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INTRODUCTION.

In his classical paper (Proc Zool. Soc. Lond. 1876, pp. 443 45”) on the skulls
and teeth of existing Rhmoceroses based upon specimens in the Museum of'the
Royal College of Surgeons* and in ‘the British Museum, Flower summarised the
differences between the three Asiatic species pomted out by earlier authors,
notably by Owen, Blyth, Gray and Buxton, and added some new and important,
characters not pr evmud\ detected. But an examination of the skulls he saw
in the British Museum and of additional material acquired since that date has
revealed a fow features not formerly taken into account and has shown that
several of his statements need quahhcatwn or correction. Some of the resuits
of this examination are embodied in the followi ing pages ; and the need for their
publication is emphasised by the issue two vears ago of a paper by Colbert
{(Amer. Mus. Novit. 1207, p. 2, 1942) in which he tabulates eleven alleged
sranial and some addlmonal differ ences between R%. unicornis and Rh. sondaicus.
Most of these are copied from Flower’s paper, sometimes verbatim, and always

without question. The author appears to have had only one skull of each of the -

species in his hands and ‘oo have ft%gumed the gpecific ~tab1htx of the differ ences
they presented. T

Some cranial differences between the two-horned genus Didermocerus and the
- one-horned genus Rhinoceros

To the well-known characters distinguishing the Asiatic two-horned genus
* Didermocerus, better known by the later names Dicerorhinus and Ceratorhinus,
from the one- horned genus Rhitnoceros, I can only add one that appears to have
been neglected. In Didermocerus the facial portion is longer than the area
behind it, whereas in Rhinoceros it is shorter. In eight skulls of the former the
average length from the anterior edge of the orbit to the tip of the nasal, the
orbitonasal length, is about 11inches and the length from the anterior (Adge of
~ the orbit to just behind the auditory orifice, the orbitoaural length, is about

* Praetlc&lly the whole of the osteological collection in this Museum, 1nt:]11dmg the skuﬂs
in question, was destroyed during an air:raid in the winter of 1940— 41 :
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45 inches. In the same number of skulls of Rh. sondaicus the average length
of those areas is respectively about. 9:8 and 115 inches and of RA. unicornis
slightly over 11 and 12 inches. - : ot Ee :

In eonnection with the principal eranial difference between these two genera,
namely, the open or closed channel beneath the auditory orifice, the sitbaural
channel, it is perhaps worth recording that this may narrow with age m Dider- -
moeerus. In a youngish adult g skull from Mogok, Upper Burma (31.5.28.1),
with the last molar just etapting in front of it only a little worn, the channel
ab its lower end is about 16 mm. wide, whereas in an old @ from Mount Ophir,
Malay Peninsula (79.7.14.2), with all the teeth greatly worn, it is only 2 mm.
wide. Possibly in some old skulls the post-tympanic and post:glenoid processes
may meet and close the channel for'ashort distance. This would necessitate a
slight modification of the definitions of the genera in this respect, but it would
not 'ﬂ-ppréG_idhly'é,ffecb‘the main difference, namely thie extensive contadt between
those two processes even in very young skulls of Rhinoceros. = = e

Another well-known skull difference between the two genera is the sub-
vertical plaxie of the oecipital surface in Didermocerts and its forward indlination
from below in Rhinoceros. A dléar indieation of this is supplied by comparing
the condylonasal length with the occipitonasal length in the two genera. In
Didermocerus the two dimensions aré very nearly equal, their averages in eight
skulls being respectively 21:8 and 21-3 inches:  In' Rhinoceros, on the contrary,
the condylonasal length is several inches longer than the oceipitonasal, - In
eleven skulls ‘of '‘Rh. sondaicus the average: condylonasal lerigth®is about 24-5
inchén and thé average otcipitonasal length just over 20-inches.  In the same
number of skulls of BA. whicornis the averages are a trifle over 265 and 23 inches
respectively. These figures also show the average differences in total Jength
between the skulls of the three species, although the old ¢ skull of the type of
D. sumatrensis lasiotis from Chittagong has the condylonasal length about the
game as in an old & skull of Bh.sondaicus from the Sanderbans, ; e

! Bome differences in dentition Letween the two genera are described below
(p. 448). : ' ; ; i
. Sorme cranial differences between Rlhinoceros unicornis and Rh. sondaicus;

The mesopterygoid fossa.—Flower’s statement that this fossa s’ always
actually narrowerin k. unicornis than in Bk, sondaicus is only borne out in part.
Its average width between m3 is as nearly as may be the same in the two specios,
namely 2-5 inches, which makes 1t merely relatively narrower in unicornia at that
point; but it is actually narrower in the latter hetween the upper ends of the
pterygoids, where it is manifestly constricbed, the average outside width just.in
frontof the posterior apertures of the alisphenoid canals being about 17 inches,

whereas in £, sondaicus it is about 22 inches. i : i
‘Flower also claimed that the anterior or palatal edge of the fossa is more
uniformly. concave in RA, unicornis, the median projection being larger in RE.
sondaicys,  This 8 merely an average difference, the two spoecies completely
intergrading in that particular. e
There are two' differences in the fossa to which he made no reference, -In
conformity with the greater height of the skull: the fossa is posteriorly about
I inch deeper in wnicornis than in sondaicus; and in the former the nasal
shambers are longer and encroach more extensively on the floor of the fossa in
front, so that a larger area of them is visible below the posterior edge of the
palate when the skull is viewed from below. This obvious and apparently
constant difference is well shown in figs. 3 and 4, pp. 446-447 of Flower’s paper.
The basioecipiial.—My series of skulls confirms Flower’s staterient that' the
bage of the skull at the swollen junction of the oceipital and sphenoid bones is
narrewer in unicornis thanin sondaicus, its average width justin front of the clefts
{foremina lacera media) in the two species being about, 1+7 and 2-2 inches respec:
tively, practically, the same as"the width at the [posterior apertii e’ of the' alj-
sphenoid. canals, s e i il ;
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.+ The Vomer.—Flower regarded as absolutely diagnostic of the wo species. a
-character connected with the vomer which he detected in the skulls he examined.
. In Rh. unicornis, he stated, the posterior portion of the vomer is firmly united
laterally to the base of the pterygoid bones and ends in a thickening betwoen
them, no part of it being free. Tn Bh. sondaicus, on the contrary, the posterior

Text-figure 1.

il

i

|-J|I'.
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A. Posterior portion of the mosopterygoid fosse of an old g skull of Rhinoceros sondaicus
from Cochin Ching with the vomer fused throughout its length by a nearly obliteratad
suture; Showing'also the hilobate angle of the fosss, the inner thickening on each
side being the free end of the pterygoid. ol : j

B. The free ond of the vomer of & youngish @ skull of the same species from 8, Tenasserim,

) the vomer with its bifid tip not reaching the pterygoid sutures,

©, The free end of the vomer of an adult & skull of the same species from the Sanderbana,

; the ip of the vomer reaching beyond the pterygoid sutures,

D. The end of the vomer of a vory old ¢ skull from Perak with it tip united on one eide to
‘the adjoining wall of the fossa just behind the pterygoid subure.

E. The fres end of the vomer of a skull from Java. The anterior puerk of the bone is broleen
ab the sides; but the median part persists and is continuod posteriorly into n long,
lanceolate process surpassing the pterypgoid sutures.

Ehich

end of the bone is thin, lamelliform, pointed and free, i.e., not fused laterally to
the pterygoids.

In all the skulls of Bh. wnicornis in the British Museum the posterior end of
the vomer, as in the two-homed Asiatic species (Didermoceriis sumalrensis), is
‘inited to the floor of the mesopterygoid fossa, the suture, which is visible in

'y ' 7 . L35 29' v e
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young skulls, being obliterated asage-advances. "Butin noneof themis thé bone
thickoned at the end, which, wher ftraceable, is thin and usually apically
enieginabe, and its sides, at least in the specimen fipured (text-fig. 2, A), are
united to the sphenoid, not to the pterygoids. The thickening, deseribed and
figured by Mower, must have been an individual peculiarity in a skull in the
Colloge of Surgeons, ¢ : ! ;

Tn Bh. sondaicus the posterior part.of tlw vomer is variable in ifis attachment,
When preserved* it is usually free for about 30 mm. from the walls of the
mesopterygoid fossa and from the base of the skull, so that a knife-blade can ba
passed beneath it.- This is the condition Flower described and figured ; and
it is presented by a youngish skull from Java (No. 2.12.18.1) in which the ter-
mingl part, broken in front laterally, is an exceptionally long, dolicate process
ending between the pterygoids, but not in confact with them: (text-fip. 1, K).
In a young @ skull from Lower Tenasserin (No. 21.5.15.1) its free part is shorter,
does not reach the pteryeoid sufure and ends in a blun t deeply bifid tip (text-
fig. 1, B). Tn an adult & from the Sanderbans (No. 76.3.30.1) the tip is also
blunt, but simple, and lies between the pteryeoids (text-fig. 1, €).. Tn a very old
@ from Perak (32.10.21.1) it is blunt, mesially grooved, between the pterygoids
and free on the right side, but on the left side its extreme tip is attached by a
bhony lamina to the adjoining plerygoid just behirid the suture (text:fig. 1, D).
Finally, in an old & from Cochin China { 61.6.30.9) no part of the yomer is free,
its terminal portion being fused throughout o the floor of the fossw, the juric-
tional suture being just discernible (text-fig, 1, A). 'In thig sleull the vomer does
not differ from that of Bh. unicornis or' of Didermoceris Sumatrensis. - ot

The mesopterygoid angle.Flower’s statement that the free ends of the
pterygoids in Eh. unicornis are compressed and deeply grooved, whereas in
Rh. sondaicus they are “ flattensd and laterally expanded,” does not express
the facts of the case. By *‘ the free ends of the pterygoids ** he seems to have
meant the entire posterior angle of the mesopterygoid fossa ;. but the free end
of the pterygoid is not grooved and it constitu tes only the inner portion of this.
angle and in youngish skulls i separated from the otiter portion by a distinct
suture which becomes gradually obliterated with advancing age, the divisional
line between the two being typically represented by a superficial narrower or
wider, deeper or shallower groove somegimes ending in a noteh behind. :

The angle of the mesopteryaoid fossa, indeed, being a point of muscular
attachment, is very variable in individuals of the same species, sometimes
differing on the two sides, seldom slike in any two skulls, and in some casss so
similaz in the two species as to make it almost impossible fo distinguish one from

(e of stonocephuins Gray (46:3.23 4,
s thickened and posterior] i

1 end o the ptirygoid
aperficially it looks like a. dist
lewnrds (textfig. 2, A), Ina young

In thicker but Tess produced.. In s;-nbt?lgl i, from the Nepal T_Br.'i;_.-i ;
thore ix'rio such hook-like thickening, thesummi - of the plerygoid being a little

thickened and lanceolate and everywhere closaly applied to the outer pertion of
the angle (text-fig. 2, B " In twe old i localised skulls (722.¢ and 722.£) with

i and worn, the upper end, with its thickened and hook-dikeappearance,
i o that of the type of slenocephalue, extiept that it s roughenediand.
separited by amore pronounced emargination from: ths pPosteriorly ‘produced

outor portion of the angle (fext-fg. 2, @), In three adult or old ‘ckulls from
Gunvipors (72.12.30.1), from Assam (84.1.22.1) and from the Zoological Society
(H1.21.10.2) ¢ locality, the upper end is variously thickened and rugoss but:not
produced so as to resemble a hoolc-like process superficially (text-fig. 2, D, E,17).

i

MWower pointed out, it is not Anfrequently broken off in élaaned slenlls s but in

s af frncture is always manifest, + : AR
fallowing descriptions are taken from the inverted alnl] which fmakes 8 mui'j’.r}m‘-
logivndly lower surface uppermaogt, :
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In BR: sondedicus cqual individual vavialion in the mesopterygoid angle. is:
exhibited. In one of Gy ™ spocitnens of wesalis, o youngish skuall (004—4 4
273 b); the thickened upper end of the plorygoid s tolerably similar in its
superficial hook-like curvature to that of the type of stenocepholus whielz, as
wplamed 'LbOVL’ is a young wnicorngs, bul ity sabuee is much longer (tcxt-

Text-figure 2.

B. The same angle o Lhe fogsa in & youn [th lmrmmbelu{ sleull from M Nl 'Jurm
showing the simple thickening of the free end of the plerypoid.

€. The same of an oldish, unlocalised skull (722 a.J with the free end of thie plervypoid Lhic: knml:l
and superficially hook-like as in A,

D, The same of an adult skull from (xuu:npm-c-_-, Asgaamm (72.12,30.1).

I The same from an old skull from Assam (84,1.22.1.)

. The same of an old, unlocalised sleull (Zool, Soe. 51, 1L 1 ).

The la,l;t. three skulls phow additional variations in the shavpn ol Lo sl 'rb“"l anglo
with its pterygoid thickening.

hg L A),  Also, asin the latter, the external cdge in front of Lhe angle, running
fowards the socket of m?, is nearly steaight nnd Bhe exteenal portion of the
angle bulges very much as in the youngish skull of waicornis from the Nepal
Terai. An old unlocalised skull (723 ) has the hook-like thickening . shorter
and more curved and the outer portion of the angle considerably more pro-
ducei, so that the external edge above described iy decidedly concave (text-
fig. 3, B). Additional variations of the outer and inner pertions of the meso-
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pterygoid angle are shown in the adult male skull from Cochin China’ (text-
fig. I, A); inanolddskull (79.11.21.178) from the Malay Peninsula, in which m?
it considorably worn (text-fig, 3, C) ; in an adult & skull (76.3.30.1) from the
Sondoerbans (text-fig. 3, D) and in two from Java (723 d and 2.12.18.1) (text-
fig. 8, 12, I). The differences between the last two from the same country are
strilking, Tn both the pterygoid thickening is abruptly bent outwards poster-
iorly, but in the first it is much wider in'front, the outer portion of the angle is
also much wider and the edge in front of it is strongly concave, whereas in the
necond the outer portion, unbroken; is narrow and the edge i comparatively
straight. In this specimen the mesopterygoid angle is'on the whole more like

Toxt-figure 3.

A, Angle of the mesopterygoid fossn in a young-adult sleull of RE, sondaicws (ond of Cray's

* specimetis of nasalis, 56.4.4.4., 1723 b) showing ite general resemblanceo to that of the
younig Rh. unicornis (text-fig, 2, A}, ; !

B. Tlie samo of an adult unlocalised skill of R, sondaicus (123 a).

C. The sama of an adult ¢skull fron the Malay Peninsula (71,11,21,178),

D). The'same of an adult & from the Sanderbans (76.3.30.1).

E. The same of an adult ¢ from Java (723 q) i

¥. The deaiie of an adult 3 from Java (3.12,18.1);

that of the skull of unicornis from' Assam (see text-fig, 2, E) thawit is like that
of the other Javan skull, T e i . I e

‘The slculls of the two species in the British Museum at most suggest that the
ouly difference between them in the conformation of the mesopterygoid angle
muy possibly be the average greater expamsion of its outer portion and the
resutting more deeply coneave edge in front of it, in sondaicus than in unicornis.

siome average dimenstonal differences.—A few details of achual measurements
teiy be-added in confirmation of the general statements made by Blyth, Flower,
il other authors eoncerning the differences in size between the skulls of Rh.
tnicornis and Rh. sondaicus, the former being admittedly the larger of the two.

The average condylonasal and’ occipitonasal lengths in a. considerable

itember of slulls of these two species, nearly a dozen of each, were given ahove
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under the section dealing with Didermocerus swmatrensis, To these may be
added the following :—In k. unicornis the uvernge condylobasal length is
about 265 inches, the average zygomatic width 15-5 inches and the average
height at the interorbital area, including the wmandible, 14 inches. « In Ri.
sondaicus the averages of the samic dimensiond nre rt~h]rult\7ely 24 inches,
13-6 inches and- 11 inches. This last difference in (he height is very noticeable,

It has often been pointed out also that, the postdan lal portion of the mandible
is higher in Rh. unicornis. It is not only actually, but rolatively higher, the
average height at the condyle being about 118 inchos, oxeoeding half the
~average total length from the condyle to the wymphysis, which ia about 21-7
mc‘.hes In Rh. sondaicus, on th{, gorl’umy the avoernge hoight 9 just under!
9'inches and less than half the av erage total length, which in junt over 19 inches,

The occipital surface has been “described as highor and nnerower in R7, -
unicornis than in Rh. sondaieus. "To be precise ils nvorupo hoight from ' the
lower -edge of the foramen magnwm to the summil in Rk wwicornds is aboub
9:5 inches and in Rh. sondaicus about: 8 inches, whereas tho avernge width about
| inch below the summit is nearly the same in the twospocios, i maoly, jush under
7 inches. This makes the surface relatively wider in A%, sednicus in which
the skull is smaller in other respects,

The alleged differences tabulaled by Colbert.—Simoe Colburt in his puper quoted
above repeated all the characters in the mesopterygoid fousn, the vomer and the
base of the skull, alleged by I‘]O\’rt”l to: distinguish waicornis nn sondaicus,
it.is needless to refer to them again or to the additional dilforcrbind Tonturen
pom’sed out_ by Blyth, Gray and ethers, But Colbert o Lor Do aeldod
one or two derived, it seems, from the two skulls, one of caeliwpcion, which he
figured, 'In wnicornis, he sta,tea the “ hom-hm& s lavpe anl el niel in
profile view there is a.deep sa,dcllv bctwc('n the nasnds winl L oceipital
vertex, whoreas in sondaieus the “ horn-boss ” is poinbed and the  nddlo ™
shallow. This is only true of some specimens. In wnicormis Lhe horn-hoss i
quite f_requentl_\, 1oy, hardly if at all higher than ihr ared, hu[nml il no Chad bhe
““ saddle " is quite shallow ; and in: sondaicws the “ saddlo " i ofto i :hmp:n Hmn
in some skulls of wnicornis owing. to the greater height of the ™ Lhorn-hows,’
and this may be low and rounded even in males.

The ‘ horn-boss,” howeyer, is wider both relatively and wotunlly in eendeormis.
In two old 33 the na,sa]s are close upon 6 inches wide ab their brondimt poind,

59 inches to be precise, and in oné old ¢ from the Nepal 'Taeni (Olelliokl) naul an
d,dult @ from Assam (Vanderbyl )ﬂ](V a,le 4:8 inches. L an ol ? ol sondicns
from the Sanderbans their width is'4-8 inches.  But this scoms (o Tne axaoplion-
ally wide for the species, seing that in an old g from Cachin Chinn aand anothor
from Java they are only 36 and 35 inches respectively.  Inon yory old ' from
Perak (Vernay) they are 3'6 inches.

Also Colbert’s claim that the two species differ in the shapwe of tho vygonudic
arches which are rounded posteriorly in wnicornis il anplod in sondeions,
cannot be maintained, althou ig obviously truc of his fipnees o the bwo
gkulls, the curvature in hisisondaicus being almost vectingular, — Bul Lhiv is un
111d1v1du\1J]\, variable character. - A glance at Gray's liguren of the skulls of the
types of floweri and nasalis, representing respeobi Iy o obl nnd a0 youngish
sondaicus, shows that the zygomatic angle is obtusely rovndud,  In this rospoct
the two species lnt(,rgmdt‘

Some characters of the Cheek-leeth.

A noticeable variation in the ¢heek-tecth is Lhe posilion of the anberior odge
of the mesopterygoid fossa as regards the posterior molur toeth, A few in-
stances will serve to illustrate this. TIn an old skull of sendaicus from Java
(723 @) the edge of the fossa is 15'mm. behind the anterior odge of m?; in another
from the Malay Peninsula (79.11.21.178) it is 20 mm. behind it, whereas in a
third of the same species (722 A) it 43 156 mm. in front of it. ‘hf, \s.rlat.l n is
prob&b}v due, I thmk to the lorws,ld shifting of the entire: ‘tooth row. ;
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Iu &8h. wiicornis the teeth, as Colbert stated, show an approach to- the
Ieyprocont condition which js not manifest in' Rh. sondaicus. They are also
actunlly larger in the formey.. Exclading pmt, which is frequently shed: ane:
m®, which ju late coming into use, the ayerage length of the remaining five teeth
it beneskualls of unicornis is about 85 inches, whereas in twelve skulls of sondaicis
Lke nverage is just under 7-9inches. Thus the teeth, although actually smaller,
are Felatively about as large in ‘sondateus. ; Gl

Apart. from the character above referred to, Colbert mentioned three addi-
bional differénces in the cheelk dentition of the two species.  In Rh. uneornes,

ho stated, the ectoloph is rather flat, whereag in Rl sondaicus it iy sinuous,
Presumably by © rather flat ** he meant nearly straight.. At all events Ain- Hig-
figure -of m2 i wnicornis bhe external enamel ridge of the ectoloph is decidedly
straighter than it is in his figure of the same tooth in sondaicus; in which-it is
noticéably sinuous.  He also said that the parastyle is suppressedin wnicornis
whereas in sondaicuws fihe parastyle- buttross is prominent*; and that in URICOTHES -
the " eroehet  and erista * are. well- developed and joined in worn teeth o
form & fossa,-but that in. sondasious altheugh the * crochet * s present.: the
erista g generally absent. i P

A glance at my fgures of the tecth of the two species shows that his statenient
regarding the. ectoloph cannot be upheld, its outer enamel-edge being often s
sintious-in-some skully of wnicornis ag m some skully of: sondaicus. - Tt ds true, !
however, that the antero-external angle of the tooth js different i the two, that-
of sondaicus being typicelly noticeably bilo bate, whereis in wnicornis it is not go. |
But- ¥ am not sonvinced with the truth of his affirmation that thiy di eretlee;

o0 the logs of the parastyle in unicormis and ity development in sondaie:
e parastyle; 1 understand, is o product bf the cingulum ;' but the cing i
forming & manifest shelf on the anterior surface of the teeth, becomes gradually:
abtenuated externally and disappears before reaching the antero-external. iy
ift- both speeigs.. Tt appears to me ‘that the external yigular: prominence is.
lomologous in thetwo, whether it be the parastyle or not, and that the hilobate:
céndition an:sondaious is dus to the somewhat variable development of & secon.

dary lobe-or bulge just be ndl it and of this there may be indications inunicormis:

I am also seeptical about the invariable formation of the ** accessory 22 fossa
fromi"the Jjiinction of the erochet ™ and ““ arista, although admitting it
results from {hat union. in some eases.  The crochet iy an intogral part of the
metaloph and 1s usually well developed in ‘existing species of Rhinoeeroses :
but the ** erigta appears o be one of those spurious processes which may be de-
voloped 8 projections into the median fossa from the wall of cither the ectoloph
or mesaloph. At all events the skulls of wicornis bhat 1 have seen do not supply
evidence that it is a constant feature in the cheek-teeth of that Species, ¢

Some interesting individual variations in structural details of the teeth and
the changes they undergo with wear are illustrated by the skulls in the British
Mugeumy,, - 5 e GEIEGEE G : ; | i e i

It is known that the general change with wear is the gradual expansion of the
inain crests, the ectoloph, protoloph; metaloph and ' crochet,” With' the ex-
posure of more and more of the dentine and the obliteration of the fosswor pits,
wilch afe first of all closed externally and finally represented merel 7 by darle
suars on the nearly flat plate of dentine, when the crown s worti down: almost
o the roots. : j ] Sy

In o subadult skdl of Bh. unicornis from Kuch Behar (3.2,13.1), with Pl
robained and m? just showing in the bone, pms is fully erupted and almost
iworn (texf-fig, 4, A).  The three fossze, the anterior, median a-nd'poateljiqr',"_a,re_
widely open to the exterior and in communication with each other in the central
aron 0f the tooth, the etaloph being separated by anarrow space from the hypo-
sone. Phey might be deseribed asasingle fossa subdivided by the metaloph and

b Unebor and Hill (Amer. Mus. Novit, 1206, BP. 1-3, 1943) proviously slaimed that the
unboro-lators! bubtress on the molare is diagnostic of sofidas 5 ] i 5
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crochet. The antero-external angle is prominent and the ectoloph is represented
superficially by a narrow, strongly sinvous ridge with two slightly worn ex-
pansions represeuting respectively the tips of the paracone in front and the
metacone behind.  Similar slightly worn areas indicate the tips of the protocone
and hypocone. The protoloph does not form a complete idge superficially,
the paracone and protocone heing separated by the anterior fossa, which 1s. .
widely open in front. The sharp-edged metaloph, on the contrary, jutting
inwards from the metacone, is complote but too deep to be worn. It is shaped
like a hammer-head, with a short handle, the anterior part of the head, con-
stituting the * crochet,” curving forwards and outwards towards the paracone,
but not quite reaching it superficially, so that no accessory fossa is eut off, and
the posterior, thicker part of the head curving backwards fowards the hypocone
but not quite reaching it superficially. A small deep set vortical crest projects
inwards from near the middle of the hammer-head to touch the inner face of the
‘. protocone. ;

In thisskull pm?, although more worn than pm, is similar to it in all essentinl ;
50 also is pm?, but being still more worn; the accessory fossa is complete. i is
also complete in ml, which is considerably worn, has the anterior fossa closed in
front: but the posterior fossa is still open behind; from the “erochet” two
short ridges jut into the median fossa ; the antero-lateral angle is vory little
produced forwards and the outer enamel-cdge of the ectoloph has a sinuous
curvature (text-fig. 4, A). z

In a much older skull from Assam (Vanderbyl, 1:3.10. ), with m* fully
crupted and worn, pmt (text-fig. 4, B) differs greatly frem thab of the last ;b
1§ so.worn that the anterior fossa is obliterated, the posterior fossa is reduced
and eut off from the exterior to form an isolated pit and the median foss is also
reduced, although still in communication with the exterior, Ity inner portion
15 cut off as an accessory fossa by the fusion of the * crochet  with the widely
worn ectoloph. The antero-lateral angle of the tooth is 1ot so prominent as in
the skull from Kuch Behar and the external enamel-edge of the cetoloph is more
sinuous in ity anterior half but less 50 in its posterior half.  This tooth is re-
markable for the development of small supertiumerary crests of which one
projects from the ectoloph inte the accessory fossa and four, one very small,
{rom. the * crochet * info the median fossa, three of them just reaching -the,
aner wall of the protoloph. = S Erai
.. I thiy skull pm® slightly overlips m (text-A g. 4, B), whic 1ore worn than
mLof the Kuch Behar skull’; the medfan fossa huving & very narrow outblet to the
¢ - owing to the wide expansion of the worn areas of the protocone and
hypocone and the posterior fossa is almost ¢ut off from the extorior, A single
ridge juts into the median fossa from the " crochet.”” The antero-lateral angle
1§ less prominent than in the Kuch Behar skull and the. éxternal enamel-cdpe
of thé ectoloph is not g6 sinuous i ibs posterior half, :

.. A gkull from the Nepal Tarai (The Prince of Wales) resembles the skull from
Kuch Behar in retaining pm!, in having m® just appearing in the bone, i the
anterior fossa opening in front on pm? and pm?®, obliterated in m? but still just
open in 2 (text-fig. 4, C), in the completeness of the * aceossory 7 pib in pm?
and m! and its incompleteness in pm® and m?; but, boing w little younger, it
differs in retaining pm? of the milk set, which is worn down to the cingulum so
that the anterior fossa is obliterated, the moedian fossa is shat off from the ex-
terior by contact, bub not fusion, of the protoloph with the metaloph, by the
closure behind of the posterior fossa and the comploetion of the accessory fossa.-
A greatly worn m? of an unlocalised skull of fh. wnicornis (722 d) with the

“erista  short and duplicated, no accessory  fosda and the posterior fossa
closed behind is shown in text-fig 4, D, > i
The openness of the anterior fodsa in front in the teeth ahove reforred to in
the two skualls of Kh. unicornis from Kuch Behar and the Nepal Tarai is of
_interest in comparison with its closure in almost all the skulls of RE, sondaicus.
A youngish skull of Bh. sondaicus, the type of nasalis (723 ¢), said to be from
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Text-figure 4.

D

A. Newly erupted slightly wom prad and considerably worn m! of Bh. unicornis from Kuch
Behar 'éhowing in pm? the three fossm in communication and widely open to the
oxtorior, the enamel- edge of the ectoloph and the summits of the protocons and
hypoeone slightly worn, but the hammor:shaped motaloph.and * crochet ” with
the enamel- edes unworn i also in st the anterior foses closed in front and’ the
"doeestory ' fodsa cut off by the juniebion of the ** erochet ' with the ectoloph,

B. The same’ much worh téoth in an older skull from Assam generally resembling ml of A,

“bub pmd Has soveral aupplementary crests jutting into the median fosss and one fnta
the “ accossory *! fossa and the posterior fossa is isolated. : iE .

C. Slightly worn ! of a skuil from the ‘Nepal Tarai, & little more worn than pmt i A,
showing the anterior fossa nearly closod in front and ‘the ‘median eut off from the
posterior fossa behind, alse the very differontly shaped metaloph and * erochet, **
with the ﬁﬁ&mabﬁdge unworn, In both' the summit of the *“crista *'is a tubarcle.
like, deep set process projecting into the anterior fossa from the anterior half of the
ectoloph. i i e |

D} Greatly worn nif of unloealised skull (722 d), with short duplicated ‘' crista,” no actes-
sory " fossa and posterior fossd cloged behind, ; -

In these figures, which are § nat. size, the shaded shelf in ‘front reprogents the cingulum,
the dotted area the darlk band «of dentine in the middle of the worn ‘crests and the
external shaded areas the outer gurface of the teeth, e

Bornoo, iy a little younger than the skull of R, unicornis from Kuch Behar.
It pmd, although almost fully erupted, is quite unworn and differs noticeably.
lrom the saume tooth in the Kiich:Behat skull in several respects. . Thero iz no
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trace of the anterior fossa opening to the exterior in front, the ‘antero-lateral
anglé of the tooth is bilobate, the unworn enamel-edge of the eeboloph is much
straighter and in front forms a continuous curve with the enamel- edge of the
proto].oph there being no visible separation between the paracone and- the
protocone. The metaloph is similarly confluent with the hypocone, it is not

Text-figure 5.

A Newly orupted and unworn prné and considerably worn mlaf wealoll o' £, amndaten, the
type of nosalis, supposed to be from Berneo, showing o goet vepredly Ghe con-
tinuity of the enamel-edges of the (;.'c_t.oloph and prutu]npl-. U elongpe ol tha antoeior
fomsa in front and the deep-set gimple “arachet.” Al Ll Dilolwd nokero-latoral

; angle in both teeth and the absence of the aceessory fosm in !

‘B. The same two cunmclembly worn teeth in a much oldor shull Trom W Bunderhane,
shomng espéeially the double erochet in gm? and Whe elowl okt B i’

C' Th(, just erupting, utiworn but still imbedded paid of o yannginh wlodl Geon 5. Ponasserim,

: ghowing its general resembilance to the same tonth in A, cxvegd Wud e ' erochet ™
is blﬁd ite outer blanch almost: touching a amull croed fan the mcdaloph te form

; ** aceesgory ' fossa, and tho w1rlLly open porlecior frn in nhdivided by a thln
crest.

D T he gmat.ly worn pm? of an old sloull from the Malny Podinnnln ehwwing the cumplotcd

ncwasury ! fossa, drawn a little too large, tho wlmot nemlole closure uf the median
forsa and the complete closure of the posterior fim.,

liammer-headed in shape and carries a thin crimnel-oibe vising ilom the t,(,tokzi:h,
but this is not continued on to the “ crochiel,” whicl is-much smaller, more
deeply set and does not curve outwards townrdn Lhe inner wall of the ectoloph
(text-fig. 5, A, upper t.ooth} - In the same slull w! rosembles pm# in its bilobate
antero-lateral angle but is (:01'1=.t1d\ewbhJ worn, nlthoagh not to the same extent
as it in the skull of Rh. unicornis from Kuch Etrllnn' front which, apart from the
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Lot wid 61t of the worn areas, it principally differs in having a straight angulay
erochot ™ jutting forwards into the median fossa without curving outwards to
Join the cctoloph and thus cut off an * accessory  fossa {text-fiz. 5, A, lower
tooth), : e : it :
Inia mnch older skull of KA. sondarcus from the Sanderbans (76.3.30.1), with
i in usie and a little worn, pmt is not so distinstly bilobate as in the two teeth of
the skull from Borneo, the antero-lateral shigle being more like that of several
skulls of RE. unicornis. The tooth is of interest from the duplication of the
" crochet,” which consists of a pair of subequal angular crests jubting straight
forwards into the median fossa (text-fig. 5, By. It is also doubls in pm As
Flower pointed out, this is a not uncommon feature in the premolars of RF,
sordaicus, in which this branch of the metaloph is very variable, It may be
absent as in pm? of the Bornean skull and in an old skull from Cochin China,
(8L.6.30.9) ; s apex may be bifid or simple s dquite commonly it is double,
somebimes on pm?, pms and pm® : and on pm?and pmd it may contribute to the
formation of an ¢ accessory ' pit like that usually present in the teeth-of Vi
unicornis. Tor instance, in a young skull from §. Tenasserim (21.5.15.1) it ig
double in the unworn pm?® and the outer branch is attached to the inner wall
of the ectoloph cutting off a very distinet accessory pit. . A similar but smaller
pit is present in pmd of the same skull (bext-fig. 5, C) and_ in this tooth the
“ crochet ” is bifid at the tip, its outer branch tui.-ning_outwardsl almost to meet,
# liftle crest rising near the base of the anberior wall of the metaloph, A
peculiarity of this tooth is the division of the fore part of the posterior fossa by a
long, thin vertical ¢rest. Remnants of *“aecessory 7 pits are also visible on -
om® and pmd of an old skull (79.11.21.178), from the Malay Peninsula (text-
fg. 5, D). Nk L A i
The skulls of this species that T have seen beat ut I

3 ; lowéns statement that
the * aceessory * pits ay be present. on pm? and.pm* of sondaicus, but not
on m? and m4 where they frequently ocour in unicornis; T ab.is one apparently
constent difference hetween the cheek-teeth of fhe two'speeies.  Anofher is the
more pronounced hilobation of the antero-external angle in/sonduicus 3 but the
most striking, not previously; 1 believe, taken into accotint; is the absence in' the
teeth of sondaicus of the open anterior fossa separating the paracone and proto-
cone and its presence in most of the unworn teeth of unicornis. This differ-
entiating character at all events js manifest in two skulls of each of the spocies,
namely. the skulls of sondaicus from :qu:ie‘_o- and 8, Tenasserim, An which. the
unworn premolars have no anterior pit opening in front, and the skulls of
unicornis from Ku chi: Behar and the Nepal Tarai in swhich the. premolars even
when worn to a: considerable extent have the anterior fosgs opening in front,

A moderately good series of skulls of Didermocerus ‘sumairensis confirms -
Flawer’s statement that in gencral way the cheek-teoth are very like those of -
Bh. sondaicus. His claim that the posterior fossa is deeper’ and” therefore
disappears later with wear may be true ; but the differences obsérved. in the
series.of skulls T have examined are as follows ' ( 1) The teeth are smaller, the
length of the five yarying from a little over 7 inches in youngish skulls to a little
ynder 6 inchies in old skulls with the teeth much worn, the average length in
seven skulls being slightly over 66 inches'; (2) the cingulum in front is narrower
-east on the anterior teeth ; (3) the ““ crochet  is loss well developed, at least
an the premolars; and never contributes to the formation of ‘& complete “ acces.
sory ” fossa : (4) the anterior fossa is widely ‘open in front on pm? even when
noticeably worn and on pm?# when a little worn. oy i

Some individual variations may be noted., Tn a young-adult skull from
Mogok, Upper Burma, (31.5.28.1), with pm? shed and m? erupted but univorn,
pny which is noticeably worn, has the anterior fossa widely opén in front and the
erochet hardly develaped ; in pm? the anterior pit is closed in front but the
crochet iy very low ; and on the right side, but not on the left, a definite
Tervista " projects from thie ectoldph inté the median fossa but does not, reach
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the angular excrescence representing the crochet ; in pmd, whichids:a Jittle
worn, the protoloph and eotoloph touch withont fusion at the 'mt.ero -external
mgle

A younger skull, p1oba bly from. bumu,m a (Rafiles, 1411 H), w1th pm4 of the
milk set retained and much: worn and m? not eruplm «l, pn® resembles that of the
gkull from Mogok and on pmf there is a small  cr isfa " which nearly reaches
the thick crochet, In a skull from Biitish North Borneo (1.8. I.).J), slightly
younger than the last, the anterior fossa is widely open in front on pm? and pmd. '

In the widely open anterior fohsa of some of the ']m-mnlnu 4 [n-.. species
l'esemble T wm, _Jmtﬁ’ 1a.!}1u than Rk sondm(‘m i

The ola«ss%ﬁwtmn qf e’xwﬁmg Rhinoceross

Bince:Klower’s time it seems to have bﬁbll the general opinion ol systematists
. that the five existing species of Asiatic and African Rhinocerones lall into three
equivalent. groups, one represented by the genus Rhbinoceros, willi ity two
apecies unicornds and somdaicus, a second by the Asiatic two-hormed gonus,
Didermocerus, better known as Ceratorkinus or Dicerorhinus, and o thivd by the
two African species, Diceros bicornis and IV stmus, the lallor sometinus heing
given generic status as:Ceratothersum.:

In comparatively recent years these Lhu,e gmu}h Thave beer ;ﬂmnt: al Lhe
rank of subfamilies. Abel, for example, in Weber’s Die Sdugetliiere, 2, pp. 670
671, 1928, adopted for them the names Rhinoeerina, Dwmrnr}nma which should
have been rendered Dicerorhinine, and Dicerinz.

‘But this classification is, in my opinion, illogical in the sense thad it dloes
not G):p'I‘CSS‘_Ha.tisfa,(}torily't-h'e facts to be dealt with. It attaches an nnroasonable
importance to the characters of Didermocerus and entirely obucres ils obviously
much closer kinship with Rhinoceros, the other Oriental genua, L with the
African forms. It admittedly resembles the latter and differs from Lhe former in
possessing two horns and the epen subaural channel in the skall ; hut, whalever

may be said of the horns, the openness of the channel is due Lo the common
inheritance of a primitive feature and as &u(‘h igin itgell at mwost an indicidion
of remote affinity.

In the following analy‘tlca,l cl'tabifluttlon which exprosses my views of the
affinities of the o*{htmg species of Rhinoceroses, the principal charielors men-
tioned have long been known. The most lmp()rt-d.nl,. feature distinguinhing Ll
two subfamilies “admitted is empha,tlcally the tusk-armature aud ¢ [:m;mlmn ol
the jaws in front of the cheek-teeth in the Asiatic gencra wnd Lhe suppreession
of the tusks and abbreviation of the jaws in the African gerern, Lhin list being
a highly specialized character not likely to have been independentiy aequired
in the two.

. ’lhr anterior pmt of the jaws elongated and provided with
two pairs of large, functional teeth forming an offensive
tusk-arthature ; the anterior end of the nasals narrowed
‘and comparatively pointed. BSkin with at least one fold,
the scapular, passing over the back; the posterior hor,
when present, more remote from the front horn, which ix

not used as a weapon of attack ... ool Subfianily R ivocERIN.,
b, Chanmel beneath the auditory Ol‘lﬁte in t.he akull 1!nm wl
@b an early age; the occipital plane-with pronounecd
forward slope, so that the occipitonagal length is much
shorter then the condylonasal l(*ﬂgfh the orbitonnal

length shorter than the “orbitoaural length. A single nnand [sondaicus.

horn ; the pelvie fold of slin passing over the back .. .. fhinecryos undesrnis,

. Channel beneath the auditory orifice in the slull opon,
but very narrow inferiorly in some old skulla; bhe
oncipital plane subvertical, so that the occipitonusal and
condylonasal lengths are subecqual 3 the orbitonaan!
length surpassing the orbitoaural ]cngt.h Two horna,
the posterior on the {rontals; the pelvic fold of skin nol

- veaching the SPINE 4 paneinigiones fereer e enar s Dhderinocerus supratrengis,
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«', Tha poterior purt of the jaws ahbreviated, without tuslk--
armoture, the front teath, whon present, small and
funclionloss ;  the anterior end of the nasals bluntly
roundod or truncated, Skin with no folds passing over
the back ; two horns typically set close togather at the
base, at least the anterior used forattack . o... . .00 ]

¢, Skull ghort, with the anterior end of the mandible
compressed . and spout-like. . The upper lip pointed, 2 -
prehensile, adapted for browsing ; teeth: simpler .. .. - Diceroa bicornis, .

o', Skull longer, with the. anterior end of the -mandible )
expanded and spatulate. Upper hip with a straight
edge ddapted, like the long head, for grazing ; teeth [Ceratotherivm) 3
OTe COmplex ... ...... ... SRR e Ceelodonta (or sinus).

Subfarily Dicwriva,

With the substitution of Didermacerus for Dicerorhinus. the generic names:
hereé used are the same as those adopted by Thomas (Proc. Zool. Soc. Lond.
1901, pp. 157-158). * He did not, however, admit more than one African gonus,
Diceros, and in this he was followed by Lydekker (Cat. Ung. Brit. Mus. 5, p..51,
1916). - But the differences between the two species in cranial and dental
characters, of which one or two only are briefly referred to above, are quite
sufficient  to justify their generic separation. Of the two, Dicerosis the more
primitive and comes nearér the Asiatic genus Didermocerus.
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