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40 INDIAN TERTIARY AND POST-TERTIARY VERTEBRATA.

14 and 17 heing from the middle of the cheek-series of the left side, and the one in
fir. 16 the last upper true molar of the same side; two are from bed Ce, while tho
third is from ('d. These teeth agree with those of existing species in the excessive
length of the antero-internal pillar (¢), and are inferior in size to E. namadicus of
the Narbada pleistocene.! The specimen represented in fig. 16 appears scarcely
larger than the corresponding opposite tooth of F. asinus represented in fig. 15 ;
but this is accounted for by its much earlier stage of wear, its antero-posterior
diameter at the horizontal plane corresponding to that of the latter specimen being
(-98 inch.

Lower molar.—The third right lower true molar from bed €% in the Cathedral
represented in fig. 13 exhibits the difference in size between the corresponding tooth
of E. asinus (fig. 11).

Metalarzal—A right third metatarsal (No. F. 239) from bed f in the Cathedral,
which has lost a portion of its distal extremity, agrees in relative size with the fore-
coing teeth ; its extreme length being 93 inches. This specimen is much smaller
than the average of the metatarsals of the fossil races of E. caballuz (and therefore
than those of K. namadicus), and apparently indicates a species of the size of L.
oRager,

Affinities.—The foregoing specimens are insufficient for specific distinetion, and
all that can be =aid about them is that they indicate a species superior in size to B,
asinus, which is certainly distinct both from the larger &. namadicus of the earlier
pleistocene, and E. sivalensis® of the pliocene of India. This species was about equal
in dimensions to the existing Indian F. onager and some of the south African
species ;* and, judging from the marked Ethiopian facies of a considerable portion
of the Karnul fauna, and the absence at the present day of any existing wild Eguus
in southern India, it is not improbable that its affinities may be with the latter.

RHINOCERDS KARNULIENSIS, nobis.!

History,—The remnins on which this species is founded were provisionally
identified by Mr, Foote® with . sondasens, but their distinctness was shown by the
present writer in the paper cited above, The remains comprise numerous detached
upper and lower cheek-teeth, many of which are imperfect, the greater portion of
the left ramus of the mandible, a fragment of a right ramus with one true molar,
the greater part of a humerns, three imperfect cervical vertebre, and the distal half
of a metapodial. The mandible and the more perfect teeth, to which comparisons
will be mainly confined, are figured in pl. X.

Mandible.—1t will be convenient to commence the deseription with the left
mandibular ramus, of which two views are given on a scale of one half in pl. X,

1 Fide waiprn, val. IL, pl. X1V, fig. 8—om tho masunption that some of the Eporimann nro promolars,

¥ Distinguished by the antero-posterior shortness of the notoro-internal pillar of the uppor eleek-teeth,

B In the upper molarsof K. sebra figured by Ratimoyor in the ©Plerds dor Quaterniv-Epoche™ (* Abh, shweiz. pal Ges,'
vol. IL) pli. 1. and T1. fig. 7 (1877}, the sutere-intarenl pillar is mire slongnbed it - postoriorly.,

A Roe. Gopl. Sarv. Tnd." vol. XTX, p. 120 [1883), & Fhil oval. XWIIT. P 32 FR. faranioue),
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fizs. 4, 4n. This specimen comprises the greater portion of the horizontal ramus
and the hinder part of the symphysis; the last five cheek-teeth are fu sitw, and from
their worn condition indicate that their owner was an adult individual ; the alveolus
of pm.2 still remains, but as there is no trace of that of pm [ the latter tooth must
have totally disappeared. In size the specimen corresponds with the mandible of
fi. sondaicus. In the broken extremity of the svmphysis there is no trace of alveoli
for canines, and this circumstance, together with the backward extension of the
symphysis to the anterior border of pm 3 (fiz. 4), the convexity of the inferior
bhorder of the ramus, the sudden inward curvature of the external horder of the
ramus in advance of the same tooth, the backward position of the mentary foramen
(for.J, and the narrow, deep, symphysial channel, indicate that the specimen belongs
to that group' of rhinoceroses in which the canines are usually absent,® and all the
known forms are bicorn. The length of the space oceupied by the five cheek-teeth
is 76 inches, and the length of m. 3 1'9 inches. The cheek-teeth are remarkable for
the extremely thick coat of cement which invests the bases of their crowns; they
have no trace of any external eingulum, but do not present any other well-marked
specific characters. The fragment of a right mandibular ramus (No. F. 238) con-
taining the slightly worn m.3 is of rather larger size, the length of the footh being
200 inches.

Upper true molars.—Of the upper true molars the crowns® of the associated left
m.2 and m.? are represented in pl. X. figs. 1, 1a, 1b; the collection also contains the
erown of the right m. 2 of the same individual, and a less perfeet specimen of the
right m. 1 or m.2 (No, F. 234). The figured specimens are in a middle eondition of
wear, and belong to the more common type of structure, as exemplified in .
sondaiews.  The first and second ecostee (e, ) are prominent and form a well-marked
buttress,* and the external surface is deeply curved ; there is a distinct eingulum on
the anterior and inmer surfaces of the anterior collia (@), which is totally absent on
the posterior enllis (§); the two colles are separated by a considerable interval: the
erochet (¢) is well developed and has a separate accessory tubercle in the' median
valley, which oceurs in all the EI]EEiml_‘-nH in the collection ; there is no combing-plate,
no anteernchet, nor any trace of a tubercle at the entrance of the median valley (g),
and when more worn the crowns would present only two fossettes, Compared with
the molars of R. sondzicus the crowns appear to have been relatively rather shorter,
and may be described as being probably of a sub-brachydont type® The length of
the outer surface of m.2 is 18, and that of its anterior surface 2-1 inches,

I "The Atelodine group (to which B. dectrrusis balongs) @ s ' Cat. Fosn. Moo, Brit. Mus.® pt TIT. po 92,

3 In it persice, Pohlig {* @uart. Fourn, Geol: Sec.’ vol. XLIL. p. 178), of Maraghu lower canines are pressnt.

I The roots of all Heese teeth linve been gnawed off by porcupines.

i The aheanceof 8 brtbress 1a soen in the third cight wpper true moler of &, wwicormie represonted o fige. 3, s of the

BT st
& TIn the proliminary notice these testh were described us deidedly bruchydont,  Bulssquent examination lins, howaver,

shown Hut awing to their partially worn condition and the fart of the base of the crowun having been guawed away, it is
very diffiult to come to u certain conelusion ou this point,
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Upper premolars.—There are unfortunately no perfect upper premolars in the
collection ; but the inner half of a well-worn right pm.? is represented in pl. X.
fig. 2. This specimen' shows that there is no trace of a eingulum on the anterior
collis (a), and merely an oblique ridge running downwards and backwards on the
anterior aspect of the posterior collis (1) ; the two colles unite at their junetion for a
considerable part of their height. The corresponding portion of the left pm. 4 of
the same individual (No. F. 185a) presents precisely similar features.

Affinities.—That the present form is specifically distinet from all the existing
Indian species of Rhinoceros is self-apparent; and it will not be difficult to show its
apparent distinctness from all the fossil species of the same country. In Madras
two other species oeeur in a fossil condition ; the first of which appears identical
with the existing . unicornis, and is known by the slightly-worn third right upper
true molar represented in pl. X. figs. 3, 3a, which was obtained several years ago hy
Mr. Foote from a turbary, and is interesting as showing the extensive range of this
species in past times.* The second species, It. deccanensis, Foote,” is of pleistocene
agre, and, although of somewhat superior size; agrees with the present form in the
ahzence of lower canines, and in the peneral plan of structure of the upper true
molars. The teeth are, however, described as being markedly hypsodont, and
without any appreciable quantity of cement, while in the upper true molars the
external surface is nearly flat, and the colles are approximated and show no trace of
any internal cingulum. In the premolars, however, there is a very strongly-marked
cingulum completely surrounding the inner half of the ecrown,' and the inmer half
of the anterior eolles appears loss flattened. The premolars are moreover larger in
proportion to the troe molars, the antero-posterior diameter of pm.4 being 155 and
that of m.2 1-9, while in the present form the corresponding dimensions are 1-15
and 1'7. In the mandible the arcuation of the inferior border, and especially the
upward melination of its anterior moiety, is very much more strongly marked,” and
the bases of the erowns of pm.2 and pm. 3 are placed on a considerably higher level
than that of pw.4, instead of 1n the same horzontal line. The symphysial channel
appears wider, much less distinetly defined, and more open; pm.2 is apparently
larger and more widely separated from its fellow of the opposite side, while there is
a distinet cingnlum at the two extremities of the outer surfaces of the premolars,
but no trace of a mentary foramen below pm.3. From the structure of that portion
of the :-'.}'L]llﬂl_}':-xi& still remaming 1t appears probable that this part was rather shorter
in the fossil.  With the fossil rhinoeeroses of the Siwaliks the present form has no
affinity ; the only bicorn species (E. platyrhinus) having upper cheek teeth of a
totally different type of structure. The Maragha K. persie® is also an’ entirely
different form.

T Ti &5 highly probable tlat this and the next spoolmon l=long bo the same individanl as Bl frae mokars.

2 The pridsl has foreshortens] Bie foner suefwces of B oolles iu B 4, whiclh nmbes the erown look Jower than it really
15, bt its true height is shown in fig o A S vol, Toopp. 1-17. pls, 1.-TIL

i Compure Foola, op, el pl. 1 5 Cabinpuive Footes, g, TT. fig: 3, B Fide sy, podl, note
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Of the fossil European members of the Atelodine oroup oecurring aboyve the
Pikermi horizon the one which apparently comes neavest to the Karnul rhinoceros is
fi. etvusciws.  The upper cheek-dentition of that species is, however, apparently
somewhat more brachydont, while the upper premolars umml]}f have a very distinet
horizontal eingulum on their inner aspect, and are larger in porportion to the true
molars.  The latter are, however, very like those of the fossil, and show a cingulum
on the inner aspeet of the anterior collis in the two last of the series® although the
second eosta does not extend to the base of the erown.  The mandible also appronches
the Karnul jaw in general contour; but the symphyveinl channel is shallower and less
defined, while the outer surface of the horizontal ramus inelines less inwardly in
front of pm. 3, and the mentary foramen i usually double and has its hinder aperture
placed below pm.2 instead of pm.3, and nearver to the inferior border of the ramus;’
there is also a distinet cingulum at the two extremities of the outer surface of the
lower cheek-teeth.*

(Of the two existing African rhinoceroses R. sfis has no affinity with the
present form, but K. bicornis appears very closely allied. The upper cheek-teeth of
the latter have, however, considerably higher erowns, the second costa in the true
molars does not extend to the base of the erown, and the buttress in the same teeth
appears less strongly marked, while the premolars have a slight eingulum, which
does not present an oblique ridge on the posterior eollis. The econtour of the in-
ferior border of the mandible iz also more curved,” but the hinder part of the
symphysis 18 extremely like that of the fossil, many specimens showing the same
well-defined channel. In most examples of the existing species the mentary foramen
oocupies the same position as in the fossil” but the symplysis of the latter was
almost eertainly somewhat longer anteriorly, and was perhaps intermediate in this
rspect between If. bearnis and . etrusens,  The bicorn B, pachygnathus of Pikermi
appears closely allied to K. bicornis, and differs from the fossil in mueh the same
respects as the latter.

Summary-—The usual ill fortune of the palwontologist obtains in the present
instance, for had but the mandibular symphysis of the Karmul thinoceros beén complete
there would have been no question whether its affinities were neavest to /. cfruseus and
ft. desranensis, or to B. licornie. There is, however, apparently but little doubt as
to 1ts spectfic distinetness from the first of these three speeies; and if if be assumed
that the presence of the cingulum in the upper premolars, the absence of a large
amount of cement in the cheek-teeth, the contour of the mandible, and the position
of the mentary foramen, are constant characters in the second speetes, it will be
evident that the present form eannot be identified with the Deecan rhinoceros.  The
apparently more hypsodont dentition of . dicornis and the difference in the contour

! Compare Boyd-Tinwhking © Quart. Journ, Geol. Boe,™ vol, XTIV, pl. VIL fig. 1 [15865),
2 TR pl. VI e 12 and VIIT, fe. 4, 3 Compnre ' Falioner's Palaomioloeioal Memoins, ™ vol. T5 pl - XXV
+ Conypare: Duwhking, op. eit, pl, VIL, fig. 4. b Compare Blainville's * Ostéogrnphio "' —gonns Fhieesos, pl. 11T,

d Itis :I-I,!L'I:IH:!I:I.I.I:IJJ]" sdtnaded Tsolow [T 2.
K
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of the inferior border of the mandible, together with the apparently longer sym-
physis, seems to indicate specifie distinetion in this instance also,

These conclusions entail the necessity of at least provisionally regarding the
Karnul rhinoceros as specifically distinet from all other deseribed forms.  Additional
specimens are, however, essential to a fuller ecomprehension of its affinities, and all
that can be said at present is that the species appears to show characters connecting
it on the one hand with B. etruscus and E. deccanensiz, and on the other with /2.
digornis.

Horizon.—The majority of the specimens were obtained from the Cathedral
cave, the more perfect ones being found in the beds ), 05, e, and (4, and broken
fragments in (e and €' Specimens were alzo found in the Chamel-House, the
right upper true molar (No. F. 234) noticed on page 41 being apparently the one
alluded to by Mr. Foote® from that eave.

Bos, or Bubarus, sp.

Fimb-bones, teeth, and mandible.—The remains of ruminants belonging either to
one or hoth of the above-mentioned genera are abundant in the Cathedral, especially
in the beds 08, Op, and OW, and comprise lHmb-hones, detached teeth, and several
imperfect mandibular rami. In the absence, however, of any of the characteristic
portions of the eranium it seems impossible to make a generic determination of these
.HPEUIIJIGTI.H.

Bosgrarnus TracocameLvs (Pallas).
Syn. . Portax picta, H. Smith.

Upper molars.—Several upper molars of this species were obtained from the
Cathedral in beds Ca, &%, O, and Cd, of which
three are represented in pl. XL figs. 7, 8, 0.
The slightly worn specimens represented from
the mmner aspeets in figs. 7, 9, judging from
their comparatively short erowns, are probably
examples of m.l (of the right side), while the
unworn tooth of which the outer aspect is
shown in fig. B is m.2 of the same side. These
teeth agree precisely with the molars of the
existing race, of which the left m.2 of a female
Fig. 2. Heslaphus feogoremlios, The second I8 ﬁg‘l.ll'ﬁl:l mn the ““fﬂmpﬂ“}'ing ".'n-'L'lDLlEllt-, and

o loft npper trao molor, In an almost anworn -I'.'EII.H,'.I'E'!' th[! Ghﬂl‘ﬂ_t[ﬂl’iﬂﬁt tﬂ]]_ CrowTl, Wifh 'L]_'I;ﬂ
onulition ;. recent, [ndia.

long and slender accessory inner column, which
is attached entirely to the hinder crescent. It is very difficult to point out any
characters by which these teeth can be distinguished from those of the Siwalik
Boseluphus figured in plate XITI. of the preceding volume of this work.

Lower molar and mandible.—An unworn left (second ?) lower true molar, which

1 Fide Foote * Ree. Greol. Surv, Ind.' vol, XVIIL. p. 230, £ vl XVIL po 3.



PLATE X.

PerIgsoDACTYLA.— I hdnocerolide.

Figs. 1, la, 18, Ramocegns karkoriessis, Lyd. The second and third left upper true molars, in a
middle staze of wear; from the Cathedral cave (bed €}, No. F, 233, Fig. 1 shows the
inner and grinding surfaces of the two teeth, fig. 12 the outer surface of ™ 2, and fig. 16
that of m. 3. —FPage 41,

Exixoceros gamxvriensis, Lyd., The inner halt of the well-womn third right upper
premolar; from the Cathedral cave (bed €c). No. F. 236.—Fage 42.

o 4de. Rumwoceros viicoryis, Linn,  The third right upper true molar, in an carly stage of
wear; from a turbary in Madras. No, F. 114, Fig. 3 shows the inner and grinding
sitrfaces, and fg. 3a the ouler surface.—FPage 42.

w hda, REivocERos EanyvLiENsis, Lyd, Part of the symphysis and left ramus of the mandible ;

from the Cathedral cave (bed €J). No. F. 237. Fig. 4 is from the oral, and fig. 4a from
the external aspect.—Fage 40.

e ——

% Al the specimens are in the Indian Musenm, and with the exception of figs. 4, 42 {which are §}
are represented of the natural size. &, anlerior collis; &, posterior collls; ¢ second costa ; &, first costa;
¢, crochet; for, mentiry forimen § g, entrance of mediin valley ;4 posterior valley,
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