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INTRODUCTION

Through the generosity of The American Museum of Natural History
and of Professor Henry Fairfield Osborn, former President, and Dr.
Barnum Brown, Curator of Fossil Reptiles, in particular, I have been
afforded the opportunity of studying the fine collection of Bovidae,
which the latter made in India in 1923. The information so obtained is
just what was needed to throw light on hitherto obscure problems of
identity, affinity and taxonomy, and to enable me to publish with
greater confidence conclusions to which the material in Calcutta had
already led me (Pilgrim, 1925, p. 216). In many ways the fossil bovid
collections from India in New York, Calcutta and London supplement
one another, and I propose at a very early date to review the whole
group with the aid of the combined material in all three museums.

Meanwhile this paper contains a summary of my general conclusions.
It is, strictly speaking, only a description of the fossil Indian Bovidae
in the American Museum. This is as full as necessary where the material
warrants it, and I have figured all specimens which seem likely to afford
information of any value. Not in all cases, however, has it been possible
to choose, from amongst such figured specimens, the holotype of a new
species, even where they may happen to be the first specimens of that
species to be figured, since sometimes the existence of another speci-
men in Calcutta, which shows the specific characters better, has obliged
me to select that as the holotype, in anticipation of its description and
illustration in the near future. In addition I have freely drawn upon
undescribed Calcutta material for characters which are not represented
in the American Museum specimens, and many of the diagnoses have
been amplified from that source.

Doctor Brown’s collection was made from districts as widely sepa-
rated as the Siwalik Hills, Belaspur, one of the Simla Hill States, Jammu
and the country north of the Salt Range; but by far the greater part of |
the material here described came from the latter area, chiefly from the
neighborhood of Dhok Pathan, Chinji and Hasnot, and belongs to the
Lower and Middle Siwalik.

It may assist the reader to grasp my interpretation of the correlation
of the various sections in the Upper Tertiary beds of India, from which
the specimens mentioned in the following pages were derived, if he con-
sult a diagram which has recently been published in American Museum °
Novitates No. 704, 1934. A list of the more important literature in
which the stratigraphy of the deposits is discussed is also included in the

bibliography of the paper just quoted. Three published maps may also
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help to locate the fossil sites referred to in these pages and elsewhere,
and supply the evidence for assigning the several species to their respec-
tive geological horizon. These are contained in Rec. Geol. Surv. Ind.,
XLIII (1913), Pl. xxvir; Mem. Geol. Surv. Ind., LI, 2 (1928), Pl. x1;
Mem. Geol. Surv. Ind., LII, 2 (1933), Pl. x1x. It may be mentioned
that Chinji Bungalow, which is frequently quoted as the index of Lower
Siwalik fossil sites in Dr. Barnum Brown’s notes, is situated 3 miles south
of Chinji village, the latter alone being marked in the published map.

I may here express my thanks to Dr. E. H. Colbert for helping me in
regard to information on and measurements of certain specimens which
I had insufficiently studied myself when in New York, and for reading
and editing the manuscript, and to Mr. and Mrs. John Germann and
Mrs. Margaret Matthew Colbert for the care and trouble which they
have taken over the drawings of teeth and the retouching of photographs
which illustrate this paper.

The Bovidae in the American Museum collection comprise, so far as
the material is identifiable, representatives of the following subfamilies
and genera:

BOVINAE
Bubalus. Pinjor stage.
Hemsbos. Pinjor stage.
Leptobos. Pinjor stage.
GAZELLINAE
Gazella. Chinji and Dhok Pathan stages.
Antilope. Tatrot and Pinjor stages.
BOSELAPHINAE

Selenoportaz, n. gen. Nagri, Dhok Pathan and probably Tatrot stages.
Pachyportaz, n. gen. Nagri, Dhok Pathan and probably Tatrot stages.
Strepstportaz, n. gen. Chinji stage.

Helicoportaz, n. gen. Chinji stage.

Tragoportazx, n. gen. Dhok Pathan stage.

Tragocerus. Dhok Pathan stage.

Sivaceros, n. gen. Chinji and Dhok Pathan stages.

It will be seen that the majority of the genera are here assigned to the
subfamily Boselaphinae; in fact some 95 per cent of the specimens in
the collection belong to members of that subfamily. The remaining five
per cent include some fine skulls of Leptobos, Hemibos and Bubalus, some
Bovine teeth and jaws, two skulls and some teeth of Gazella, a horn-
core and teeth of Antilope and a few fragmentary skulls and teeth, of
which the systematic position is uncertain.



SUBFAMILY BOSELAPHINAE

Discussion.—Hitherto the only forms which have been considered
to bear any close affinity to the living Nylghai, Boselaphus tragocamelus
are: the living Tetraceros. quadricornis; the Pleistocene Boselaphus
namadicus Rittimeyer (1878, p. 89), Duborsia kroesenii Stremame (1911,
p. 115); Proboselaphus wataser and liodon Matsumoto (1915, pp. 12—
19); the upper Pliocene or Pleistocene Tetraceros daviest Lydekker
(1886, p. 19);, the lower Pliocene Boselaphus sp. Lydekker (1884 p.
114), Paraboselaphus ameghinoi Schlosser (1903, p. 152), and Protetra-
ceros gaudryi Schlosser (1903, p. 136). Of these the second, third and
fourth species are sufficiently well known to render their relationship
to the Nylghai obvious. The last four species are known only by teeth.
It may be remarked that Teilhard and Young (1931, p. 35) have re-
ferred Protetraceros gaudry: to the genus Gazella. The affinity of the
first, Tetraceros quadricornis, to Boselaphus, formerly suggested by
Riitimeyer on the cranial structure (1877, pp. 56-58) and advocated by
Pocock on external characters (1910, p. 926; 1918, p. 441), has been
generally accepted. The inclusion of Cephalophus in the same group,
also advocated by Riitimeyer (1877, pp. 56, 57) and adopted by Schlosser
(Zittel, 1923, p. 592), was opposed by Pocock (1910, p. 926) and has now
been rejected by most other authors (Lydekker and Blaine, 1914, p. 60;
Max Weber, 1928, p. 585). Riitimeyer regarded the African tragela-
phines as belonging to a distinet group from Boselaphus and Tetraceros.
Most recent authors have, however, considered that certain similarities
of structure afford strong grounds for including both the living and Pon-
tian tragelaphines as well as Boselaphus and Tetraceros in the one sub-
family, Tragelaphinae. Pocock (1910, pp. 921-932; 1918, pp. 440-448)
has clearly emphasized these, more particularly as regards the glands.
Even Pocock, however (1910, p. 845) envisaged the advantage of
erecting two distinct subfamilies to contain these genera; and Schlosser
(Zittel, 1923, p. 592) took this course, though, as I have remarked above,
he included Cephalophus with the Boselaphinae.

It is true that the tendency to torsion in the horns of many of the
Miocene and Pliocene fossil antelopes of India described below may be.
regarded as evidence of some genetic connection with the Tragela-
phinae, but the fact that all of them share certain special characters with
Boselaphus, which neither living nor fossil Tragelaphinae exhibit, mili-
tates against any very close affinity. Even if, as seems probable, it were
shown that the Tragelaphinae have at some time been represented in

India, yet none of the Pontian or later genera occur there. The Lower
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Siwalik (i.e., Tortonian) Boselaphinae are equally unknown in Europe,
and it is not until the Pontian that there is any correspondence between
the bovid faunas of the two countries. Moreover, the Pontian Tragela-
phinae are in many respects in a more advanced stage of evolution than
any of the Siwalik Boselaphinae. Such considerations incline me to the
opinion that the connection between the Tragelaphinae and the Bosela-
phinae must have ceased almost as long ago as the Middle Miocene
and that the subsequent evolution of both groups proceeded in separate
regions apart from one another. It seems likely that the developmental
center of the Tragelaphinae was not European, since the group suddenly
makes its appearance in the Pontian represented by numerous genera,
many of them possessing an extremely complicated horn structure,
advanced bending down of the face on the cranial axis, and a progressive
structure of P,, without any trace of direct predecessors in earlier
European deposits, so that they must almost certainly have been mi-
grants from a region still unknown, but probably in or near Northern
Africa.

Although we are acquainted with antelopes in India from the Kamlial
stage, which is probably the equivalent of Sansan, upward, yet there, as
in Europe, we have no evidence of the direct evolution of any one genus
from any other. In spite of the gradation, sometimes almost imper-
ceptible, of certain characters from one genus to another, yet previous to
the Pleistocene we cannot claim any form as the immediate ancestor of
Boselaphus, Proboselaphus or Duboisia, and we have to admit an equal
ignorance in the case of the new genera described below, Selenoportaz,
Pachyportazx, Strepsiportax, Helicoportax and Tragoportax. Sometimes
a single genus is represented by two or more apparently closely allied
species at different horizons. Examples of this are seen in Pachyportaz,
Selenoportaxr and Strepsiportax, and the same is true of Boselaphus
namadicus as compared with the living Nylghai. This may suggest some
degree of local evolution, but cannot affect the inference which we are
forced to draw, that the Boselaphinae reached India, as the Tragela-
phinae reached Europe from an equally unknown neighboring region
in a series of waves of emigration.

It has been considered, but on no very convincing evidence (Schlosser,
1904, pp. 93, 94), that such forms in the Miocene of Europe as Antilope
clavata, A. martiniana and A. cristata, and Protragocerus chanirei are
ancestral to Tragocerus and other genera of the Pontian. Knowing
nothing else but the fact that they exhibit a very primitive structure of
the skull as well as of the horns and dentition and have somewhat com-
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pressed horn-cores, such as might have preceded the Tragocerus type,
we cannot feel assured that they are not survivals of an early migration,
or that Tragocerus was any more likely to have been autochthonous in
Europe than the Tragelaphinae. The genus Tragocerus has been re-
ferred by Schlosser (1904, p. 88) to the same subfamily as Pseudotragus
and Protoryx, but it shares so many characters in common with the
Indian Boselaphinae, with which it is connected by transitional types
such as Tragoportax, that I can hardly doubt that it essentially belongs
to the same lineage.

DEFINITION

The Boselaphinae as now defined by me are characterized by horn-
cores which have a subtriangular cross-section, produced by the forma-
tion of a strong anterior keel originating as a more or less prominent crest
adjacent to the supraorbital foramina, a weaker posterior keel separated
from the anterior keel by a flat or slightly convex face and a third angle
defined by the more or less abrupt union of two slightly convex faces.
This type of horn-core is doubtless derived from one with a circular cross-
section, to which that of Tetraceros approximates more nearly than that
of any of the other genera included in the group. The living Nylghai
exhibits the triangular cross-section in its typical form, without lateral
compression, as an equilateral triangle. A smaller horn-core from
Burma, which is in Calcutta (Geol. Surv. Ind. No. B791), has an even
more distinetly triangular cross-section, since all three of its angles are
sharp and the faces which they enclose almost plane. In most other
boselaphine genera the lateral compression of the horn-core has to a vary-
ing extent obliterated the third angle, two faces being united to form a
single convex surface. In Tragoportaxr the asymmetry of this convex
surface renders the third angle more evident, since the enclosing faces
have become very unequal. This inequality has become very marked in
Tragocerus, in which the cross-section is an isosceles triangle with two
almost plane faces and a short base with rounded angles. In the Tragela-
phinae, which also have keeled horn-cores, the cross-section either re-
mains approximately circular or where laterally compressed is symmet-
rical, so that there is no face which is almost plane. Tragelaphus and
Prostrepsiceros are seeming exceptions to this. In them, however, the
position near the supraorbital foramen, which in the Boselaphinae is
occupied by the strongest keel, is marked by no keel or only a faint one,
while a strong keel is formed at a considerable distance from this at the
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postero-internal corner. This is separated from the postero-external
keel by a concave face, as shown in figure 1.

In addition to the distinetive character of the horn-cores, the Bosela-
phinae are marked off from the Tragelaphinae, to whom their often
twisted horns give them a resemblance, by: (1) the retention of certain
primitive features which the Tragelaphinae have lost even as early as
the Pontian; (2) certain specializations, which have either failed en-
tirely to develop in the Tragelaphinae or at any rate only in a very
slight degree.

Fig. 1. Frontal of Tragelaphus
scriptus with cross section of horn-core,
to show position of keels and their an-
alogy to those of the Boselaphinae.
Natural size.

In the first category come:
(a) The small degree of bending down of the face on the cranial axis.
(b) The narrowness and relative lowness of the auditory bulla.
(¢) The short basioccipital with the anterior tuberosities not in front of the bulla.
(d) The quadrate shape of the upper molars.
(e) The rugosity of the tooth enamel.
(f) The simple structure of P,.
In the second category come:
(g) The broadening of the frontals with progressive movement apart of the horns.
(h) The strong development of the temporal ridges.
(i) The rugosity of the surface of the frontal and parietal.
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(j) The broadening of the occiput, with development of the mastoid, and lateral
extension of the hinder part of the squamosal.

(k) The large occipital condyles and broad foramen magnum.

(1) The diminution in size of the supraorbital pits, and the tendency of the
supraorbital canals to bury themselves in the bone and to form deep channels
in front of the orbits.

(m) The tendency to enlargement of the teeth.

(n ) The precocious hypsodonty.

Two additional characters, not by any means confined to the group
and only present in its most advanced members, are perhaps worthy of
mention:

(o) The backward shifting of the horns in Boselaphus, Proboselaphus and
Dubotsta. This is not shared by other genera of the subfamily, but that
it is a secondary character, carried to excess in Proboselaphus, is proved by
the greater approximation of the horn-cores to the orbit in Boselaphus
namadicus as compared with Boselaphus tragocamelus.

(p) The progressive diminution in size of the lachrymal fossa. Its absence in
the living Nylghai is probably due to atrophy, since Tetraceros, in many
ways a more primitive type than Boselaphus, has a deep lachrymal fossa;
moreover it is present in all the Pontian Tragelaphinae, though missing
in the living forms, its suppression being obviously correlated with the
total absence of preorbital glands. It should be remarked that such com-
plete atrophy of the preorbital glands has not taken place in the Nylghai
which still has small ones (Pocock, 1910, p. 926). Consequently it is not
surprising that a shallow lachrymal fossa should exist in the Lower and
Middle Siwalik Boselaphinae, or that it should be deep in the more primitive
Tragocerus and Tragoportaz.

It will, of course, be recognized that in the oxen not only have the
two last named developments arisen in an advanced degree, but that
most of the characters detailed above are carried to excess, a proof that

* their affinity with the Boselaphinae is very close. It is, in fact, difficult
to draw a dividing line between the earliest oxen and genera like Pachy-
portax and Selenoportaz.

SELENOPORTAX, NEW GENTUS
GENoTYPE.—Selenoportax vexillarius, new species.

Diaanosis.—Boselaphinae of large size; skull wide both at the frontals, brain
case and occipital; face but little bent down on the cranial axis; occiput extremely
short, the distance between the mid point of the orbits and the occipital crest being
to the width of the brain case in the ratio of 1.15 to 1; horn-cores large and long,
faintly twisted clockwise, situated immediately above the orbits and far apart on the
frontals, with prominent antero-internal and postero-external keels, keel axis extremely
oblique to skull axis, keels when prolonged tending to meet at an extremely obtuse
angle; horn-cores directed moderately backward and very considerably outward
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for half their length, then curving inward through their upper half; cross-section at
base subtriangular, elongate, laterally compressed, inner face between the keels
weakly convex, third angle external, not very distinct; supraorbital pits rather
large and elongate; temporal ridges very strong; occipital extremely low; lambdoid
crest very prominent; teeth large relative to the size of skull, strongly hypsodont,
enamel very rugose, upper molars quadrate, with strong external folds and ribs,
strong basal pillar, inner profile straight; inner cusp of P, isolated from the
anterior and posterior wings.

ReEmArks AND ComPARIsONS.—The affinities of this genus are closer
to the living Nylghai, to Boselaphus namadicus and to Duboisia kroesenii
than to any other hitherto known antelope. By their distance apart and
by their general curvature the horn-cores approach those of the Nylghai
more nearly than those of any other of the Siwalik antelopes described
in this paper. If the horn-cores of the Nylghai were shifted forward and
at the same time more inclined outward and moved round somewhat so
as to increase the angle between the anterior keels, and then laterally
compressed and lengthened, we should reproduce the condition found in
Selenoportax. Both possess the two main keels. In the Nylghai on
account of the great postero-internal expansion of the horn-core a third
keel is also extremely prominent. In Selenoportax on the conirary the
third keel is hardly visible, the cross-section consisting of a convex sur-
face external to the keel axis and a flattened surface internal to that
axis. Tragoportax, Pachyportax and Strepsiportar resemble Selenoportax
in the absence of a third distinct keel, but in those genera it is the ex-
ternal face which is flattened and the internal face which is convex.
Since the third keel of the Nylghai is also internal, its two bounding
faces would seem to correspond to the inner convex face in the three
genera last named. The cross-section of the horn-core of Helicoportax
is rather similar to that of Selenoportaz, and in the case of H. iragela-
photdes the horn-cores are as divergent as in Selenoportaz, but they differ
by being almost straight and by being more twisted. It should be
noted that the horns of Selenoportax show a faint amount of torsion,
not present in those of the Nylghai. The Tragocerus horn-core tends
towards the type of Tragoportaxr and Strepsiportax, but in any case the
elongate isosceles triangular shape with two basal rounded angles dis-
tinguishes it from that of Selenoportiax. As for the other skull characters
the almost parallel direction of the cranial and facial axes, the broad
frontals, the strong temporal ridges, the low and broad occipital, the
prominent lambdoid crest, the strong development of the mastoid and
of the hinder part of the squamosal are features which Selenoportax
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shares in common with the Nylghai, and which separate it from the
Tragelaphinae and still more from other subfamilies of antelopes.

Apart from the horn-cores the most notable feature of difference from
the Nylghai is the extreme shortness of the occiput. This equally dis-
tinguishes it from the other Siwalik genera and brings it nearer to the
oxen. In fact, by the length and shape of its horn-cores and by the more
extreme development of many of the features detailed above as similar
in the Nylghai and in Selenoportax, the latter genus is closer than the
Nylghai to primitive forms of buffalo such as Hemzbos.

Assuming that the various dentitions referred below to Selenoportax
vexillarius and lydekker: really belong to it, the correspondence with the
Nylghai is remarkable. In addition to the specimens figured by Lydek-
ker, figures of numerous other upper and lower teeth referred to this
genus which are in the American Museum may be seen on pages 828-831.
where more detailed comparisons with other genera are made. The size
of the teeth, their hypsodonty, rugose enamel, strength of the folds and
ribs on the outer surface of the upper molars, quadrate shape, antero-
posterior compression of the crescents in wear, the marked neck at the
base of the crown and the great increase in antero-posterior diameter
combined with the decrease in transverse diameter as the summit is
reached, the bending over of the external walls of the upper molars and
the internal walls of the lower molars near the summit of the crown, and
finally the primitive structure of P, in which the inner cusp is almost iso-
lated from the anterior and posterior wings; all these features are present
in Selenoportax as in the Nylghai. In regard to their dentition equally
as in their cranial characters, Selenoportax and the Nylghai both approach
the oxen, but the resemblance is much closer in the case of the Siwalik
genus. Thus the molars are more hypsodont, the external folds and the
median internal basal pillar of the upper molars are stronger, the antero-
posterior compression of the worn crescents is greater.

On the contrary, in the Tragelaphinae the special features which dis-
tinguish the teeth of the Nylghai and Selenoportax are either not observ-
able or only in a slight degree. That is to say they are more antelopine
and less bovine. In one tooth character only do the Tragelaphinae show
themselves more progressive than the Nylghai and Selenoportax. The
structure of P, is invariably more complex. Instead of the isolated condi-
tion of the inner cusp which we find in those genera, in the Tragelaphinae
there is union in various degrees with the anterior and posterior wings:
in Tragelaphus quite complete, in T'aurotragus almost so, in Strepsiceros
complete union with the anterior wing only, in Prostrepsiceros union
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with the posterior wing only, in Palaeoreas complete union with the
posterior wing and almost complete union with the anterior wing.
Protragelaphus seems to be at a stage nearly as advanced as Palaeoreas.

The attribution of the teeth and especially of the lower dentition in
the case of most of the other Lower and Middle Siwalik antelopes is
largely guesswork, but at any rate the vast bulk of the teeth exhibit the
same characters as detailed above for the Nylghai and Selenoportax
but in a much less marked degree. In particular most specimens of P,
are primitive and have an isolated, or almost isolated, inner cusp, and
those which are not so are probably assignable to a tragelaphine genus,
the presence of which is indicated by frontlets in the Calcutta collec-
tion. ’

Selenoportax vexillarius, new species
Figures 2 to 5, 52 to 54, 56, 80

HovorypE.—Amer. Mus. No. 19748, a skull lacking the maxilla and dentition
and most of the basicranium.

ParaTYPES.—A series of five teeth from three miles east of Dhok Pathan, which
comprise a fragment of the right ramus, a left M; and M; and a right and left M?,
probably belong to the same individual (Amer. Mus. No. 19844). Three of these
are figured on page 828. They are referred with some degree of confidence to the
same species as the holotype skull, because antelopine teeth of this type are the only
ones met with in the Middle Siwaliks which attain a size large enough to be reasonably
associated with the skull, with the exception of those of Pachyportax latidens, of
which the association with the Calcutta skull (Geol. Surv. Ind. No. B488) leaves no
doubt as to the correctness of their attribution, and the still larger ones of Seleno-
portax lydekkeri. Although the latter are of a precisely similar type to Amer. Mus.
No. 19844, they are too large for the skull of Selenoportaz vexillarius and may more
appropriately be united with the much larger but in many respects almost identical
horn-cores from Perim Island (Geol. Surv. Ind. No. B790, and Br. Mus. No. M2402a).
Numerous other similar teeth both upper and lower are contained in the collections
in Calcutta as well as in New York. Descriptions of these and comparisons with
those of allied genera will be found on pages 828-831.

REFFERRED SPECIMENS

Amer Mus No 19514—jaw, 1 mi. W. Hasnot.
19694—jaw, 4 mi. E. Dhok Pathan.
“ “ ¢ 198%94—jaw, near Bhandar.
“ “ ¢ 19984—molar, 3 mi. W. Chandigarh.
« ¢« ¢« 29847—lower jaws and teeth, 3 mi. N. Hasnot.
“ “ ¢« 20852—Ilower jaws and teeth, 4 mi. W. Dhok Pathan.
“ “ ¢« 20875—lower jaws and teeth, 1 mi. N. E. Hasnot.
“ “ ¢« 20898—lower jaws and teeth, 4 mi. W. Dhok Pathan.
¢ “ ¢ 29902—Ilower jaws and teeth, 3 mi. N. Hasnot.
“ ¢« ¢« 29903—molar, 3 mi. S. Hasnot.
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Amer Mus No 29904—premolar, 1 mi. N. Hasnot.
¢ 29916—molar, 4 mi. E. Dhok Pathan.

« “ ¢« 929917—lower jaw, 1!/, mi. E. Hasnot. %
“ “ ¢ 29919—lower jaw, 4 mi. W. Dhok Pathan.
“ “ ¢« 29920—lower jaw, near Bhandar.

“ ¢« « 29921—lower jaw, 1 mi. W. Dhok Pathan.

“ “ ¢ 20923—teeth, 1 mi. N. E. Hasnot.

« “ ¢ 29943—molar, 5 mi. E. Chinji Bungalow.

« “ ¢ 20946—premolar, 4 mi. N. E. Chinji Bungalow.

“ “ ¢« 29968—lower jaw, 2 mi. N. E. Hasnot.

“ ¢“ ¢ 209984—cuboid-navicular, 1 mi. W. Chinji Bungalow.

Horizon anD Locariry.—Four miles west of Hasnot. This locality, according
to the geological map (Pilgrim, 1913, Pl. xxvIr), must be near the boundary between
the Lower and Middle Siwaliks, and so cannot be regarded as younger than the
Nagri stage.

Diagnosis.—The diagnosis is that of the genus. Horn-cores strongly curved
throughout their course and much compressed laterally. The referred teeth are
much smaller than those of Selenoportax lydekkeri, are somewhat less hypsodont and
have a weaker median basal pillar in the upper molars.

DEscripTioN AND DiscussioN.—The skull itself provides internal evidence in
favor of the reference adopted, since it possesses characters which approximate more
nearly those of the living Nylghai than those of other Middle Siwalik skulls, thus
harmonizing with the complete absence of any other teeth in the Middle Siwaliks,
which bear as close a resemblance as these to the teeth of the Nylghai.

DescriprioN oF HovLoTypE.—The skull is fairly complete as to its upper part
from the orbital region back to the occipital.

The attachment of the horn cores to the frontal leaves nothing to be desired as
to accurate fit. The right horn-core is perfect up to within approximately 65 mm. of
the tip. The left horn-core is even more truly attached to the frontal, but except for
two small sections intermediate between the basal 40 mm. and the tip, the rest is
missing and has been restored on the analogy of the right horn-core so as to include
the portions preserved. The upper margins of the orbits are not quite complete, and
the lower portions are missing entirely, so that the measurements given in the table
on page 857 are merely estimates. The frontals are preserved for about 60 mm. in
front of the mid-line of the crest uniting the anterior keels of the horn-cores, and show
the supraorbital pits moderately well. In addition to its upper surface, the brain-
case is moderately complete on the left side, and the occipital surface is also pre-
served on the left side down to the foramen magnum. The right side, however, has
been entirely broken away, with both the occipital condyles and the greater part of
the basicranium, except the presphenoid, and the base of the left paroccipital process,
so that the measurements of the breadth and height of the occipital given in the
table on page 857 are approximate.

Both zygomatic arches are gone and with them even on the left side a part of the
squamosal is missing. The cheek and palatal region together with the entire dentition
has been destroyed.

The horn-cores arise immediately above the orbits and stand far apart from one
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another. They are long and rather large and possess prominent antero-internal
and postero-external keels, between which the surface is irregularly ridged. The keels
are very faintly twisted clockwise. The cross-section of the horn-core at the base is
an elongate oval, strongly convex external to the axis of the keels and weakly convex
internal to it. Farther up tbe horn-cores the external convexity becomes transformed
into a third very definite posterior keel. The axis of the keels lies very obliquely to
the skull axis and the keels when prolonged in front tend to meet at an extremely
obtuse angle. The horns are directed moderately backward, forming for the first
one-third of their length an angle of about 73° with the surface of the occiput, which
angle is but little diminished for the remaining two-thirds. At the same time they are

ant.

//Oext.

A. M. 197486

Fig. 4. Selenoportaz vexillarius, new genus and species. Type, Amer. Mus. No.
19748, partial skull; from four miles west of Hasnot. Lateral view. One-quarter
natural size. f. s0., supraorbital foramen. Cross-sections of right horn-core at base
and at tip; ant., anterior; ext., external.

directed outwardly to an enormous extent for about half their length, making an
angle of about 55° with the vertical. For the remainder of their course they gradually
curve inward and for the uppermost 95 mm. are directed towards one another.

The frontals form a broad, rounded, slightly elevated surface between the horn-
cores, falling gently in front to a flat or slightly concave area within which are the
supraorbital pits, of which the margins are about 54 mm. apart. The edges of the
pits are somewhat broken; they appear to be deep, but the actual area of the pit is
uncertain; the foramina are probably more like those of Boselaphus, which open
directly on to the surface, than like those of the Tragelaphinae, which open into a
large cavity. It cannot be seen whether a lachrymal fossa is present or not. Behind
the horn-cores in the mid-line the frontal hardly falls appreciably from the slight
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frontal elevation. From just behind the horn-cores two extremely prominent tem-
poral ridges run inward, at first overhanging the lateral walls of the brain case which,
however, very soon bulge out laterally on either side of the temporal ridges. The
temporal ridges are separated by deep cavities from the upper surface of the brain
case. They become less prominent as they run backward. The bifurcation of each
ridge, about 28 mm. from the lambdoid crest into an inner branch which presumably
joins its fellow of the opposite side at the suture between the parietal and the supra-

A M 19748

Fig. 5. Selenoportax vexillartus, new
genus and species. Type, Amer. Mus. No.
19748, partial skull; from four miles west of
Hasnot. Back view of the right horn-core.
One-quarter natural size.

occipital and an outer branch which curves round outward to join the lambdoid crest,
cannot be seen distinctly on account of the poor state of preservation, nor is the inner
branch actually visible, but the outer branch can be traced sufficiently to lead one to
suppose that the structure is as described on the analogy of Boselaphus, Tragocerus
and Pachyportax latidens. No rugosity is visible between the temporal ridges as in
many Boselaphinae, but this may be due merely to its destruction by the action of
the weather.

The occiput is extraordinarily short in relation to its breadth, even more so than
in Taurotragus, the distance between a point midway between the orbits and the
occipital crest being to the width of the brain ease in the ratio of 1.15 to 1. The
position of the fronto-parietal suture lies probably about 45 mm. behind the highest
point of the frontal, but age has so greatly obliterated all the sutures that it is not
quite certain. In any case the parietal occupies a very small area on the upper sur-
face of the skull.
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The occipital is broad in proportion to its depth, though less so than in many of
the boselaphine genera of the Siwaliks. The ratio between the width at the mastoid
and the distance from the base of the condyles to the summit of the occipital crest is
approximately 1.6 to 1. In Boselaphus tragocamelus it is 1.39; in Boselaphus namadi-
cus 1.37; in Tragoportax about 1.62; in Helicoportax 1.66; in Sirepsiportax 1.61;
in Pachyportaz 1.47; in Tragocerus punjabicus 1.43, but in Tragelaphus scriptus 1.34
and in Tragocerus browni only 1.06. The surface of the occipital is approxi-
mately at right angles to that of the supraoccipital, and parietal, but in the absence
of the condyles it is impossible to determine the extent to which they projected
behind. The center of the occipital is a broad, rounded, elevated area, which narrows
from above towards the middle, its breadth above being 42 mm., and at the middle 29
mm. The occipital crest occupies the middle of this area, and on either side of it are
broad, shallow depressions. The lambdoid crest is very prominent, as is also the
mastoid process. The paroccipital process is laterally compressed. Besides this the
only part of the basicranium preserved is the rounded front end of the prominent
basisphenoid, immediately under the level of the orbits.

Selenoportax lydekkeri (Pilgrim)
Figures 55, 57 to 59

Boselaphus sp. LYDEKKER, 1884, Pal. Ind., (10) III, p. 114, Pl xu, figs. 1-4, 7,
8, 11.

Boselaphus lydekker: PiLeriv, G. E., 1910, Rec. Geol. Surv. Ind., XL, p. 70.

Lecrorype aNp CorvpEs.—Lydekker figured no less than seven different speci-
mens under the name of Boselaphus sp. When I established the species Boselaphus
lydekkeri on this material, I omitted to name any one as the holotype. I now select
the original of Lydekker, Pal. Ind., (10) III, Pl. xu, fig. 1, (Geol. Surv. Ind. No.
B213) as the holotype of the species. With the exception of the mandibular ramus
in figure 5, the other specimens figured by Lydekker vary but little from one another
either in size or details of structure. They may accordingly be regarded as cotypes.
The original of figure 5 agrees very well with numerous specimens which have been
referred to Selenoportax vezillarius, amongst them being Amer. Mus. No. 19514
(page 830, figure 54).

REFERRED SPECIMENS

Amer. Mus. N o 19710—molar, 1 mi. W. Dhok Pathan.
“ “ 19933—teeth, 2 mi. E. Hasnot.
“ “ ¢ 19937—molar, 2 mi. N. E. Hasnot.
“ “ ¢ 19976—molar, 1!/, mi. N. Hasnot.
“ “ ¢ 19977—molar, 1 mi. N. Hasnot.
“ “ ¢ 19986—molar, 3 mi. E. Dhok Pathan.

“ “ ¢ 29846—palate frag. 2 mi. N. E. Hasnot.
“ “ ¢ 29911—premolar, 1 mi. N. Hasnot.

‘“ ¢ ¢ 29959—molar, 3 mi. N. Hasnot.

“ ¢ ¢ 29966—molar, 3 mi. N. Hasnot.

“ ¢ ¢ 29991—premolar, 4 mi. W. Dhok Pathan.

Horizon anD Locarniry.—Lydekker’s specimens are recorded merely as collected
by Mr. Theobald from the Punjab, but as most of Mr. Theobald’s specimens so labeled
came from the Salt Range area and not from an older horizon than the Dhok Pathan
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stage we may assume these to be the locality and horizon, respectively. This is con-
firmed by the presence of numerous teeth in the American Museum collection both
from Dhok Pathan and Hasnot identical with the holotype and paratypes. Most
of these belong beyond doubt to the Dhok Pathan stage. It is, however, possible
that the species passes up into the Tatrot stage, since Doctor Brown considers that
a young jaw (Amer. Mus. No. 29847) may have come from that level and the same
may be true of a few other specimens collected north of Hasnot, near the boundary
cliff between the Dhok Pathan and Tatrot stages but probably not in situ.

Diaanosis.—A Selenoportaz of very large size, with extremely hypsodont teeth
and with a very strong median basal pillar in the upper molars. On the assumption
that the horn-cores from Perim Island belonged to this species, its horn-cores are
stouter and less strongly curved than in Selenoportaz vezillarius.

Remarks.—The teeth of the holotype and other specimens are, except
for their larger size and higher crowns,almost identical with those referred
with a high degree of probability to Selenoportax vexillarius. This alone
would justify their provisional reference to the genus Selenoportaz, but
the existence in Calcutta of a fragmentary horn-core (Geol. Surv. Ind.
No. B790) from Perim Island, which is of a precisely similar type to that
of Selenoportax vexillarius, but much larger, provides us with a potential
skull large enough to belong to the teeth in the holotype. The beds of
Perim Island are in my opinion (Pilgrim, 1932, p. 6) the equivalent of
the Dhok Pathan stage. A very similar horn-core, also from Perim
Island, is in existence in the British Museum (Br. Mus. No. M2402a).
This was catalogued by Lydekker (1885, p. 54) as Genus non det. re-
sembling Cobus. Its connection with a part of the frontal renders the
identification with Selenoportaxr even more certain than in the case of
the Calcutta horn-core.

Selenoportax sp.
Amer. Mus. No. 19980—molar, 21/, mi. N. Hasnot.

HELICOPORTAX, NEW GENUS

GeNotypE.—Helicoportaz praecox, new species.

DiagNosis.—Boselaphinae of rather small size; skull extremely wide both at
the frontals and the occipital; face moderately or little bent down on the cranial
axis; occiput probably low, very short, the distance between the mid-point of the
orbits and the occipital crest being to the width of the brain-case in the ratio of about
1.3 to 1; horn-cores slender, of moderate length, twisted slightly or as much as half
a revolution, situated immediately above the orbits and far apart on the frontals,
with prominent antero-internal and postero-external keels, keel axis considerably
oblique to the skull axis, keels when prolonged tending to meet at an acute or obtuse
angle; horn-cores directed moderately backward and either moderately or strongly
outward, almost straight, cross-section at base subtriangular, elongate, laterally com-
pressed, inner face between the keels almost flat; third angle moderately distinet,
postero-external; supraorbital pits narrow and elongate; lachrymal fossa long and
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shallow; temporal ridges probably strong; nasals ending only a short distance in
front of the orbits; basioccipital short, with rounded surface, slightly hour-glass-
shaped, anterior tuberosities faint; auditory bulla short, broad, moderately inflated;
paroceipital process moderately compressed laterally. Upper molars moderately
hypsodont, quadrate, outer folds moderately strong, posterior median rib weak,
median basal pillar present, at any rate in some species, inner profile straight.

REMARKS.—Since the holotype of Helicoportax praecoxr lacks the
occiput, many of the characters mentioned in the above diagnosis
cannot be ascertained from it. There are, however, two specimens from
Chinji in Calcutta which there is good reason to believe belong to the
genus, and provisionally it is assumed that the missing portions of the
holotype would show a similar structure. These specimens are (1) a
hornless female skull (Geol. Surv. Ind. No. B576), of which the palate
and teeth are practically identical in size and structure with those in the
holotype; (2) a right horn-core with a portion of the orbit and frontal
preserved, which will be described and figured subsequently as the
holotype of Helicoportax tragelaphoides.

A third specimen (Amer. Mus. No. 19654), consisting of the occiput
of a hornless female skull (figures 8-11), resembles the female skull men-
tioned above sufficiently closely to render it at least possible that it be-
longs to Helicoportax. Since it is not identical with the occiput of Geol.
Surv. Ind. No. B576, on the assumption that the latter belongs to
Helicoportax praecor, this will be provisionally referred to Helicoportax
tragelaphoides.

ComrarisoNs.—The torsion of the horn-cores of Helicoportax seems
to invite a comparison with the Tragelaphinae, but in most of the genera
of that subfamily the cross-section is approximately circular, and where
it is laterally compressed is symmetrical, having two equally convex
faces between the keels. Thus it is entirely different from the cross-sec-
tion of the horn-core of Helicoportax, in which the inner face is much
flattened while the outer face is strongly convex. Tragelaphus seems to
be an exception to this rule, but as remarked above (page 735), the flat
face of the horn-core of T'ragelaphus is not only entirely posterior, but the
two keels are not homologous with those of Helicoportax. In the latter,
as in all the Boselaphinae, the anterior keel is adjacent to the supraorbital
foramen, and in this position there is such a faint indication of a keel in
Tragelaphus that it may be said to be absent.

The actual keel in Tragelaphus, as it exists in the living species, is
situated at a considerable distance internal to the axis which seems to
correspond to that joining the two keels of Helicoportax. Thus it would
appear to represent the third angle of the boselaphine horn-core, which in
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Helicoportax is very weak, and in any case is external instead of internal
to the line joining what I conceive to have been the two original keels.
Antilospira licenti Teilhard and Young (1931, p. 43) has the typical
tragelaphine horn-core, of which the cross-section is diamond-shaped
instead of triangular. Whether its internal keel corresponds to the
antero-internal keel of Helicoportax or to the postero-internal keel of
Tragelaphus, I cannot be certain without seeing the specimen. Spiro-
cerus Boule and Teilhard (1928, p. 66; Teilhard and Piveteau, 1930, p.
69) seems to be as clearly marked as a tragelaphine by the symmetrical
cross-section of the horn-core.

Quite apart from its horn-cores, however, the holotype of Helico-
portax praecoxr presents characters which ally it to Boselaphus rather
than to the Tragelaphinae: the great breadth at the frontals with
horn-cores very far apart; the small supraorbital foramina; the quad-
rate shape of the upper molars with basal pillars and rugose enamel.
On the very probable assumption that the female skull in Calcutta
belongs to the same species as the holotype, then the approximate
parallelism of the cranial and facial axes, the strong overhanging tem-
poral ridges, the rugose sculpture of the frontals and parietals, the great
mastoid breadth, with outward development of the hinder part of the
squamosal, and the rather hypsodont molars considerably increase the
boselaphine affinities of Helicoportax.

Of the other genera referred to the Boselaphinae, Helicoportax seems
to be most closely allied to Selenoportax. Although the horn-cores are
twisted in Helicoportax, which is only slightly the case in Selenopor-
tax, yet both genera agree in having the flattened face of the horn-
core internal, instead of external as in Pachyporiaz, Tragoportax and
Strepsiportax. Moreover in Helicoportax tragelaphoides the strong di-
vergence of the horn-cores is like that of Selenoportax. The outline of
the supraoccipital as exposed on the upper surface of the skull is the
same in both. In Tragoportax and Strepsiportaz it is also similar but in
Pachyportax the suture between the parietal and the supraoccipital lies
much nearer to the occipital crest. The occipital is as low or lower than
in Selenoportax. The occiput is longer than in Selenoportaz but shorter
than in Boselaphus.

Helicoportax praecox, new species
Figures 6 and 7, 62, 64 to 67, 70, 79

HovoryPE.—Amer. Mus. No. 19476, fragmentary skull with much worn cheek
dentition, lacking the occiput.
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REFERRED SPECIMENS

Amer. Mus. No. 19608—jaw frags. and teeth, 5 mi. E. Chinji Bungalow.
“ “ ¢ 19645—jaw frags., 5 mi. E. Chinji Bungalow.
“ “ ¢ 19729—tibia, 41/, mi. W. Hasnot.
“ “ ¢« 29906—Ilower jaw, 3 mi. W. Chinji Bungalow.
“ “ % 29973—molar, 2 mi. W. Chinji Bungalow.
“ “ ¢ 29974—molar, 1!/, mi. N. Chinji Bungalow.

HorizonN aND LocaviTy.—Four miles west of Hasnot. This is evidently close to
the boundary between the Chinji and Nagri stages, but may be considered as lowest
Nagri.

A.M. 19476

Fig. 6. Helicoportax praecox, new genus and species. Type, Amer. Mus. No.
19476, partial skull; from four and a half miles west of Hasnot. Front view. One-
third natural size. f. so., supraorbital foramen.

Diagnosis.—The diagnosis is that of the genus. The horn-cores diverge at an
angle of about 45°; they are slightly twisted to less than a quarter of a revolution;
the inner face of the cross-section is slightly convex, and the posterior keel is rounded;
the axis of the keels is inclined to that of the skull at an angle of 35°.

DescriprioN.—The skull fragment shows the palate with the cheek dentition
on the right side complete, except for the loss of P2, though much worn down on ac-
count of the advanced age of the animal. The cheek dentition on the left side is some-
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what broken and lacks the premolar series. The face on both sides is preserved up to
the suture with the nasals or the ethmoidal vacuity, but lacks the front of the maxillae
and the whole of the nasals, though a fragment of the left premaxilla was collected.
On the right side the face is continued back to form the complete lower and front bor-
der of the orbit, but the upper portion of the orbit with the greater part of the right
frontal and the right horn-core, except a fragment 55 mm. in length and occupying a
position about 27 mm. from the base, is all missing. On the left side the whole of

AM 19476

ant.

Fig. 7. Helicoportax praecox, new genus and species. Type, Amer. Mus. No.
19476, partial skull; from four and a half miles west of Hasnot. Lateral view. One-
third natural size. Cross-section of right horn-core at base; ant., anterior; ext.,
external.

the orbit is missing, but the middle part of the lachrymal fossa is still united to the
frontal, which except for small gaps is fairly complete with the left horn-core for the
lowest 70 mm. of its length. Everything behind this horn-core is missing, so that the
facial angle is unknown. Owing to faulty restoration or pathological defect the left
horn-core does not reproduce exactly the cross-section and torsion which we find on
the fragment of the right horn-core, since the postero-internal face is more convex
and the keel twists somewhat irregularly. The fragment is slightly crushed in the
vertical plane, but not much since the orbit is little if at all distorted, but the nasals
were probably flattened out and broken away and the palate is more concave than
should be the case naturally, so that the tooth rows are too close together.

The horn-cores are situated extremely far apart on the very wide frontals, even
more so relative to the size of the orbits and the palate than in the living Boselaphus
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and Strepsiporiax. They are situated immediately above tbe orbits and are tilted
backward almost in the plane of the face. They diverge at an angle of about 45°
near the base but curve slightly inward for their upper half. They have a slight
clockwise twist, more than in Strepsiportax, Selenoportaz and Tragoportax, but yet
hardly amounting to as much as a quarter of a revolution. Each horn-core is strongly
compressed laterally, the compression being less near the tip. There is a sharp antero-
internal keel and a rounded postero-internal keel, between which the inner surface
of the horn-core is slightly convex and its outer surface strongly convex. The cross
section may, however, be said to be subtriangular, since a very distinct angle external
to the keel axis is formed by the convergence of two curved faces; this angle is less
marked near the base than near the tip, and is situated much nearer to the posterior
than to the anterior keel. The axis of the keels is very oblique to that of the
skull, being inclined to it at an angle of about 35°. The surface of the horn-cores
has been polished by weather but a network of anastomosing striae or furrows can
still be distinguished, which recalls the better impressed sculpture seen on horn-cores
of Helicoportaz tragelaphotdes.

The hinder part of the left supraorbital pit is well seen about 21 mm. in front of
the horn-core. The absence of the bone prevents us from seeing how it ended in
front, but it seems to have been elongate and not very wide, though more so than in
the living Boselaphus. The lachrymal fossa was long and shallow. The frontals ex-
tended only a short distance in front of the orbits. Between the horn-cores they form
a low eminence, which descends suddenly behind, leading one to infer the presence of
a deep cavity behind the horn-core and internal to the temporal ridge, as is the case
in Selenoportax vexillarius. The temporal ridges are, however, gone, together with all
the adjacent portions of the frontal and parietal.

The palatal view of the type skull, showing the upper dentition, is
figured on page 837. There the characters of the teeth are described,
less on the evidence of the type, in which they are in an extreme stage
of wear, than on various unworn dentitions, which are considered to
belong to the same species.

Helicoportax tragelaphoides, new species
Figures 8 to 11, 63, 68 and 69

HovorypE.—Geol. Surv. Ind. No. B797, right horn-core attached to a portion of
the frontal.

REFERRED SPECIMENS

Amer. Mus. No. 19609—jaw frag., 1!/, mi. N. W. Chinji Bungalow.
“ “ ¢ 19634—miscellaneous, 1!/, mi. N. W. Chinji Bungalow.
“ “ % 19654—Dbrain case, 6 mi. W. Chinji Bungalow.
« “ ¢ 19922—miscellaneous, near Ramnagar.
“ “ ¢ 29935—Ilower jaw, 11/; mi. N. W. Chinji Bungalow.

Hor1zoN AND LocariTy.—From one mile south of Bhilomar, in the neighborhood
of Chinji, Chinji stage.

Diaanosis.—A Helicoportax of somewhat larger size than H. praecoz, with horn-
cores diverging at an angle of about 100° more twisted than in H. praecoz to as much
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as half a revolution; the inner face of the cross-section is flat and the posterior keel
is sharp; the axis of the keels is more oblique to that of the skull than in H. praecox.

DescriprioNn oF HorLoryrE.—The holotype of the species is a right horn-core
attached to a portion of the frontal, which shows part of the orbit and the supra-
orbital foramina, but lacks everything behind the horns. From the position of the
orbit and the supraorbital foramen, it is evident that the horn-core must have pro-

A.M. 19654

Fig. 8. (?)Helicoportax tragelaphoides, new species. Referred hinder part of
skull, Amer. Mus. No. 19654; from Kariti, six miles west of Chinji Bungalow. Top
view. Natural size.

jected laterally at a considerable angle to the vertical plane, the angle of divergence
of the horn-cores being about 100°. The tip of the horn-core is missing but I estimate
its original length as about 225 mm. The antero-posterior diameter at the base is 43
mm., and the transverse diameter 29 mm. It is almost straight. The outer face is
strongly convex, while the inner face is quite flat. It is more twisted than in Helico-
portax praecox, the torsion amounting to as much as half a revolution. Both the
antero-internal and the postero-external keels are remarkably sharp. The supra-
orbital foramen is sunken in a moderately large pear-shaped pit.
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Fig. 9. (?)Helicoportazx tragelaphoides, new species. Referred hinder part of
skull, Amer. Mus. No. 19654; from Kariti, six miles west of Chinji Bungalow. Lat-
eral view. Natural size. p. po., postorbital process.

AM. 19654 Tpp.

Fig. 10. (?)Helicoportax tragelaphoides, new species. Referred hinder part of
skull, Amer. Mus. No. 19654; from Kariti, six miles west of Chinji Bungalow. Oc-
cipital view. Natural size. a. b., auditory bulla; p. p., paroccipital process.

753



754 Bulletin American Museum of Natural History [Vol. LXXII

DEscripTION OF REFERRED SPECIMENS.—A portion of a horn-core, fractured
some distance above the base (Amer. Mus. No. 19634), from the Chinji stage 1!/,
miles northwest of Chinji Bungalow, resembles the holotype very closely, but is
slightly more twisted and has a slight inward curvature. Another horn-core of a pre-

A M. 19654

Fig. 11. (?)Helicoportaz tragelaphoides, new species. Referred hinder part of
skull, Amer. Mus. No. 19654; from Kariti, six miles west of Chinji Bungalow. Basi-
cranial view. Naturalsize. a.b., auditory bulla; f. 1. m., foramen lacerum medium;
p. p., paroccipital process; p. pgl., postglenoid process; v. p. h., vagina processus
hyoidei. :

cisely similar type (Amer. Mus. No. 19922) was collected near Ramnagar, Jammu
state, and is said to be from the Lower Chinji stage.

The fragmentary occiput (Amer. Mus. No. 19654) referred to above (page 747),
was collected near Kariti, 6 miles west of Chinji Bungalow, and is apparently from
the Lower Chinji stage. It isillustrated in figures 8-11. The left orbit of this specimen
is represented behind by the actual bone and in front by an internal cast. As may be
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seen by the rough measurements collected on page 856, the width at the orbits is very
great. The upper surface of the occiput is flat and rather high from midway between
the orbits to a point about 40 mm. in front of the occipital crest. Behind and in front
of this the profile falls rather steeply. From this one is inclined to infer that the face
was more bent down than is the case in other Boselaphinae. One is led to infer a
similar condition from the portions of the frontal which are preserved in the holotype.
On the contrary in the skull (Geol. Surv. Ind. No. B576) referred to Helicoportaz
praecox (page 25), the face is but little bent down on the occiput. The temporal ridges
are weak, as is usual in the females, but are very distinet. The fronto-parietal suture
is well seen as an undulating line about 17 mm. behind the hinder level of the orbits.
The occiput is very short, the distance from the mid-point of the orbits to the occipital
crest being to the width of the brain case in the ratio of approximately 1.28 to 1.
In Geol. Surv. Ind. No. B576 the same ratio is about 1.36. In Selenoportax vexillarius
it is about 1.15; in Strepsiportaz gluten about 1.56; in Pachyportaz latidens about
1.58; in Tragoportax aff. salmontanus about 1.77; in Boselaphus tragocamelus about
1.80 and in T'ragocerus punjabicus about 1.43. The width at the mastoid is great
but less so relative to the height of the occipital than in Geol. Surv. Ind. No. B576.
The supraoccipital occupies a narrower area on the upper surface of the skull than in
Strepsiportaz gluten, the suture between it and the parietal being about 13 mm. dis-
tant from the occipital crest. The hinder part of the root of the zygomatic process of
the squamosal is very prominent and concave, as in most of the Boselaphinae. The
surface of the occipital is concave vertically, though the knob which forms the top of
the occipital crest is broken off.

The foramen magnum is large and the condyles project somewhat to the rear.
The basioccipital is high and rounded, with a prominent median ridge. The posterior
tuberosities are expanded laterally but the anterior tuberosities are faint, and lie well
behind the anterior end of the bulla. Although the anterior tuberosities are poorly
developed yet the expansion of the basioccipital at this place is much more marked
than in most of the other Boselaphinae of the Siwaliks, so that the outline is hour-
glass-shaped rather than triangular. In this respect it agrees with the Nylghai.
The auditory bulla is much shorter and broader than in Strepsiportaz gluten or Trago-
cerus punjabicus. It is also broader and relatively much larger in every dimension
than in the Nylghai. The glenoid is both wide and long.

Helicoportax sp.
Amer. Mu% No 19449—jaw frag. and teeth, 2 mi. W. Chinji Bungalow.

“ 19476—skull, 4 mi. W. Hasnot.

“ “ % 19617—jaws, 11/, mi. W. Chinji Bungalow.

“ “ ¢ 19994—molar, 13 mi. E. Chinji Bungalow.

« “ ¢ 19995—jaw, 1 mi. W. Chinji Bungalow.

“ “ ¢ 19997—Pm3*-4, 3 mi. N. W. Chinji Bungalow.

“ “ ¢ 19998—maxilla, 3 mi, N. W. Chinji Bungalow.
I “ ¢« 20850—jaw frag. and teeth, 2 mi. N. E. Pardial.

“ “ ¢ 20858—jaw, 1!/, mi. W. Chinji Bungalow.

“ “ « 29867—palate, 5 mi. E. Chinji Bungalow.

“ “ ¢ 29900—jaw, 3 mi. W. Chinji Bungalow.

« “ o« 29909_maxﬂ]a, 3 mi. W. Chlnjl Bungalow-
“ “ ¢ 29924—magxillae, 3 mi. W. Chinji Bung&low.
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Amer. Mus. No. 29925—molars, 5 mi. E. Chinji Bungalow.
“ “ ¢ 29926—molars, 4 mi. W. Chinji Bungalow.
“ “ ¢« 29927—molars, 5 mi. E. Chinji Bungalow.
s ¢ ¢ 29928—horn-core, 1!/, mi. N. W. Chinji Bungalow.
I ¢ ¢ 299290—horn-core, near Ramnagar.
“ “ ¢ 29930—maxilla, near Ratta Kund, 6 mi. W. Chinji Bungalow.

“ “ ¢ 29931—lower jaw, 5 mi. E. Chinji Bungalow.
“ “ ¢ 29945—maxilla, 3 mi. W. Chinji Bungalow.
“ ¢ ¢ 29961—maxilla, 10 mi. E. Chinji Bungalow.
“ ¢« ¢ 29992—molar, 1 mi. S. Nathot.

«“ “ ¢ 209994—teeth, 1 mi. S. Nathot.

“ “ ¢« 20995—jaw, 2 mi. W. Chinji Bungalow.

STREPSIPORTAX, NEW GENUS

GENOTYPE.—Strepsiportax gluten, new species.

Di1aaNosis.—Boselaphinae of rather small size; skull extremely wide both at the
frontals and the occipital; face very slightly bent down on the cranial axis; occiput
with convex profile, moderately short, the distance between the mid-point of the
orbits and the occipital crest being to the width of the brain case in the ratio of about
1.56 to 1; horn cores slender, short or of moderate length, slightly twisted, situated
immediately above the orbits and far apart on the frontals, with moderately promi-
nent antero-internal and postero-external keels, keel axis rather oblique to the skull
axis, keels when prolonged tending to meet at an acute angle; horn-cores directed
moderately backward and slightly outward, generally with a slight inward curve;
cross-section subtriangular, elongate, laterally compressed, outer face between the
keels slightly convex, third angle moderately distinct, postero-internal; supraorbital
pits narrow and elongate, lachrymal fossa shallow; temporal ridges strong; surface
of frontals with reticulate sculpture; nasals narrowly indenting the frontals, ending
slightly in front of the orbits; basioccipital short with rounded surface, hour-glass-
shaped, with posterior tuberosities much expanded laterally, anterior tuberosities
small; auditory bulla laterally compressed, considerably inflated; paroccipital proc-
ess laterally compressed; supraoccipital occupying a wide rectangular area on the
upper surface of the skull.

REMARKS AND CoMmPARISONS.—It has been shown above that the
horn-cores of Selenoportax and Helicoportax have a very similar cross-
section. In Strepsiportax the cross-section differs in the flattened face
being external instead of internal to the keel axis. Its horn-cores
more nearly resemble those of Pachyportax, Tragoportax or even
Tragocerus. The resemblance to Pachyportar is particularly notice-
able. If the horn-cores of Strepsiportax were longer, less com-
pressed laterally and somewhat more twisted, the difference from those
of Pachyportax would vanish. Tragoportax is more remote because the
torsion of the horn-cores is slight and may even be altogether absent.
Moreover the third angle of the cross-section in the latter genus is more
marked and the expanded bases of the horn-cores join one another, or
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tend to do so, as a raised ridge across the frontals, which is by no means
the case in Strepsiportax. Tragocerus often resembles Tragoportax
in regard to the last named character, but the cross section of the
horn-core is much more elongate and the third angle is at the base of an
isosceles triangle. Strepsiportax possesses all the cranial characters
mentioned on page 736 as diagnostic of the Boselaphinae. The structure
of the basioccipital agrees with that of Helicoportax, Pachyportaxr and
some species of Tragoportax and Tragocerus and differs from that of
Boselaphus and a few species of T'ragocerus and T'ragoportax in having a
rounded surface without. a median furrow. It seems that this character
is not altogether constant in any genus, since Proboselaphus Matsumoto,
though allied to Boselaphus in many of its characters, including the back-
ward shifting of the horns, has a basioccipital with a median keel but
without -a median furrow, as in the Siwalik genera here mentioned. -
On the assumption that the female skulls (Geol. Surv. Ind. B576 and
Amer. Mus. No. 19654) belong to Helicoportax, then the bulla of Strepsi-
portax is narrower and agrees with that of Tragocerus, Tragoportax
and Boselaphus. In respect to the longer distance between the parieto-
supraoccipital suture and the occipital crest Strepsiportax differs from
Pachyportar and approaches somewhat the condition seen in Tragocerus,
Tragoportax and probably Helicoportax. The occiput is longer than in
Helicoportax and Selenoportax but shorter than in Pachyportaz latidens,
Boselaphus, Tragoportax and the normal Tragocerus. One species, how-
ever, which has been referred to Tragocerus, Tragocerus latifrons Sicken-
berg (1929, p. 63) from the Upper Miocene (Sarmatian) of Oberholla-
brunn in the Vienna basin, has an equally short occiput. In many other
respects T'. latifrons is quite unlike other species of Tragocerus and bears
a striking resemblance to Strepsiportax. This will be gathered from the
comparisons which I draw between it and Tragoportar on page 778.
It is true that the cross-section of the horn-core in T. latifrons has the
typical isosceles triangular shape of Tragocerus, while Strepsiportax
has the third angle in the middle of the internal face, but in the wide-
spacing, curvature and torsion of the horns, in the outline and sculpture
of the frontal, in the low, broad occipital, in the short occiput, in the
larger and more elongate supraorbital foramen and in the shorter exten-
sion of the supraoccipital on the upper surface of the occiput, the two
are strikingly similar. The horn-cores of Strepsiporiar are smaller, more
slender, more twisted, farther apart, with a greater number of longi-
tudinal ribs and more tilted backward. The two forms serve to link
Tragocerus with the more normal Boselaphinae.
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A suggestive resemblance exists between the horn-cores of Strepsi-
portaxr and Protragocerus chantrer from La Grive St. Alban (Dépéret,
1887, p. 204, Pl xir, fig. 4). The horn-cores of the latter are shorter
and free from torsion, but the cross-section is almost identical. Un-
fortunately the skull of Protragocerus and even the nature of the insertion
of the horn-cores are unknown, so that one cannot predicate its possession
of a broad skull like Strepsiportax or a narrow one like Tragocerus.

One other European species affords some scope for comparison with
Strepsiportax. This is Miotragocerus monacensis (Stromer, 1928, p. 36)
from the Upper Miocene (Sarmatian) of the Flinz formation near Mu-
nich. By its broad frontals, with widely spaced, keeled horn-cores,
strong temporal ridges having a rugose surface between them, it ob-
viously belongs to the boselaphine group with which we are dealing.
Not only, however, are the horn-cores not twisted, but their cross-
section is elongately oval instead of being triangular. It, therefore,
represents a more primitive condition, which might easily have de-
veloped into that of Tragocerus, Tragoportax or Strepsiportax, although
this actual species is unlikely to have been the direct ancestor of any
of them, since the extreme backward tilt of its horns and the pro-
nounced boselaphine character of the frontals point to an already ad-
vanced evolution along other lines than the shape of the horn-cores would
indicate.

Although the dentition of Strepsiportax cannot be definitely identi-
fied (see, however, page 843 for a description of a maxilla which may be
referred to Strepsiportaz), yet since the great majority of the teeth from
the Chinji stage display in a minor degree the same structure as those of
Boselaphus and Selenoportax, and since it may be assumed that Strepsi-
portax teeth are included amongst these, it follows that the tooth char-
acters of Strepsiportax are probably boselaphine, although one would
expect the hypsodonty to be less, possibly no greater than in Tragocerus.
It may be remarked that the teeth of Protragocerus are narrower than
those of Tragocerus, so that the fact that only quadrate molars are
found among the collections from Chinji militates against the generic
identity of Strepsiportax and Protragocerus.

Strepsiportax gluten, new species
Figur-s 12 to 15

HovrorypE.—Amer. Mus. No. 19746, a skull lacking most of the face and the
dentition.
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REFERRED SPECIMENS

Amer. Mus. No. 29933—horn-core, 4 mi. N. E. Chinji Bungalow.
Horrzon anp Locavrry.—4'/; miles west of Hasnot. This must be almost on

A. M. 19746

Fig. 12. Strepsiportax gluten, new genus and species. Type, Amer. Mus. No.
19746, partial skull from four and one-half miles west of Hasnot. Top view.
“Three-quarters natural size. f. so., supraorbital foramen; p. m., mastoid process;
. r., temporal ridge.

the boundary between the Chinji and Nagri stages, but may be considered as upper-
most Chinji. .
Diagnosis.—The diagnosis is that of the genus. The horn-cores are rather short
and laterally compressed; hinder end of the nasals about 12 mm. in front of the orbit;
‘depression between the supraorbital pits strongly marked; distance between the
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mid-point of the orbits and the occipital crest bearing to the width of the brain-case
the ratio of 1.56 to 1.

DgescriprioN.—The skull is almost complete from the orbits back, including the
entire base of both horn-cores, which, however, lack approximately the upper two-
thirds of their length. The left bulla and the tips of both paroccipital processes are
missing. Most of the face is gone and with it the dentition, but the frontals are pre-
served as far as their suture with tbe nasals and a part of the left side of the face
showing the shallow lachrymal fossa. The horn-cores are situated very far apart on

ant,
ex
X

Fig. 13. Strepsiportaz gluten, new genus and species. Type, Amer. Mus. No.
19746, partial skull from four and one-half miles west of Hasnot. Lateral view.
One-half natural size. a. b., auditory bulla; e. a. m., external auditory meatus; I. f.,
lachrymal fossa; p. p., paroccipital process; cross-sections of left horn-core at base
and in mid-portion; ant., anterior; ext., external.

the very wide frontals. They are attached immediately above the orbits, and
are tilted backward almost in the plane of the face, forming an angle of about 35°
with the surface of the occiput. They diverge at an angle of about 55° for their lower
30 mm. but gradually curve inward above this. They have a very slight clockwise
twist, and they possess fairly prominent antero-internal and postero-external keels.
The keel axis is inclined about 15° to the skull axis. Between the keels the outer sur-
face is slightly convex and the inner surface strongly convex. The cross-section may
be considered as subtriangular, the third angle formed by the convergence of two
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curved faces being internal to the keel axis, instead of external as in Selenoportax
and Helicoportaz, and situated much nearer to the posterior than to the anterior keel.
The surface of the horn-cores is covered with a finely reticulate sculpture. The fron-
tal suture is slightly swollen in the mid-line and remains at the same level between a
point opposite the center of the horn base and the parieto-frontal suture. In front of
this it descends into a broad depression, which occupies not only the remaining space
between the horn-cores but extends forward to the level of the supraorbital pits, which,

A.M 19746

Fig. 14. Strepsiportax gluten, new genus and species. Type, Amer. Mus. No.
19746, partial skull from four and one-half miles west of Hasnot. Occipital view.
Three-quarters natural size. a. b., auditory bulla; p. p., paroccipital process.

however, lie above and are not included in this depression. Going forward to the
fronto-nasal suture the level again ascends until it is as high as that of the region
behind the horn-cores. The supraorbital pits lie opposite the anterior third of the
orbit; they are long and narrow and are continued forward some way in front of the
orbits as narrow, faintly marked grooves. From the posterior end of the supraorbital
pits a narrow, tuberculated and roughened ridge runs up along the pedicle, even-
tually joining the anterior keel of the horn-core as in the Nylghai. The fronto-nasal
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suture is apparently about 12 mm. in front of the orbit and narrowly indents the
frontals. The orbit is quite circular. Its lower rim is exceedingly prominent and
forms a projecting roof over the surface of the jugal as in the Nylghai. The upper
border of the orbit passes up gradually into the horn-core and does not project much

A M. 19746

Fig. 15. Strepsiportaz gluten, new genus and species. Type, Amer. Mus. No.
19746, partial skull from four and one-half miles west of Hasnot. Basicranial
view. Three-quarters natural size. a. b., auditory bulla; e. a. m., external auditory
meatus; f.l. m., foramen lacerum medium; p. p., paroccipital process; p. pgl., post-
glenoid process; v. p. h., vagina processus hyoidei.

outside it. A shallow lachrymal fossa is present. Between and behind the horn-
cores the surface of the frontals shows a trace of slightly granulated irregular ridges,
resembling the sculpture of the Nylghai. These would no doubt be stronger if the
fossil were less weathered. A pair of extremely prominent temporal ridges, bounded
on the inside by a shallow depression, similar to but much less deep than in Seleno-
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portar vexillarius, run backward and overhang the brain-case as far back as the
parieto-frontal suture. Behind this the brain-case projects laterally beyond them.
Becoming less strong farther back, the temporal ridges bifurcate a little bebind the
parieto-frontal suture. The inner branch continues almost in the line of the original
ridge and joins its fellow at the suture between the parietal and supra-occipital, the
two enclosing a flat elevated area. The outer branch runs back less obliquely and
finally bends round by the side of the supra-occipital to join the lambdoid crest.
The profile of the occiput is convex, sloping down to the occipital crest from a point
about midway between it and the horn-cores. The brain-case is short but less so than
in Helicoportaz, and much less so than in Selenoportaz, the distance between a point
level with the middle of the orbits, and the occipital being to the width of the brain-
case in the ratio of 1.56 to 1. The supraoccipital occupies a rather rectangular area
on the upper surface of the occiput in distinction from the transversely elongate ellipse
of Pachyportar. In this it seems closer to Boselaphus, Helicoportax and Tragocerus,
although the area is broader in Strepsiportax than in the two last named genera.
The distance from the suture between the supraoccipital and the parietal to the
summit of the occipital crest is about 16 mm. The occipital is exceedingly broad in
relation to its height, in which it agrees with Selenoportax vexillarius and with Helico-
portax. Its shape, however, is rather different from that in the latter genus, be-
cause it increases in breadth regularly from above downward, so that the back profile
of the lambdoid crest forms a uniform convex curve, whereas in Helicoportax the curve
is slightly concave for its lower two-thirds. This latter condition occurs more mark-
edly in Tragoportax and Tragocerus. The surface of the occipital is approximately at
right angles to that of the parietal and supraoccipital. Its middle portion forms a
broad area some 31 mm. across, concave in g vertical direction and almost flat hori-
zontally with a narrow median vertical ridge, which terminates above in a prominent,
knob-like occipital crest. On either side of the central raised area are depressions
which are continued downward into the hinder edge of the paroccipital process. The
foramen magnum is rather broad and low, and the occipital condyles project slightly
to the rear of the occipital crest. The lambdoid crest is very strong. It forms the
hinder boundary of a deep and broad hollow in the squamosal, which passes out into
the prominent mastoid process, which overhangs the external auditory meatus and
the stylomastoid foramen. This passes forward into the broad root of the zygomatic
process. The basioccipital is subtriangular in shape. The posterior tuberosities are
enormously expanded and are separated by a shallow groove. This groove does not
continue forward as in the Nylghai, Tragocerus and to some extent in Tragoportaz,
but there is a low, anterior median keel as in Helicoportax of which the upper
surface is rounded. The anterior tuberosities are small and lie behind the anterior
end of the bulla. The basioccipital is expanded at this point as is the case in Helico-
portazx, so that it is somewhat hour-glass-shaped. The auditory bulla is rather long
and laterally compressed and so nearly resembles that of Tragocerus and differs from
that of Helicoportax, in which the bulla is broad and short. It is, however, consider-
ably inflated, like Helicoportaz but unlike Tragocerus. Its anterior end is hardly
indented by the attachment of the hyoid.” The paroccipital process is both short and
laterally compressed. The glenoid area is very broad and long. The foramen lacerum
medium is much as in the Nylghai, and so is smaller than in the Tragelaphinae and the
Bovinae, and less exposed in direct view from below.
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Strepsiportax chinjiensis, new species
Figures 16 and 17

HovrorypE.—Amer. Mus. No. 19450, skull lacking most of the face and the
dentition.

HorizoN anp LocariTy.—12 miles east of Chinji Bungalow, possibly high up in
the Lower Chinji stage.

DiaaNosis.—A Strepsiportaz of slightly smaller size than S. gluten; with stouter
horn-cores; nasals farther back, their hinder end being about the same level as the

A.M 19450

Fig. 16. Strepsiportax chinjiensis, new species. Type, Amer. Mus. No. 19450,
partial skull from twelve miles east of Chinji Bungalow. Top view. One-half
natural size. f. so., supraorbital foramen.
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front edge of the orbit; depressmn between the supraorbital pits shallower; brain-
case shorter.

DescriprioN.—The skull has been considerably crushed vertically, for which
reason it is open to some doubt as to whether the differences from Strepsiportax gluten

A M.

19450

e.a.M,~— = =~ <

Fig. 17. Strepsiportax chinjiensis, new species. Type, Amer. Mus. No. 19450,
partial skull from twelve miles east of Chinji Bungalow. Lateral view. One-half
natural size. e. a. m., external auditory meatus; p. p., paroccipital process. Cross-
sections of right horn-core at base and near tip; ant., anterior; ext., external.

are as great as I believe to be the case. Otherwise its state of preservation is very
similar to that of the holotype of the sister species. The supraorbital pits, the
lachrymal fossa and the fronto-nasal suture are better shown, but the basicranial
region shows the structure less distinctly.

Strepsiportax sp.
Amer Mus. No. 19578—jaw, 1!/; mi. N. W. Chinji Bungalow.
“ ¢ 19582—-jaw fragments, 11/, mi. N. W. Chinji Bungalow.
“ “ ¢ 19993—jaw, 13 mi. E. Chinji Bungalow.
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. 29859—jaw fragments, 5 mi. E. Chinji Bungalow.

29862—palate, 3 mi. N. W. Chinji Bungalow.
29863—jaw, 11/, mi. W. Chinji Bungalow.

29866—jaw fragments, 5 mi. W. Chinji Bungalow.
29899—teeth, 5 mi. E. Chinji Bungalow.

29901—molar, 1 mi. S. Nathot.

29907—lower jaw, 12 mi. E. Chinji Bungalow.
29932—horn-core, near Ramnagar.

29934—lower jaws and teeth, 2 mi. W. Chinji Bungalow.
29936—lower jaws and teeth, 4 mi. W. Chinji Bungalow.
29937—horn-core and tooth, 11/, mi. W. Chinji Bungalow.
29990—Ilower jaw, 4 mi. W. Chinji Bungalow.

PACHYPORTAX, NEW GENUS

GeNoTYPE.—Cervus latidens Lydekker, 1876, Pal. Ind., (10) I, p. 65.

DiagNosis.—Boselaphinae of small to large or very large size; closely allied to
Strepsiportaxr but differing from that genus by the much more massive skull, with
horn-cores longer, stouter, more twisted and less curved inwardly; occipital condyles
and foramen magnum larger; mastoid process and squamosal shelf more developed;
supraoccipital exposed on the upper surface of the occiput as a narrowly elliptical
area much extended transversely; basioccipital approaching a rectangular shape,
with posterior tuberosities not greatly expanded; upper molars strongly hypsodont
but less so than in Selenoportaxz, quadrate, with strong basal pillars, external folds
weaker and less divergent than in Selenoportazx, external ribs weaker than in Seleno-
portaz, in particular the median rib of the posterior lobe flattened, enamel rather
thick, somewhat less rugose than in Selenoportaz, with traces of cement.

Pachyportax latidens (Lydekker)
Figures 18, 51

Cervus latidens LYDEKKER (1876, Pal. Ind., (10) I, p. 65, PL. v, figs. 7, 10).
Oreas(?) latidens LYDEKKER (1884, Pal. Ind., (10) III, p. 111).
Type.—Geol. Surv. Ind. No. B219, an isolated M3.

REFERRED SPECIMENS

Amer. Mus. No. 9906—horn-core, near Hasnot.

13

13

113

19906—femur, 4!/, mi. W. Hasnot?
19730—jaw, 1 mi. S. Padri.

19744—jaws and teeth, 2!/, mi. N. E. Hasnot.
19973—molars, 1!/, mi. N. Hasnot.
19982—teeth, 4 mi. W. Dhok Pathan.
29913—molar, 1 mi. N. Hasnot.
29914—molar, 1!/, mi. N. E. Hasnot.
29915—molar, 4 mi. W. Dhok Pathan.
29918—molar, 1!/, mi. E. Hasnot.
29940—molar, 3 mi. E. Dhok Pathan.
29942—molar, 3 mi. W. Chinji Bungalow.
29960—part of tibia, 1/, mi. S. Dhok Pathan.
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Hor1zoN AND Locarrry.—From the Lower Portion of the Upper Siwaliks, Tatrot
Zone. Hasnot and adjacent localities, Punjab.

DiaaNosis.—A Pachyportaz of extremely large size; upper molars with relatively
strong external folds, median ribs broad and relatively prominent, internal basal
pillar much extended transversely.

AM.9900

Fig. 18. Pachyportaz, new
genus, latidens (Lydekker). Part
of horn-core, Amer. Mus. No.
9906, from near Hasnot, prob-
ably the Tatrot stage. Pos-
terior view, somewhat oblique,
and cross-section at base. One-
half natural size. Andt., anterior;
ext., external.

DiscussioNn.—The holotype of Cervus latidens Lydekker was an iso-
lated M3 collected near Hasnot (Pal. Ind., (10) I, p. 65, Pl. vin, figs.
7, 10). This is preserved in Calcutta (Geol. Surv. Ind. B219). To the
same species Lydekker referred a left maxilla with P3-4M*3 and pro-
visionally assigned both specimens to the genus Oreas (= Taurotragus)
(Pal. Ind., (10) III, p. 111, PL. xi, figs. 12, 13). This specimen is also
in Calcutta (Geol. Surv. Ind. No. B218a). At a later date a skull of an
aged individual, of which the face had been completely shattered but
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still retained two molars, was collected at Nila. This is in Calcutta
(Geol. Surv. Ind. Nos. B488 and 489). The two molars may undoubtedly
be identified both as to size and structure with those of B218. They are
smaller than the holotype of Cervus latidens and differ from it in certain
details of structure. This skull will be fully described and figured in
another publication, but meanwhile its characters are briefly outlined
in the foregoing diagnosis of the genus Pachyportaxz and its measure-
ments are contained in the table on pages 856-7.

Numerous upper molars exist both in Calcutta and in the American
Museum Collection in New York, which agree with the holotype and
with the molars of Geol. Surv. Ind. Nos. B218 and 489. The larger
sized ones have, however, been found only near Hasnot from localities
which are very close to the base of the cliff where the Tatrot outcrop
begins. On the other hand the smaller sized ones occur both from other
localities near Hasnot and from localities on the Soan river which cer-
tainly belong to the Dhok Pathan stage, since no Tatrot beds are there
exposed. I now suggest the possibility that the larger molars may be-
long to a distinct variety found only in the Tatrot stage. To this variety
I assign a large horn-core (Amer. Mus. No. 9906) collected by Mr.
Vinayak Rao near Hasnot, here figured for the first time, and also a por-
tion of another large horn-core (Geol. Surv. Ind. No. B246) described
and figured by Lydekker (Pal. Ind., (10) I, Pl. xxviii, fig. 3) under the
name of Capra sp.

Pachyportax latidens dhokpathanensis, new subspecies
Figure 51
TyprE.—Geol. Surv. Ind. Nos. B488 and 489, a skull associated with two molar
teeth. From Nila.
ParaTYPE.—Geol. Surv. Ind. No. B218a, a left maxilla with P3-M2,

REFERRED SPECIMENS

Amer. Mus. No. 19495—brain-case, near Dhok Pathan.
“ “ ¢ 19841—maxilla, 4 mi. W. Dhok Pathan.
“ “ ¢ 19851—humerus, 1/; mi. W. Dhok Pathan.

HorizoN aND Locarity.—From the Middle Siwaliks, Dhok Pathan zone.
From Hasnot, Nila and adjacent localities in the Punjab.

DiagNosis.—A variety of Pachyportax latidens of smaller size than the type;
upper molars with weaker external folds, median ribs narrower and less prominent,
internal basal pillar lower and less extended transversely than in the type; occiput
relatively high and long with a rather straight profile.

RemARKS.—The skull from Nila and the various upper teeth which
agree with its two molars will provisionally be known as Pachyportaz
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latidens var. dhokpathanensis. A brain-case fractured behind the horn-
cores (Amer. Mus. No. 19495), which is almost identical with the skull
from Nila, was collected by Doctor Brown at Dhok Pathan.

Pachyportax sp.
Figures 19, 20

A still smaller horn-core (Amer. Mus. No. 19764), figure 19, below,
was collected at Harsai, 21 miles northwest of Bilaspur, Simla Hill
States. The horizon is unknown but since the great majority of the
Bilaspur fossils belong to the Nagri stage it is at least possible that
the horn-core came from that level. It is clearly of the same type as
Pachyportazx, but somewhat more slender relatively than the ones from

Fig. 19. Pachyportax, new genus,
sp. Amer. Mus. No. 19764. Fragment
of frontal with base of horn-core, from
Harsai, near Haritalyanger, 21 miles
northwest of Bilaspur, Simla Hill
States. Natural size. Cross-section;
ant., anterior; ext., external.
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Dhok Pathan. Its measurements at the base are: ant.-post. diameter
46 mm., trans. diameter 30 mm.

It is possible that it may go with a female occiput in Calcutta (Geol.
Surv. Ind. No. B560) from Nagri, which agrees fairly well, except for
its smaller size and shortness, with the skull from Nila.

Yet one more horn-core of this type (Amer. Mus. No. 29965, Fig. 20)
came from the Chinji stage of Chinji. Only 31 mm. of the horn-core are
left but the cross-section and adjacent frontal are like those of Pachyportax
latidens. It is, however, much narrower and has the anterior keel more
pronounced. No torsion is as yet evident. Its measurements at the base

'AM.29965

Fig. 20. Pachyportaz, new genus, sp. Amer. Mus.
No. 29965. Fragment of frontal with base of horn-
core, from the neighborhood of Chinji. Cross-section
at base of horn core. Natural size.

ext.

ant.

are: ant.-post. diameter 38 mm., trans. diameter 21 mm. This might
alternatively belong to the Calcutta occiput from Nagri mentioned
above.

TRAGOPORTAX, NEW GENUS

GeNorypE.—T'ragoportax salmontanus, new species.

DiaaNosis.—Boselaphinae of moderate size; skull wide at the frontals and occi-
pital; face somewhat bent down on the cranial axis; occiput long or moderately
short; horn-cores rather short, with or without a slight twist, situated far apart on
the frontals, but with their inner base expanded considerably so as to form a swelling
on the frontals which sometimes bridges the entire interval between the horn-cores
as an elevated belt falling abruptly to the rear; with prominent antero-internal and
postero-external keels; keel axis very oblique to skull axis; horn-cores directed
strongly backward and moderately or strongly outward, with or without an inward
curve; cross-section at base subtriangular, laterally compressed, compression in-
creasing above the base, outer face between the keels weakly convex, third angle
internal, about two-thirds of the way from the anterior keel to the rear. rounded;
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supraorbital pits small, circular; temporal ridges very strong; frontals rugose;
lachrymal fossa deep; basioccipital short, subtriangular, with or without a shallow
median groove; supraoccipital exposed as a rectangular area on the upper sur-
face of the skull; upper molars quadrate, moderately hypsodont, outer folds and
ribs rather strong, median rib in posterior lobe weaker than in anterior lobe, median
basal pillars present in all the molars.

REMARKS AND CoMPARISONS.—It seems wiser to take the species
Tragoportax salmontanus as the genotype of Tragoportax, just as it seems
on the whole necessary to choose the skull (Amer. Mus. No. 19467)
as the holotype of that species, in spite of the fact that there are numerous
fragmentary skulls, horn-cores and dentitions in Calcutta which con-
ceivably might be united specifically with the New York skull, for in
the first place the above-mentioned specimen is the only skull from India
so far known with which the dentition is definitely associated, and in the
second place we may be forced later on to separate all or most of the other
remains as a distinct species from Tragoportar salmontanus. As I
explain in the succeeding paragraph, the European species Tragocerus
leskewitschi Borissiak bears so close a resemblance to the Indian forms
that I find it difficult to draw any generic distinction between them.
The inclusion of Tragocerus leskewitschi in the genus Tragoportax is,
therefore, convenient, but since it is only provisional, I can hardly make
Borissiak’s species the type of the new genus. Meanwhile, however,
the features missing in the New York skull, but which are shown by
other fragments in Calcutta or by Tragocerus leskewitschi, have been
utilized in framing the foregoing diagnosis.

Certain European species afford scope for the most interesting com-
parisons with Tragoportax salmontanus. Two of these are Tragocerus
leskewstschi from the Sarmatian beds of Sebastopol, described and
figured by Borissiak (1914, pp. 36, 127, Pl. 1v, v) and Tragocerus lati-
frons Sickenberg (1929, pp. 63-72), from the Upper Miocene Sarmatian
beds of Oberhollabrunn in the Vienna basin. I am much indebted to
Professor Borissiak for presenting me with casts of the types of the Se-
bastopol species, which were specially prepared in Leningrad. A cast of
the type of T'ragocerus latifrons was presented to the British Museum by
Professor Abel. * A careful comparison of these with the Indian species
has enabled me to judge of the differences between them more ade-
quately than would otherwise have been the case. A detailed account
of these differences is given below on pages 777-79. Both the European
species differ from the normal Tragocerus by their greater breadth both
at the orbits and at the occipital. Tragocerus latifrons is closer to the
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Indian species in regard to the curvature and torsion of the horn-cores
and their greater spacing and divergence, but on the other hand their
cross-section is typical of Tragocerus. Tragocerus leskewitschi on the
contrary resembles Tragoportax in the cross-section of the horn-cores,
but is further removed from it in regard to the other characters men-
tioned. If we lay greater stress on outline of the cross-section, as I have
tended to do throughout this paper, then T leskewitschi may be included
in the genus Tragoportazx, while T. latifrons may remain provisionally as
an abnormal species of Tragocerus, although, in my opinion, with which
its author Doctor Sickenberg concurs, it would be more convenient to
separate it generically from Tragocerus. It may also be mentioned that
except in the cross-section of the horn-cores the resemblance of Trago-
cerus latifrons to Strepsiportax is very striking.

I, like Professor Borissiak, could have found no useful purpose in
separating T'ragoportax salmontanus and T leskewitschs from Tragocerus,
were it not that their peculiar characters pass almost imperceptibly
in one direction into those of Tragocerus latifrons and in the other into
those of the smaller Strepsiportax and the larger Pachyportax, and serve
as a chain, lacking but few of its links, which connects Tragocerus with
Boselaphus. Consequently, unless we were to consider Strepsiportax
and Pachyportax as generically the same as Tragocerus, which is quite un-
feasible, we are almost forced to admit the validity of Tragoportaz.

So far as concerns the horn-cores their short antero-posterior diameter
in Tragoportax and their cross-section, which is that of a scalene triangle
with the third angle near the middle of the inner side, is very different
from their very elongate cross-section in Tragocerus, of the shape of an -
isosceles triangle with a sharp anterior keel and two rounded angles at
the base. The horn-cores in Tragoportax seem in general to be shorter,
to show more divergence, more tendency to torsion and more inward
curvature than in Tragocerus. Tragocerus latifrons is an exception. All
known species of Tragocerus except T. latifrons, have, moreover, a
narrower forehead, a long slender occiput and a high face and occipital.
The occipital condyles are larger and project more to the rear than in
Tragocerus.

The horn-cores of Protragocerus chantrei (Dépéret, 1887, p. 204, Pl.
xi1, fig. 4) from La Grive St. Alban, these being unfortunately the only
part of the skull which is known, present the most striking resemblance
to those of Tragoportax. The cross-section is identical, but the horn-
cores, though slightly curved inward, are shorter and show no sign of
torsion. Were it not for the narrower molars, it might prove impossible



1937] . Pilgrim, Siwalik Antelopes and Ozen in the American Museum 773

to separate Protragocerus from Tragoportax generically, unless the struc-
ture of the rest of the skull should contradict the impression given by
the horn-cores.

The species Miotragocerus monacensis (Stromer, 1928, p. 36) from the
Upper Miocene (Sarmatian) of the Flinz formation of Munich, already
referred to on page 758, presents a much less close analogy to Tragoportaz,
because not only are its horn-cores elongately oval in cross-section with-
out much indication of a triangular shape, but their inner base is not ex-
panded to form a frontal elevation. Strong temporal ridges and broad
and rugose frontals exist, however, as in Tragoportax. As remarked on
pages 758 and 780, it is not inconceivable that some less progressive
species of Miotragocerus might have given rise to Tragoportaz.

The molars in the holotype of Tragoportax salmontanus are too much
worn down to afford any idea of their original height or detailed structure,
so that they supply no evidence that the dentition differed from that of
Tragocerus. There is, however, some reason to believe that certain
specimens of the upper dentition of a T'ragocerus-like antelope which are
in Calcutta (Geol. Surv. Ind. Nos. 792 and 795) and which were collected
from a quarry which yielded numerous remains of Tragocerus punjabicus
differ from that species in just the same way as the teeth of Tragocerus
leskewstschi are stated by Borissiak to differ from T'ragocerus amalthea:
namely, by their greater hypsodonty, the stronger external folds and
ribs on the upper molars and the increase in antero-posterior diameter
from the base to the summit of the crown. They are rather larger than
would correspond to the holotype of Tragoportax salmontanus but might
easily be associated with numerous fragmentary skulls and horn-cores of
Tragoportax in Calcutta, which much exceed the holotype in size. The
differences from Tragocerus noted bring the dentition nearer to that of
Boselaphus, which accords perfectly with the conclusions to which the
study of the skull and horn-cores have led me.

Besides Tragocerus the genera to which Tragoporiax is most nearly
allied are Strepsiportax and Pachyportax. The cross-section of the horn-
core, in which the third angle is internal, distinguishes all these genera
from Helicoportax and Selenoportaz, in which the third angle is external.
Boselaphus is distinguished by its equilateral triangular cross-section
with a well-marked internal keel. Tragoportax is almost intermediate
between Strepsiportax and Tragocerus. In Strepsiportax the horn-cores
are longer, more slender, more twisted, and not expanded at the base
into a frontal swelling. The occiput is shorter, broader and lower, the
lachrymal fossa is shallower, the supraorbital pits are more elongated.
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The basioccipital lacks the median groove and is generally rounded on
the surface. The occipital condyles are smaller and less prominent at
the rear than is sometimes the case in T'ragoportax. The supraoccipital
occupies a broad area on the surface of the skull, in distinction from the
antero-posteriorly elongate rectangle which we find in Tragoportax.
Except for its much more massive skull, and larger, much more twisted
horn-cores, Pachyportax is closer than Strepsiportax to Tragoportazx.
But it also has a broader forehead and occiput, lacks the lateral expan-
sion of the horn-core into a frontal swelling; the basioccipital is rounded,
without a median furrow; and the supraorbital pits are elongate.

Tragoportax salmontanus, new species
Figures 21 and 22, 60, 61, 78

, HororypE.—Amer. Mus. No. 19467, skull lacking the hinder end of the occiput.

REFERRED SPECIMENS

Amer Mus. No. 19499—-jaw, between Hasnot and Chakual.
“ ¢« 19983—jaw, 4 mi. E. Dhok Pathan.
“ “ ¢ 20821—metatarsal, 1/ mi. S. W. Dhok Pathan.
“ “ ¢« 20853—jaw and tooth, 4!/, mi. W. Hasnot.
“ “ ¢ 20877—lower jaws, 1 mi. N. Hasnot.

HorizoN aND LocALiTy.—A quarry one mile south of Dhok Pathan, from the
Dhok Pathan stage of the Middle Siwaliks.

DiagNosis.—A T'ragoportax of relatively small size; with short, slightly twisted
horn-cores, having a slight inward curve, slightly divergent, the angle of divergence
being about 40°; keels of the horn-cores meeting, if prolonged, at a right angle be-
tween the supraorbital foramina; horn-cores much expanded internally at the base
and with a strong frontal swelling between them; occiput short and relatively broad,
the length of the temporal fossa being to the width of the brain-case in the ratio of
about 0.93 to 1.

DescriprioN.—The skull is fractured at the suture between the parietal and the
supraoccipital and behind the glenoid crest, so that the entire occipital is missing
as well as the auditory bulla and the adjacent parts. The upper surface of the skull
is perfectly preserved up to the fronto-nasal suture, including both horn-cores, except
for some deficiencies on one side or the other. The most important of these are:
the upper margin of the right orbit; the base of the right horn-core on the outer side;
the lower part of the anterior keel of the left horn-core. The lower and front margin
of the right orbit and the whole of the left orbit, together with part of the zygomatic
process of the jugal on both sides, are preserved. The greater part of both maxillae
is in place, together with the cheek dentition except for the loss of the right P2. The
extremely worn surface of the tooth crowns, however, testifies to the advanced age
of the animal. Though somewhat crushed in the vertical plane and fractured across
the lachrymal, yet the general character of the face can be distinguished. It is
believed that the attachment of the fractured parts and the necessary restoration is
substantially correct.
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The face is moderately bent down on the cranial axis, the angle between them
being about 40°. The horn-cores are situated far apart on the very wide frontals,
but their considerable internal expansion at the base brings the anterior keels rather
close to one another, so that if prolonged they would meet at a right angle midway
between the supraorbital foramina. This expansion forms a greatly swollen belt on

Fig. 21. Tragoportax salmontanus, new genus and species. Type, Amer. Mus.
‘No. 19467, partial skull, from one mile south of Dhok Pathan. Front view. One-
half natural size. f. so., supraorbital foramen; I. f., lachrymal fossa; ¢. r., temporal
ridge.
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the frontals entirely connecting the horn-cores. From this the descent to the nasals
is gradual, but that to the rear is abrupt, so that even before reaching the hinder
end of the horn-cores the level has fallen to that of the general level of the occiput.
The horn-cores are short and are attached immediately above the orbit, their anterior
keel being on a level with the middle of the orbit, when the occiput is placed hori-

J ant

Fig. 22. Tragoportax salmontanus, new genus and species. Type, Amer. Mus.
No. 19467, partial skull, from one mile south of Dhok Pathan. Lateral view. One-
half natural size. Cross-sections of left horn-core at base and near tip; ant., anterior;
ext., external.

zontally. They are tilted backward almost in the plane of the face and diverge at an
angle of about 36° for the lower third of their length, curving inward slightly above
this. They have a very slight clockwise twist, so that the keel axis, which is inclined
to the skull axis at an angle of about 35° at the base, is parallel to that axis at half the
length of the horn-core. They possess fairly prominent antero-internal and postero-
external keels. Their cross section is subtriangular, the third angle being rounded,
internal and nearer the rear. The external face is slightly convex. Near the base
the cross-section is almost an equilateral triangle, but becomes rapidly compressed
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laterally higher up, so as to be very similar to that of Strepsiportax gluten. The
frontals are perfectly flat in front of the horn-cores and apparently terminate in the
mid-line about 22 mm. in front of the orbits. The supraorbital foramina are situated
23 mm. from the orbital margin and the same distance from the origin of the anterior
keel of the horn-core. They are extremely small and are practically flush with the
bone. The orbits are antero-posteriorly elongated, and although this is partly due to
the vertical crushing it seems to be in part natural. In front of them is a deep lachry-
mal fossa, of which the anterior limit is hidden by the fracture of the specimen. The
temporal ridges are very prominent. Starting from the hinder end of the horn-cores
each ridge runs inward for about 20 mm. to a point at which it probably bifurcates,
though the outer branch is not very distinct. The inner branch curves round and
joins its fellow in the mid-line, not far in front of the suture between the parietal and
the supraoccipital. The rhomboidal area enclosed between the temporal ridges and
the frontal eminence which unites the horn-cores is thickly covered with a series of
conspicuous granules quite similar to what is generally found in Tragocerus and
Boselaphus. Almost from the level of the horn-cores the brain case expands laterally
and projects considerably beyond the temporal ridges.

Of the basicranial region all that is visible are the two anterior tuberosities of
the basioccipital, which are moderately prominent and enclose a furrow between them,
in the middle of which is a narrow keel, which runs backward as the crest of a rounded
area. Doubtless this convexity of the surface continued over the posterior portion
of the basioccipital, which has been broken away, at any rate as far as the posterior
tuberosities.

As mentioned above, page 773, the teeth, figure 60, page 834, are too worn down to
" afford evidence of more than some kinship to Tragocerus. Certain Calcutta denti-
tions, which it is believed belong to a closely allied species of Tragoportar, are, how-
ever, briefly described on p. 833, together with an American Museum mandible (page
834, figure 61) which may be provisionally referred to Tragoportax salmontanus.

CompARIsONS.—Tragoportax salmontanus shows certain distinet
differences from T'. leskewitschi. The skull (Geol. Surv. Ind. B265)
and horn-cores in Calcutta which may be referred to this species show to
some extent the same differences. On the other hand, in certain of their
characters they are closer to the Sebastopol species. On account of the
loss of the hinder part of occiput in the holotype of T. salmontanus, it is
impossible to be sure as to whether this part of the skull resembles more
nearly T. leskewitschi or the Calcutta skull (Geol. Surv. Ind. B265).
" The chief points in which the Indian species differs from 7. leskewstschs
are the following: The horn-cores are more divergent, more twisted
and have a slight inward curvature, while the anterior keels when pro-
longed meet at a right angle midway between the supraorbital foramina.
In T leskewitschi they meet at an acute angle in front of the supraorbital
foramina. T. salmontanus has shorter horn-cores and the antero-poste-
ior diameter is less. This difference does not exist in the Calcutta speci-
mens. The expansion at the base is greater and the frontal elevation
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more pronounced in T. salmontanus. Some of the Calcutta specimens
approach T. leskewitschi in the latter respect. The orbits are farther
forward in the Indian species, and the breadth of the skull between them
is relatively greater. The occiput seems to be broader in 7. salmontanus,
but whether the breadth of the occipital as much exceeds that of 7.
leskewitschi as it certainly does in the Calcutta skull is not certain. In
the latter specimen the large size of the occipital condyles and their
marked projection to the rear of the occipital crest affords a striking
difference from T'. leskewitschi, but I am unable to say whether this
exists in T. salmontanus. Again the actual length of the occiput in T'.
salmontanus is unknown. The Calcutta skull has a longer occiput than
T. leskewitschi. The basioccipital seems to differ in the Sebastopol and
Indian species. Whereas in the former its surface is convex, with a
faint keel and little trace of anterior tuberosities, in the Calcutta skull
both the anterior tuberosities and a median furrow are pronounced,
and there is an indication of the same structure in the holotype of T'.
salmontanus, though perhaps less marked. The isolated upper dentitions
in the Calcutta collection agree well enough both in size and structure
with that of T'. leskewitschi. That of the holotype of T'. salmontanus is
smaller but is too worn to afford any useful comparison.

Although we are precluded from classifying Tragocerus latifrons
Sickenberg with Tragoportax on account of the cross section of its horn-
cores, yet in many other respects it resembles that genus so closely that
comparison can hardly fail to be useful. The horn-cores of Tragocerus
latifrons have in cross-section the shape of an isosceles triangle with a
sharp anterior keel, two almost plane faces and two rounded angles at
the base. This outline is typically tragocerine, and is distinguished
from that of Tragoporiazx, Strepsiportax and Pachyportax by the rounded
angle situated about the middle of the inner face which we find in the
three last-mentioned genera. If we were to disregard the shape of the
horn-cores, a highly improper proeezding, in my opinion, the other
characters of the skull are so striki 1gly boselaphine that there would be
no hestitation in including it in Tragoportax or perhaps with even more
justification in Strepsiportax. The horn-cores are shorter than in the
normal Tragocerus, about the same length as many horn-cores of Trago-
portar in the Calcutta collection, but longer than those of the holotype
of Tragoportax salmontanus or of Strepsiportax gluten. They stand farther
apart than in Tragoportax and lack the internal expansion at the base
which passes into the strong frontal swelling seen in the holotype of
Tragoportax salmontanus. The position of the horn-cores and the
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shape and sculpture of the frontal in the European species are, in fact,
almost identical with the corresponding features in Strepsiportax gluten.
The torsion and inward curvature of the horn-cores is as great as in
Tragoportax salmontanus but less than in Strepsiportax. The horns are
more upright than in either of the Indian genera. The face is even less
bent down on the occiput than in Tragoportax and thus agrees with most
of the other boselaphine genera described in these pages. As may be
seen from the measurements collected on page 856, the breadth at the
orbits, the size of the brain-case, the breadth at the mastoid, the lowness
of the occipital and the shortness of the occiput are as great or even in
excess of what is the case in Tragoportax. The supraoccipital is broad
but occupies only a short antero-posterior extension on the upper surface
of the occiput, as is the case in Strepsiportar and Pachyportax. On the
contrary in the normal forms of T'ragocerus and *‘ Tragocerus’’ leskewitschi
the supraoccipital occupies a long narrow area on the surface of the occi-
put. The Indian specimens of Tragoportaxr do not show the suture well
enough to indicate the condition of affairs. The supraorbital foramina
are small and circular in Tragoportax as they are in the normal Trago-
cerus. In Tragocerus latifrons they are larger and more elongate, as is
the case in Strepsiportax. The condyles hardly project backward beyond
the occipital crest, unlike the condition in the Calcutta skulls of Trago-
portax sp. The basioccipital is short; its anterior tuberosities being dis-
tinct, the median furrow slight and a low median keel present but the
surface is generally convex as is the case in T'. leskewstschi, probably T.
salmontanus and Strepsiportax, whereas in the Calcutta skulls of Trago-
portaz sp. the median furrow is broad and the anterior tuberosities more
pronounced.

TRAGOCERUS GAUDRY

GAUDRY, 1861, C. R. Acad. Sci. Paris, LII, p. 298.

GeNoryPE.—Capra amalthea Roth and Wagner, 1854, p. 453, PL. xu1, fig. 2.

Diacnosis.—Boselaphinae of medium or fairly large size; skull long and slender;
the distance between the mid-point of the orbits and the occipital crest being to the
width of the brain-case in the ratio of about 1.83 to 1 (except in “T'ragocerus’ latifrons
in which the brain-case is much wider); horns long to moderately short, strongly
compressed laterally with a strong anterior keel, cross-section of horn-core a narrow,
elongate isosceles triangle with the two angles at the base rounded, occasionally
very faintly twisted, tilted backward to a greater or less degree, slightly or much
curved, more or less divergent, generally close together in front and separated be-
hind, often connected by a high frontal swelling from which the contour falls away
to the front and to the rear; lachrymal fossa variable but generally long and rather
deep; supraorbital foramina not sunken in depressions; occipital rather high and
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narrow; basioccipital short, subtriangular, with a shallow median furrow; paroc-
cipital process elongate antero-posteriorly, narrow; auditory bulla narrow, but little
inflated; dentition moderately hypsodont; premolar series large and long; P,
with rather complex structure; upper molars with basal pillars and moderately
strong ribs.

RemARrks.—It has been demonstrated that the various Indian fossil
forms described in the foregoing pages are related more or less closely to
Boselaphus. The study of these, together with certain European species
such as “ Tragocerus” latifrons, ‘“ Tragocerus’ leskewitschi, Protragocerus
chantret and Miotragocerus monacensis, now seems to indicate clearly
that the true position of Tragocerus in the scheme of classification is
with the Boselaphinae and not, as Schlosser has thought, with the
Pseudotraginae. Hardly any of the features taken as diagnostic of the
Boselaphinae on page 736 are missing in Tragocerus, while on the other
hand the regularly elliptical horn-cores of Protoryz, Pseudotragus and
Tragoreas, their strongly bent down face, the weakness of the temporal
ridges and the absence of rugosity on the frontals clearly separate them
as a distinct group from T'ragocerus. Although it is true that the normal
forms of Tragocerus have retained a primitively narrow occiput, yet the
horn-cores are more progressive than those of other members of the
family by their lateral compression and antero-posterior elongation,
with which is correlated the position of the third angle of the triangular
cross-section at the base. Such a form as Tragocerus latifrons which
should no doubt be generically separated from Tragocerus constitutes a
perfect connecting link between the normal Tragocerus and Tragopor-
tax, Protragocerus, Strepsiportax and Pachyportax, these forming a branch
which is a little way removed from Helicoportaz, Selenoportax and Bosela-
phus, the latter being in some respects nearer to the oxen.

We cannot point with certainty to any genus as the direct ancestor
of T'ragocerus. Protragocerus seems by its stouter build and its narrower
molars to have already reached a more advanced stage, although its
horn-cores, figured by Dépéret (1887, Pl. x11, fig. 4), might easily have
developed into those of T'ragocerus, as explained above. If we were better
acquainted with it, Protragocerus might prove generically inseparable
from Strepsiportax or Tragoporiaz, and in that case the broad skull and
occiput would equally be more progressive than those of Tragocerus.
Miotragocerus with its elliptical horn-cores slightly flattened on one side
obviously represents a still more primitive stage, in which the triangular
cross section is not apparent, and one cannot deny that the horn-
core of Tragocerus might have developed from this without the inter-
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mediate stage of Protragocerus. Graecoryxr valenciennest and Sivaceros
may be survivals of the same primitive stock.

Since writing the above early in 1934, an interesting paper by Bohlin
(1935A) on Tragocerus has appeared. Since it contains much that is
relevant to the discussion, it is fortunate that I am able to add the follow-
ing just as my manuscript is about to go to press. Bohlin’s observations
give considerable support to the idea that the Tragocerus horn-core
originated, not from one of the Tragoportax type, but from one with a
regularly elliptical laterally compressed cross-section. He has advanced
strong evidence that the prominent anterior keel of the horn-core in
Tragocerus is only gradually developed during the animal’s lifetime by
successive additions of material at the base, thus often producing a more
or less abrupt change in the character of the cross-section from an ex-
tremely elongate, keeled oval below to a slightly oval or even circular
cross-section above (see below page 794). Whether Graecoryz when
mature possessed horn-cores like those of Tragocerus, as Bohlin thinks,
or not, we may nevertheless admit the probability that the ancestral
type of Tragocerus had horn-cores with a regularly oval cross-section
with or without faint keels, such as we find in Sivaceros.

Bohlin sees in the irregular growth of the horn-core in Tragocerus a
proof that the horn sheaths were periodically shed, like those of Antilo-
capra. I do not think that this necessarily follows. It seems, however,
more possible on the analogy of Antilocapra that the horns of Tragocerus
might have been sometimes forked.

Tragocerus browni, new species
Figures 23 to 29, 81

HororypE.—Amer. Mus. No. 19662, a skull.
ParaTYPE.—Amer. Mus. No. 19463, a skull.

REFERRED SPECIMENS

Amer. Mus. No. 19932, jaw, 2 mi. S. Dhok Pathan.
“ “ ¢« 20817, jaw, !/, mi. N. W. Hasnot.
“ “ ¢« 20873, palate, 1/, mi. S. Dhok Pathan.
“ “ ¢« 20884 lower jaw, 1/, mi. S. Dhok Pathan,
“ “ ¢« 20888 palate, !/, mi. S. Dhok Pathan.
« “ ¢« 29967, maxilla, 1/, mi, S. Dhok Pathan.

HorizoN AND LocarLiTy.—A quarry near Dhok Pathan, from the Dhok Pathan
stage of the Middle Siwaliks.

Diaenosis.—A Tragocerus of large size; face little bent down on the cranial
axis, the angle being about 10°; skull broader at the orbits and narrower at the occi-
put than in many other species; horn-cores long but with a smaller antero-posterior
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Fig. 23. Tragocerus browns, new species. Type, Amer. Mus. No. 19662. Par-
tial skull, from a quarry near Dhok Pathan. Top view. One-third natural size.
f. so., supraorbital foramen; ¢. r., temporal ridge.
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diameter than many other species, much tilted backward and strongly curved, the
angle between the lower part of the horn-core and the occiput being about 45°,
while the tips end as far behind the occipital surface as that surface is behind the
highest point of the frontal.

DescriprioN.—The holotype is a skull well preserved as to the frontals and the
occiput, with both horn-cores perfect. It lacks the zygomatic arches and the auditory
bullae. The upper portion of the maxillae, part of the lachrymal and the posterior
edge of the orbits are broken away, but the cheek dentition is complete, though con-
siderably worn down by age. The nasals and premaxillae are missing.

yant.

A. M. 19662

Fig. 24. Tragocerus brownt, new species. Type, Amer. Mus. No. 19662. Par-
tial skull, from a quarry near Dhok Pathan. Lateral view. One-third natural size.
e. a. m., external auditory meatus; L. f., lachrymal fossa; o. c., occipital condyle;
. p., paroccipital process; {. 7., temporal ridge. Cross-section of right horn-core at
base; ant., anterior; ezt., external.

Note.—ent. should read ext. in this figure.

In size this skull falls somewhat behind the largest known species, T. curvicornis
and T'. recticornis and the largest races of T'. amalthea. The face is relatively but little
bent down on the cranial axis, the angle being about 10°. The horn-cores lie on a
level with the anterior edge of the orbit, when the occiput is placed in a horizontal
position. They are situated on swellings which unite below the front of the horn-
core and descend from here abruptly to the surface of the frontal in front, and even
more steeply behind to the surface of the occiput behind the horn-cores. They di-
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verge at an angle of about 50° and slope backward considerably, forming an angle of
about 45° with the occiput for one-third of their length, and for the remaining two-
thirds even more strongly, ending as far behind the occipital surface as that surface
is behind the highest point of the frontal, so that their curvature is very great. They
are strongly compressed laterally, but their antero-posterior diameter is less than
usual in the genus. Their cross-section is an isosceles triangle with a sharp anterior

A.M. 19662

Fig. 25. Tragocerus browni, new species. Type, Amer. Mus. No. 19662. Par-
tial skull, from a quarry near Dhok Pathan. Front view. One-third natural size.
f. so., supraorbital foramen.

keel and a base with rounded corners. A faint keel can be discerned at the postero-
external corner. The long axis is oblique to the skull axis, with which it forms an
angle of about 30°. The supraorbital pits lie in front of the swellings from which
the horn-cores originate and external to the sagittal axis of the horn-core. They are
situated in small, extremely shallow depressions. The lachrymal fossa is extremely
deep and very extensive, it reaches back to the orbit, but its anterior limit cannot be
seen on account of the fracture. The frontals end about 60 mm. in front of their
highest point between the anterior keels of the horn-cores. The orbit appears to be
elongated antero-posteriorly. Strong temporal ridges run inward from behind the
horn-cores as far as the fronto-parietal suture, but there is not a marked depression
between them nor is the frontal suture swollen in the mid-line. The parietals extend
in the mid-line of the surface of the skull for a distance of 36 mm. The supraoccipital
descends gently from the suture with the parietal to the occipital crest, and forms a
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rather long rectangular area. The surface of the occipital is slightly concave in a
vertical direction, but the occipital condyles project but slightly to the rear of the
summit of the occipital crest. On either side of the occipital crest are shallow de-
pressions. The occipital is rather high, broad below and narrowing above. The
lambdoid crest is fairly prominent, but the width at the mastoid is comparatively
small. The foramen magnum is high and narrow. The condyles are rather promi-

A M 19662

P.p-—-

Fig. 26. Tragocerus browni, new species. Type, Amer. Mus. No. 19662. Par-
tial skull, from a quarry near Dhok Pathan. Occipital view. One-third natural
size. p. p., paroccipital process.

nent. The paroccipital process is triangular at the base and laterally compressed
above. The basioccipital is short and subtriangular, not extending farther forward
than the bulla. It has a slight median groove. The posterior tuberosities are broad
and club-shaped, while the anterior tuberosities are small and have little lateral
expansion. The auditory bullae are missing.

The height of the molars cannot be determined. The external folds and ribs
are strong. The median rib is stronger on the anterior than on the posterior lobe.
Fairly strong median basal pillars are present on all the molars. The surface of the
enamel is slightly rugose. P* has strong anterior and posterior folds on the outer
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Fig. 27. Tragocerus browni, new species. Type, Amer. Mus. No. 19662. Par-
tial skull, from a quarry near Dhok Pathan. Basicranial view. Natural size.
e. a. m., external auditory meatus; p. p., paroccipital process; p. pgl., postglenoid
process.
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side and a slight median rib. P2 is larger than P? and its breadth is excessive. It
has a narrow but very pronounced anterior fold, a broad and strong posterior fold
and a median rib about one-third of the distance from front to rear. P? is similar,

A.M.ogas;{af,

Fig. 28. Tragocerus brownt, new species. Type, Amer. Mus. No. 19662. Par-
tial skull, from a quarry near Dhok Pathan. Palatal view. Natural size.

but the posterior fold is weaker. The measurements of these teeth as well as those of
a referred mandible (Amer. Mus. No. 29884) are contained in a table on page 854.

A second skull with some associated parts of the skeleton (Amer. Mus. No. 19463)
was excavated from a quarry one-half mile southwest of Dhok Pathan. The occiput
has been somewhat distorted by crushing but the frontal is in its true position with
the left horn-core perfect for about 200 mm. from the base and the right horn-core
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Fig. 29. Tragocerus brownt, new species. Referred right mandibular ramus,
Amer. Mus. No. 29884. From 1/2 mile south of Dhok Pathan. Inner, crown and
outer views. 'Natural size.
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for 30 mm. from the base and some sections of the right horn-core not connected with
the base.

The horn-cores have the same amount of curvature and backward tilt as in the
holotype, but are not quite so long and the antero-posterior diameter at the base is
less. The keels do not approach each other so nearly as in the holotype nor is the fron-
tal elevation so great. The posterior keel of the horn-core is somewhat more pro-
nounced than in the holotype and the horn-core twists slightly. Apparently the
width at the mastoid is more than in the holotype, but this may be due to distortion,
as is also the fact that the width between the external edges of the occipital condyles
is less. These differences are such as are often noticeable in specimens of Tragocerus
amalthea, and probably depend on the individual or its sex.

ComparisoNs.—Another species of Tragocerus from the same horizon
in India has for holotype a skull (Geol. Surv. Ind. No. B486) collected
from a quarry on the Soan River, two and one-half miles west of Dhok
Pathan. This was briefly described by me (1910, p. 70) under the
name of T'ragocerus punjabicus, but its full description with figures will
be published at a later date. Meanwhile the differences between it and
the present species, which in my opinion make it impossible to unite the
two, will be included in the comparisons which follow. A third Indian
species of T'ragocerus was proposed by me (1910, p. 71) for the frontlet
described and figured by Lydekker (1878, p. 170, Pl. xxvii, figs. 1, 2)
under the name of Capra perimensis. This is very imperfectly known
but seems to differ from both the others.

The degree to which the face is bent down on the cranial axis is very
much less in T'. browns than in T'. punjabicus or T'. perimensis, the angle
being only 10° as against 30° in T. pumjabicus. In most European
species of Tragocerus the angle is also larger than in T. brownsi; 25°
to 30° in T'. amalthea; 40° in T. curvicornis; 30° in T. recticornis; 20°
in T. parvidens. On the contrary in T. rugosifrons it is 10° or less.

Tragocerus browni and T'. punjabicus are approximately equal in size
both being somewhat smaller than T. curvicornis, T recticornis, T. rugo-
sifrons and the larger races of T'. amalthea. They are but little larger than
T. parvidens.

In regard to the length of the cranium in relation to that of the face
the Indian species do not seem to agree with T. parvidens and T. recti-
cornts which have a rather short cranium, but rather with the other
European species of Tragocerus. The brain-case, is, however, much more
slender in the Indian species than in any European species except possibly
T. rugosifrons. The Indian species differ from one another in the relative
width at the orbits and at the occipital. While in T. brown: the width
at the orbits is greater than in T'. punjabicus and equal between the horn-
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cores, yet the width at the mastoid process is only 87 mm. as against 93
mm. in T. punjabicus. The relative width at the mastoid process is least
in the species T. parvidens and greatest in T. recticornis; T. brownt
occupies an intermediate position between 7. parvidens and the remain-
ing species of Tragocerus.

The occipital is rather differently shaped in the Indian species from
what is the case in T. amalthea. In the latter it is semicircular; in the
former almost sub-triangular with concave sides.

The position of the orbit seems to be characteristic in different species.
In T. browni, T. punjabicus, T. perimemsis, T. amalthea and T. curvi-
cornis the orbit is only just in advance of the base of the horn-core. On
the contrary in T rugosifrons, T. recticornis and T'. parvidens the anterior
margin of the orbit lies a considerable distance in front of the base of the
horn-core.

Although the horn-core in the holotype of T'. punjabicus is broken off
about 100 mm. above the base, yet a comparison with the corresponding
100 mm. of the horn-core in T. browns shows that the horns of the latter
are tilted backward considerably more than those of the former, the
angle between the hinder margin of the horn-core and the parietal sur-
face being 45° in T'. brown? and as much as 60° in T'. punjabicus. Most
of the European species seem to have horns as upright as in T. punjabi-
cus, T. parvidens more so, while those of T. rugosifrons seem to be tilted
back more than in T'. browni. The great curvature of the horn-cores of
T. brownz distinguishes them from those of all other species of Trago-
cerus. Even in T. curvicornis the curvature is less. The horn-cores of
T. amalthea, though variable, seem to be always slightly curved, as also
those of T frolovi and T. perimensis. On the contrary in T. recticornis
and T. parvidens they are straight almost throughout their length.
The horn-cores of T. punjabicus are equally straight in their lower part,
although it cannot be denied that they may have curved to some ex-
tent in the portion above which is missing. The length and cross-section
of the horn-core vary no doubt with the age of the individual. In the
holotype of T'. browni they are 330 mm. long, a length which is equalled
by many specimens of T'. amalthea, though often much in defect of that.
On the other hand, in an American Museum specimen of T. curvicornis
from Samos No. 20566 they are 370 mm. long and equally large dimen-
sions seem to obtain in T. recticornis. In T. frolovi and T. perimensis
the horn-cores are very short. The small antero-posterior diameter of
the horn-core in 7. browni may be a specific character, as no doubt it is
in T. rugosifrons and in the third race of T'. amalthea. At any rate the
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difference in regard to this between T. browns and T. punjabicus seems
to be inherent, for in spite of the youth of the holotype of T'. punjabicus
and the probably inferior length of the horn-core, its antero-posterior
diameter exceeds that of the horn-core of T. browni. The divergence
of the horn-cores differs in the holotypes of the three Indian species but
hardly beyond the limits of individual variation.

Any comparison with the four species from China, T'. gregarius, T.
spectabilis, T.(?) sylvaticos and T.(?) kokenz, which Schlosser (1903, pp.
142-145) established on teeth only, seems unprofitable, since the denti-
tion appears to be very variable. Whether the Chinese material now
being studied by Bohlin will shed any light on the affinities of these
species is at present unknown to me.

The preceding comparisons will have demonstrated that T. brown:
can be distinguished without difficulty from all other well-defined species
of Tragocerus. Its affinities are perhaps nearest to T'. rugosifrons, so far
as can be judged from the rather incomplete material on which that
species has been founded. It differs by its inferior size, by the more back-
ward position of the orbit, by the greater breadth between the orbits
and by the greater diameter of the horn-cores.

Tragocerus punjabicus Pilgrim

PiLariM, 1910, Rec. Geol. Surv. Ind., XL, p. 70.
Type.—Geol. Surv. Ind. No. B486, a skull.

REFERRED SPECIMENS

Amer. Mus. No. 19480—lower jaw, 1 mi. S. Dhok Pathan.
« “ ¢« 19655—upper and lower jaws, !/, mi. S. Dhok Pathan.
« « « 19658—Ilower jaw, !/, mi. S. Dhok Pathan.
« “ « 19665—Ilower jaw, 1/; mi. S. Dhok Pathan.
« “ ¢« 19754—Ilower jaws, 11/, mi. N. Hasnot.
“ “o 19970—palate, 1/2 mi. S. W. Dhok Pathan.
“« “ ¢« 19978—lower jaw, 1/, mi. S. Dhok Pathan.
« “ ¢« 19979—Ilower jaw, !/, mi. S. Dhok Pathan.
«“ “ ¢ 20883—palate fragment, 1 mi. N. E. Hasnot.
« “ ¢« 29890—palate fragment, 1/, mi. S. Dhok Pathan.
« “ 4 20057—palate fragment, near Dhok Pathan.

HorizoN aND Locariry.—Middle Siwaliks, Dhok Pathan Zone near Dhok
Pathan, Punjab.

Diagnosis.—A Tragocerus of about the same size as T'. brownt; face bent down
on the cranial axis at an angle of about 30°; skull rather narrow at the frontals;
horn-cores with a large antero-posterior diameter, rather upright and but little
curved; premolar series rather short,
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Tragocerus browni or punjabicus
REFERRED SPECIMENS

Amer. Mus. No. 19672—jaws, teeth, 1/; mi. S. Dhok Pathan.
« “ ¢ 29870—pelvis, vertebrae, 1/, mi. S. W. Dhok Pathan.
I “ ¢« 20958—vertebra, !/, mi. S. Dhok Pathan.
Amer. Mus. No. 19293—jaw fragments, 4 mi. E. Dhok Pathan.
« ‘¢ 19316—vertebrae, !/; mi. 8. W. Dhok Pathan.
“ “ ¢ 19660—jaw fragments and teeth, !/, mi. S. Dhok Pathan.
“ “ ¢ 19697—limb bones, !/, mi. S. Dhok Pathan.
u ‘¢« 19714—teeth, 4 mi. W. Dhok Pathan.
“« « « 20833—lower jaw, 2 mi. E. Dhok Pathan.
« «+¢ 29881—lower jaw, 4 mi. W. Dhok Pathan.
“ ‘o« 29922—lower jaw, 4 mi. W. Dhok Pathan.
“ ¢+ 29948—molar, !/, mi. N. Hasnot.

SIVACEROS, NEW GENUS

GENOTYPE.—Sivaceros gradiens, new species.

Diacenosis.—Boselaphinae of small size; skull wide at the frontals but narrow
at the occipital; face but little bent down on the cranial axis; occiput moderately
short, the distance between the mid-point of the orbits and the occipital crest being
to the width of the brain-case in the ratio of about 1.44 to 1; horn-cores slender,
not very long, straight, situated immediately above the orbits and far apart on the
frontals, with very slight anterior and an even fainter posterior keel; keel axis only
slightly oblique to skull axis; horn-cores moderately tilted backward, slightly
divergent; cross section at base narrowly elliptical; temporal ridges not very dis-
tinet; frontals and parietals somewhat roughened; lachrymal fossa shallow; basi-
occipital short, subtriangular, surface broadly rounded, anterior tuberosities not
prominent, supraoccipital exposed as a long narrow area on the surface of the skull;
foramen magnum large and condyles rather broad and prominent, slightly project-
ing in rear of the occipital crest; auditory bulla small and not greatly inflated.

Remarks.—Although I have chosen Sivaceros gradiens, belonging to
the Chinji stage, as the type of the genus Sivaceros, yet there is a better
preserved skull of another species in Calcutta (Geol. Surv. Ind. No.
B796). Like the holotype of Sivaceros gradiens, it also lacks the denti-
tion. This was collected from the Dhok Pathan stage of Nila. It is as
yvet undescribed, but there seems little doubt that it may be assigned to
Sivaceros, although the horn-cores are much smaller and somewhat more
tilted than in the genotype. Some of the characters in the above diag-
nosis which are connected with the face and the basicranial region are
taken from that specimen.

ComparisonNs.—The genus Sivaceros seems to be closely allied to the
species Tragocerus valenciennesi Gaudry (1865, p. 288), which Pilgrim
and Hopwood (1928, p. 54) separated from the genus Tragocerus under
the name of Graecoryz. Unfortunately Graecoryx valenciennest is only
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known by fragmentary specimens, so that a comparison between it and
Sivaceros is only possible in respect of a few of the skull characters.
Graecoryx valenciennesi is much larger than either of the Indian
species. Its horn-cores are rather shorter in proportion to the width of
the skull at the orbits than those of Sivaceros gradiens but longer than
those of the Calcutta skull from Nila mentioned above. They are set
much more obliquely on the frontals than is the case in the Indian
species, the angle between their long axis and the skull axis being about
25° as against 5° at most in the two latter. Their distance apart is prac-
tically the same relative to the width of the skull at the orbits. Whereas
in the Pikermi species they are slightly curved backward; in both species
of Sivaceros they are perfectly straight. The cross-section is not very
different in the three species; that of G. valenciennesi is less compressed
laterally than in Sivaceros gradiens and more compressed than in the
Calcutta skull, the ratio between the longitudinal and transverse diame-
ters at the base being 1.32 for the Calcutta skull; 1.44 for G. valencien-
nest; 1.66 for S. gradiens. Both anterior and posterior keels are distinctly
visible in the Indian species, especially the former, the outline being a
symmetric oval. In G. valenciennest the horn-core is narrower in front
than behind, although there is practically no trace of keels. There is
very little difference in the backward tilt of the horns in G. valencienness
and the skull from Nila, but since in the latter the face is slightly more
bent down on the cranial axis, it causes the horns to be almost in the
same plane as the face, instead of at a slight angle to it as in the Pikermi
species. In 8. gradiens the horns are obviously more upright in relation
to the plane of the oceiput than in either of the other two, but as the face
is missing the angle between it and the occiput is unknown. The greater
uprightness of the horns is probably a primitive character corresponding
to its earlier horizon. The divergence of the horns is inconsiderable in
all three species. Their apparently slightly greater parallelism in G.
valenciennesi may be partly due either to their oblique position, to their
curvature or to deformity. The supraorbital pits are certainly farther
forward in G. valenciennest than in the skull from Nila. In the former
they seem to be on a level with the anterior border of the orbit; in the
latter they lie distinctly behind this point. The ratio between the
width of the brain-case and the breadth between the orbits, according
to the actual measurements, is 0.65 in G. valenciennes: and 0.67 in S.
gradiens, so that one cannot claim any definite difference between them
in the size of the occiput, especially as there is a possibility that on ac-
count of crushing the measurements in G. valenciennesi are not quite
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accurate. Neither skull shows the strong temporal ridges of the Bosela-
phinae, though there is a faint trace of a ridge in S. gradiens, which also
has a distinet granulation behind the horn-cores, absent in the Pikermi
species, and less marked in the skull from Nila on account of its defective
preservation. A skull fragment from Pikermi in the British Museum
(Br. Mus. No. M12985) which has been referred to Graecoryz valencien-
nest exhibits the hinder region of the occiput. This agrees with the
corresponding part of the Indian species, at any rate as to the structure
of the occipital and basioccipital; the condyles project to the rear in
about an equal degree.

Although the two Indian skulls cannot in my opinion be separated
generically, it does not seem feasible to regard them as congeneric with
Graecoryx valenciennest, having regard to the differences detailed above.

The characters which were relied on to distinguish Graecoryzx valen-
ciennest from Tragocerus apply equally in the case of Sivaceros. The
cross-section of the horn-core bears no resemblance to that of Tragocerus,
since it shows not the faintest tendency to the triangular outline which is
characteristic of the Boselaphinae. On the other hand the abrupt
diminution of the antero-posterior diameter near the tip of the horn-
core is similar to what is often found in T'ragocerus (see page 781). In the
basicranial region the bulla is shorter than in Tragocerus, and the basi-
occipital is short and rounded and lacks the median furrow which is
generally found in Tragocerus, Tragoportax and Boselaphus. The re-
semblance is closer to the condition that exists in other Middle and
Lower Siwalik genera which are here placed in the Boselaphinae. On
the other hand, the shape and narrowness of the occipital reminds one of
Tragocerus and somewhat less of T'ragoportaz, rather than of other bosela-
phines. In estimating the likelihood that Graecoryz and Sivaceros may
prove to be allied to Tragocerus and the Boselaphinae we should not,
perhaps, lay too great stress on the horn-cores. For example we recog-
nize that Tetraceros, though in most respects a highly specialized bosela-
phine, retains a primitive type of horn-core with an almost circular
cross-section. In the same way we may provisionally regard Graecoryx
and Sivaceros as descended from an early member of the same group,
in which the triangular section of the horn-core and the temporal ridges
had not developed but in which lateral compression had taken place, so
as to produce a symmetric instead of an asymmetric oval in cross-
section. At any rate there is no other group to which a greater affinity
can be traced. '

Strong support to this view comes from a study which Bohlin (1935A)



1937] Pilgrim, Siwaltk Antelopes and Ozen in the American Museum 795

has recently published on T'ragocerus. He has shown, as mentioned above
(page, 781) that the horn-core of Tragocerus only developed the strong
anterior keel as it approached maturity. He considers that the skulls
described under the name of Graecoryx valenciennes: (Gaudry, 1865, p.
288; Pilgrim and Hopwood, 1928, p. 55) are those of immature or female
animals and that their horn-cores represent a young stage of Tragocerus.
Whether the keel of these horn-cores would ever have attained the
strength of that of T'ragocerus amalthea is, I think, open to doubt, but at
any rate Bohlin’s observations supply a very strong argument in favour
of the relationship of Graecoryx, and still more of Sivgceros, to Trago-
cerus. We may therefore regard all three genera as members of an ex-
tremely specialized branch of the Boselaphinae, Sivaceros being the most
primitive of the three and possibly even ancestral to Tragocerus.

Sivaceros gradiens, new species
Figures 30 to 34

HovoryPE.—Amer. Mus. No. 19448, a fragmentary skull, lacking the face and
the dentition.

REFERRED SPECIMENS

Amer. Mus. No. 29861—lower jaw, near Chinji Bungalow.
“ “ ¢ 29910—maxilla, near Chinji Bungalow.

“ “ ¢ 29962—molar, 3 mi. W. Chinji Bungalow.
“ “ ¢« 22975—molars, 3 mi. W. Chinji Bungalow.
«“ « ¢ 29979—molar, 1 mi. S. Nathot.

HorizoNn aND Locavity.—12 miles east of Chinji Bungalow, from the Chinji
stage, Lower Siwaliks.

Diaenosis.—The diagnosis is the same as that for the genus.

DescriprioN.—The entire face is missing, and with it the front half of the base
of both horn-cores and the adjacent portion of the frontals, as well as the dentition.
Except for the front of the base, the right horn-core is perfect throughout most of its
length and the hinder part of the base is still attached to the frontal immediately
above the orbit. The greater portion of the orbital rim has been broken away with
the missing part of the base of the horn-core. The left horn-core is missing except
for the uppermost 65 mm. and a fragment nearer the base. The whole of the left
orbit is also absent. The brain-case is moderately well preserved, and the sutures
are well shown. The basicranium lacks the auditory bulla and the tips of the par-
occipital processes. The zygomatic arches are also broken. The horn-cores are situ-
ated far apart on the wide frontals. They are situated immediately above the orbits
and are moderately tilted backward, the angle between the horn-core and the surface
of the occiput being about 63°. They are almost parallel, diverging at an angle of
only about 13°. They are practically without curvature either backward or laterally.
One peculiar feature is, however, noticeable on the anterior edge. This edge is straight
up to within 65 mm. of the tip, above which it forms a sharp angle and runs back to
a point within 50 mm. of the tip, above which its course is again straight and so tapers
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Fig. 30. Sivaceros gra-
diens, new genus and species.
Type, Amer. Mus. No. 19448.
Partial skull, from twelve miles
east of Chinji Bungalow. Top
view. One-half natural size.
P. p., paroccipital process; s. o.,
supraoccipital.

A.M. 19448

Fig. 31. Sivaceros gra-
diens, new genus and species.
Type, Amer. Mus. No. 19448.
Partial skull, from twelve miles
east of Chinji Bungalow.
Front view. One-half natural
size.
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to the summit, giving the appearance of a small horn set upon the end of a larger one.
This character is a regular feature of the horn-cores of Antilocapra and I have seen
a similar appearance in horn-cores of Tragocerus. Gaudry has figured horn-cores of

ant.

extA. M. 19448

Fig. 32. Sivaceros gradiens, new genus and species. Type, Amer. Mus. No.
19448. Partial skull, from twelve miles east of Chinji Bungalow. Lateral view.
One-half natural size. e. a. m., external auditory meatus; o. c., occipital condyle;
P. ., paroccipital process. Cross-section of right horn-core near base; ant., anterior;
ext., external.

Tragocerus amalthea from Pikermi (1865, Pl. xvvii, fig. 7) which show it. This
structure in Antilocapra is correlated with forked horns and it is not impossible that
such a specialization may have occurred in Sivaceros, Graecoryx and Tragocerus, even
though their lineage is very remote from that of the Antilocaprines. The horn-core



Fig. 33. Siwaceros gradiens, new genus and species. Type, Amer. Mus. No.
19448. Partial skull, from twelve miles east of Chinji Bungalow. Occipital view.
Three-quarters natural size. [. ¢., lambdoid crest; p. p., paroccipital process; s. o.,
supraoccipital.
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is strongly compressed laterally; there is a fairly distinct anterior keel and a faint
posterior one, the axis joining the two keels being but little oblique to the skull axis.
The cross-section is thus an almost regular elongate oval, narrowing very slightly

A.M. 19448

Fig. 34. Sivaceros gradiens, new genus and species. Type, Amer. Mus. No.
19448. Partial skull, from twelve miles east of Chinji Bungalow. Basicranial view.
Natural size. p. p., paroccipital process. :

towards the front. The surface of the horn-cores is ornamented with very fine
reticulate striae. The orbits project moderately prominently beyond the horn base.
There are very slight temporal ridges, much less strong than is usual in Tragocerus
and the Boselaphinae. The fronto-parietal suture forms a curved line with the
convexity in front between the hinder ends of the horn-cores. The surface of the
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frontal in front of and behind this is somewhat roughened, but less so than in many of
the Boselaphinae. There is a roughened eminence on the parietal, about midway
between the frontals and the supraoccipital, and at right angles to the skull axis,
which unites the temporal crests. The brain-case widens out considerably behind the
horns. The supraoccipital occupies a rather long area on the upper surface of the
skull, and also laterally where it can be seen in side view above the upper posterior
corner of the parietal. The occipital is rather high, and narrow above, widening out
somewhat below as in Tragocerus, but unlike the other Lower and Middle Siwalik
Boselaphinae. A flat area occupies the central part of the occipital 29 mm. across,
with a faint median keel widening out into the prominent knob-like summit of the
occipital crest. Slightly depressed areas occupy the lateral portions of the occipital
from which the paroccipital processes proceed. The foramen magnum is larger than
in Tragocerus. The occipital condyles are broad and prominent and project slightly
behind the summit of the occipital crest. The lambdoid crest and the mastoid proc-
ess are less prominent than is usual in the Boselaphinae. The basioccipital is short
and constructed much as in Helicoportax, Pachyportax and Strepsiportax. The
posterior tuberosities are somewhat expanded laterally and the shallow groove be-
tween them is not continued forward to form a furrow as in Tragocerus, Tragoportax
and Boselaphus, but the surface is broadly rounded. The anterior pair of tuberosities
is weak.

Sivaceros sp.
REFERRED SPECIMENS

Amer. Mus. No. 19900—jaw, 11/, mi. N. Hasnot.
“ “ ¢ 19426—jaw, 12 mi. E. Chinji Bungalow.
¢ “ ¢ 19996—maxilla, 3 mi. W. Chinji Bungalow.
“ “ ¢ 20000—molars, 1 mi. S. Nathot.
“ “ ¢ 29941—molars, 3 mi. N. W. Chinji Bungalow.
‘“ ¢« ¢ 29957—palate, near Dhok Pathan.
“ “ « 29868—lower jaw, 13 mi. E. Chinji Bungalow.
“ “ ¢ 29938—teeth, 3 mi. N. W. Chinji Bungalow.

SUBFAMILY GAZELLINAE

GAZELLA BLAINVILLE

BraINVILLE, 1816, Bull. Soc. Philom. Paris, p. 75.
GeNotyYPE.—Capra dorcas Linn., ‘Syst. Nat.,” 10th Ed., I, p. 69.

Gazella lydekkeri, new species
Figures 35 to 41

(?)LYDEKKER, 1886, Gazella sp., Pal. Ind., (10) IV, p. 12, Pl 1v, fig. 6.

HororypE.—Amer. Mus. No. 19663, skull, and conjoined mandible.

ParaTYPES.—A hornless skull, Amer. Mus. No. 19664, and a left mandibular
ramus, Amer. Mus. No. 19665, which probably belong to the same individual and
were excavated from the same quarry as the holotype. The frontlet, Geol. Surv. Ind.
No. 228a, briefly described and figured by Lydekker under the name of Gazella sp.,
came from a quarry at Niki north of the Salt Range and also belongs to the Dhok
Pathan stage of the Middle Siwaliks. It may or may not belong to the same species
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as the holotype of G. lydekkert, but since the only differences observable are its smaller
size and the smaller size of P, (on the assumption that a few mandibles found in a
quarry at Dhok Pathan in the Calcutta collection belong to the frontlet) it seems
hardly feasible to separate it. It is worthy of note that equally small or smaller horn-
cores of a similar type occur in the Chinji stage, which shows that primitive gazelles
were in existence at that period.

REFERRED SPECIMENS

Amer. Mus. No. 19854—jaw fragments, 4 mi. W. Dhok Pathan.
“ « « 29882—]ower jaw, 4 mi. W. Dhok Pathan.
“ “ ¢« 20895—lower jaws, 1/, mi. S. Dhok Pathan.
“ “ ¢ 29956—brain case and horns, /3 mi. S. W. Dhok Pathan.
« “ ¢« 29985—lower jaw, !/, mi. 8. Dhok Pathan.

HorizoN AND Locavriry.—Quarry one-half mile south of Dhok Pathan, from the
Dhok Pathan stage of the Middle Siwaliks.

DiaeNosis.—A Gazella of the size and type of the living G. bennetti, but females
hornless; skull long and slender; face bent down on cranial axis at about 35°; occipi-
tal rather high; horn-cores moderately long, only about 18 mm. apart, subparallel,
slightly curved and tilted back at an angle of about 60° with the occiput, of a broadly
elliptical cross-section, with about thirty fine ribs which die out before reaching the
tip and one deep furrow posteriorly; teeth moderately hypsodont, molars approach-
ing a quadrate shape; premolar series rather long; P, not very progressive, its inner
cusp almost unfused with anterior wing, but fusing earlier with posterior wing.

Dzscriprion.—The holotype is almost perfect. The right orbit lacks a small
part of its front margin, which comprises a portion of the lachrymal. The nasal and
premaxillary region of the face have been somewhat crushed laterally, so that the
tooth rows are much closer together than was the case in life, as may be seen by com-
parison with the female skull (Amer. Mus. No. 19664). The skull belonged to a
mature animal, as all the teeth are worn in some degree, but. the wear of M3 is not
very advanced and the height of its unworn crown can hardly have been much more
than 3 mm. in excess of what it now is (see table on page 855) Its actual height is
12 mm.

The female skull differs in certain small details from the holotype, in addition to
the absence of horns, but in view of the fact that it was found in the same quarry, I
do not think these can be attributed to more than sexual or individual variation.

The skull agrees sufficiently closely with those of Gazella bennetti and subgutiurosa
as to leave no doubt as to its position in the genus Gazella. The hornless skull which
may be referred with a strong degree of probability to the same species as the holo-
type proves that, unlike what is the case in Gazella bennett: and fuscifrons, the females
were hornless. The face is bent down on the cranial axis at an angle of about 35°,
which is somewhat less than in G. bennetts and subgutturosa and about the same as in
G. capricornis Wagner (olim G. brevicornis Wagner) and G. pilgrimi Bohlin (olim G.
gaudryi Schlosser; see Schlosser, 1904, p. 66 and Bohlin, 1935B, p. 103). In size
the skull is rather smaller than is usual in G. subgutturosa and is relatively more
slightly built, with a higher occipital. In these respects it is closer to G. bennetts.
The horn-cores arise immediately above the orbits and stand about 18 mm. apart on
the frontals. They are of a moderate length, though shorter than in the two living
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species with which I have compared it, without keels, and with a broadly elliptical
cross-section. Their surface is covered with about thirty rather fine longitudinal
ribs, which tend to anastomose and die out before reaching the tip of the horn-core.
This is much the same as in G. bennetts, subguiturosa and capricornis. A single deep
furrow exists on the posterior side. They diverge very slightly, rather less than in

ant,

ext

A:M. 19663

Fig. 35. Gazella lydekkert, new species. Type, Amer. Mus. No. 19663. Skull,
from a quarry half a mile south of Dhok Pathan. Lateral view. One-half natural
size. a.b., auditory bulla; e. a. m., external auditory meatus; l. c., lambdoid crest;
l.f.,lachrymal fossa; p. c., postorbital crest; p. p., paroccipital process; o. c., occipital
condyle; v. p. h., vagina processus hyoidei; z. a., zygomatic arch. Cross-section of
left horn-core near base; ant., anterior; ext., external.

G. subgutturosa but to much the same extent as in G. bennetti. They are tilted back-
ward at an angle of about 60° between their lower portion and the occiput, and curve
regularly but slightly as they run back, their tips falling short of the occipital surface
when the occiput is placed in a horizontal position. In both G. bennetti and subguttu-
rosa they are more upright. The face is less deep than in the two living species, the
distance between M3 and the summit of the frontal being 45 mm. as against 63 mm. in
G. subgutturosa and 55 mm. in G. bennetti. The nasals are crushed but are obviously
much narrower and longer than in either of the living species (their length being about
65 mm.). Anethmoidal fissure, similar in size and shape to that of G. benneitts is plainly



Fig. 36. Gazella lydekkeri, new species. Type, Amer. Mus. No. 19663. Skull,
from a quarry half a mile south of Dhok Pathan. Top view. Three-quarters natu-
ral size. f. so., supraorbital foramen; I. f., lachrymal fossa.
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visible on the right side. The supraorbital foramina are lodged in narrow pits, situ-
ated on the anterior base of the horn-cores. They are shorter and less deep than in
Q. subgutturosa. The frontals are depressed between the supraorbital foramina, but

A M 19663

Fig. 37. Qazella lydek-
kert, new species. Type,
Amer. Mus. No. 19663.
Skull, from a quarry half a
mile south of Dhok Pathan.
Front view. Three-quarters
natural size. f. so., supra-
orbital foramen; L. f., lachry-
mal fossa.

their suture forms a low ridge between the horn-cores, which extends back as far as
the fronto-parietal suture. The orbits project laterally about 10 mm. on the outer
side of the horn-cores. Their antero-posterior exceeds their vertical diameter, a differ-
ence which does not seem to be due to crushing. There is a well marked lachrymal



1937] Pilgrim, Siwalik Antelopes and Ozxen in the American Museum 805

fossa, somewhat less deep than in G. subguiturosa, but extending over as wide an area.
The upper profile of the occiput is slightly convex, the curve continuing regularly over
the frontals, the parietals and the supraoccipital. The general structure of the occi-
pital is like that of G. bennetts, but relatively higher and narrower than in G. subgut-
turosa. Its surface is almost at right angles to the upper surface of the occiput and is
not hollowed in the vertical plane. There is a prominent median occipital crest, termi-
nating above in a knob-like swelling with flattened depressions on either side of it.
The occipital condyles project but little to the rear of this swelling. The lambdoid

A M 19663

Fig. 38. Gazella lydekkert,
new species. Type, Amer. Mus.
No. 19663. Skull, from a
quarry half a'mile south of Dhok
Pathan. Occipital view. Three-
fourths natural size. a.b., audi-
tory bulla; p. p., paroccipital
process; o. c., occipital condyle;
s. 0., supraoccipital.

crest is feebly developed. The mastoid process is no stronger than in G. bennetti
and subgutturosa. The paroccipital processes are broken off but seem to be similar
in size and outline to those of the two living species. The surface of the basioccipital
is rather different from that of G. bennetti, and still more from that of G. subgutturosa.
Whereas in the latter it is almost flat, with a pair of sharp-edged, transversely ridged
posterior tuberosities running forward into a low narrow median crest, and with



Fig. 39. Gazella lydekkers, new species. Type, Amer. Mus. No. 19663. Skull,
from a quarry half a mile south of Dhok Pathan. Ventral view. Three-quarters
natural size. a.b., auditory bulla; e. a. m., external auditory meatus; m. r., mandibu-
lar ramus; m. s., mandibular symphysis; p. m., mastoid process; p. p., paroccipital
process; v. p. h., vagina processus hyoidei.
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feebly developed anterior tuberosities, in G. lydekker: the posterior tuberosities form
rounded obtuse knobs, each of which runs forward into a narrow rounded ridge, there
being a deep median furrow between these ridges. The anterior tuberosities are fairly
prominent. On a smaller scale the structure resembles that of Boselaphus. In the
female skull (Amer. Mus. No. 19664) the ridges of the basioccipital are narrower and
sharper. The auditory bulla is smaller in every dimension than in G. benneiti and

AM19663

Fig. 40. Gazella lydekkeri, new species. Type, Amer. Mus. No. 19663. Right
mandibular ramus, disassociated from the skull. Crown and outer views of lower
cheek dentition. Natural size.

AM.I9663

Fig. 41. Gazella lydekkeri, new species. Type, Amer. Mus. No. 19663. Right
mandibular ramus, disassociated from the skull. Inner view of lower cheek denti-
tion. Natural size.

subgutturosa, and in particular much less inflated. The small process at the forward
end of the bulla in G. subgutturosa is here represented by a very much larger pro-
jection which is connected with the vagina processus hyoidei at the antero-external
end of the bulla; this does not seem to be the case in G. subgutturosa. The bullae are
much closer together than in G. subgutturosa, being only 16 mm. apart against 22 mm.
in the living species.

Upper DENTITION.—The antero-posterior is decidedly greater than the trans-
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verse diameter in the case of the last two upper molars, but M! is more nearly quad-
rate. Compared to living species they are much more brachyodont. Thus the re-
spective height of crown in molars of G. subgutturosa and of G. lydekkeri which have
approximately the same amount of wear is 25 and 14. The lower molars appear to
have slightly higher crowns than the upper ones. The height of M3 is about equal to
the antero-posterior diameter of the crown. On the outer side of the molars the an-
terior and median folds are of about equal strength and rather prominent; the pos-
terior fold is weak. The median rib of the anterior fold is strongly developed; that
of the posterior lobe is weaker, but both are visible to the base of the crown. Median
basal pillars are not visible on the inner side of any of the molars. Small spurs of
enamel project into the crescentic cavities in each lobe. In the centrum of M! a
small transversely elliptical enamel island has been formed. The last two molars are
not sufficiently advanced in wear to show this.

The relative length of the premolar series much exceeds what is the case in living
species like Gazella bennetti and subgutturosa. Of the upper premolars P2 is the longest
and P* the shortest. The premolars are all very broad; in the case of P4 the trans-
verse exceeds the antero-posterior diameter. The premolars show on their outer side
a strong but narrow anterior fold, an equally strong but broader median fold, and a
much weaker posterior fold. The furrow between these last two folds diminishes in
intensity from P2 to P4,

ManpiBLE AND LowER DENTITION.—The anterior pair of mental foramina are
situated rather far forward, being only from 10 mm. to 12 mm. behind the canines
as against 17 mm. in G. subgutturosa. The same condition as in G. lydekker: seems to
obtain in the fossil gazelles from Pikermi and Samos. I cannot see the posterior men-
tal foramen which should be situated beneath P,. The inner walls of all the molars
have well marked broad ribs in each lobe. Both these and the corresponding furrows
extend to the base of the crown. At the anterior end, both on the inner as well as on
the outer side, each molar has a strong fold, more prominent on the outer than on the
inner side. At the posterior end there is only a weak fold on the inner side and none
at all on the outer side. Median basal pillars are present in all the molars, diminishing
in strength from M; to M;, that in M; being extremely small. M; has an extremely
long and narrow third lobe, which has strong anterior and posterior folds on the inner
side enclosing a deep furrow. P, has a slightly elongate inner cusp which is connected
from an early stage of wear with the principal outer cusp. There are two wings in
front of the inner cusp and two wings behind it, of which the foremost and the rear-
most form respectively the front and hind walls of the tooth. The inner cusp re-
mains unfused with the anterior wing for a considerable way towards the base;
on the other hand the fusion with the posterior wing occurs much earlier. Situated
one-third of the length of the tooth from the hinder end on the outer side is a deep
narrow furrow. P;is precisely similar in structure to P;. P, is a long tooth with two
roots. It is longer and more complicated than is usual in most species of Gazella.
Remnants of the same five wings are present on the inner side which we find in the two
sucdeeding molars, but they project much less and are less independent of the main
body of the tooth. The inner cusp is closely united to the principal cusp and has little
antero-posterior expansion. The anterior fold is almost entirely obliterated, so that
in effect there is only a single wing anterior to the inner cusp, which merely shows a
faint furrow on the inner side, as indicating a potential division into two distinct
wings. The furrow on the external side is very slight.
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ComparisoNs.—The differences of Gazella lydekkeri from G. bennetty
and G. subgutturosa, the two living species which lend themselves most
readily to comparison with it, are for the most part stated in the course
of the description of the holotype. Except only for the absence of horns
in the female, G. lydekker: is much more like the former of these two
species, both in respect to its longer and more slender skull, the higher
occipital and the shape and direction of its horn-cores. The main dis-
tinctions concern changes which one would expect to oceur in the course
of the evolution of a gazelle from the Pontian period up to the present
day, such as acquisition of horns in the female sex, lengthening of the
horn-cores, greater bending down of the facial on the cranial axis,
shortening of the nasals, increase in hypsodonty, reduction of the pre-
molar series and enlargement of the bullae. In fact it is not difficult to
regard G. lydekker: as ancestral to the living G. bennetts.

G. capricornis (= G. brevicornis Wagner), the best known of the
European Pontian species, differs in many ways from G. lydekker:.
Though its skull is somewhat larger and more robust than the holotype
of the latter, especially in regard to the width at the orbits, yet the
dental series is actually shorter. The teeth are more brachyodont.
The folds and ribs on the external side of the upper molars and on the
inner side of the lower molars, though strong are finer and sharper than
in G. lydekkeri. The premolars are broader and somewhat less reduced.
In P, there is less tendency towards the backward growth of the inner
cusp, so that fusion with the posterior wings occurs much nearer the
base of the crown. The horn-cores are almost circular in cross-section,
more divergent and somewhat more curved. The basioccipital is broader,
shorter and much flatter. Whereas in G. lydekker: the posterior tuberosi-
ties are but little expanded transversely and have a deep groove between
them which continues up to the anterior tuberosities, in G. capricornis
the posterior tuberosities are extremely flat, laterally expanded ridges,
which are hardly more prominent than the space between them, while
the anterior tuberosities, though as strong as in G. lydekkeri, are not, as
in that species, connected with the posterior tuberosities by prominent
ridges.

G. pilgrimi Bohlin (formerly known as G. gaudry: Schlosser, 1904, p.
66) from Samos is rather incompletely known. If a skull in New York
(Amer. Mus. No. 20570) from Samos is correctly referred to G. pilgrims,
then the length of the nasals is in excess of what obtains in G. lydekkers,
although the width at the orbitsisless. The horn-cores are farther apart.
smaller, rather more compressed laterally, almost straight and with but
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a trifling divergence. The longitudinal ribs are fewer in number and
stronger and persist to the tip of the horn-core. The dentition is not
unlike that of G. lydekkeri in regard to the length of the individual molars
and premolars and their degree of hypsodonty. The folds and ribs on
the external walls of the upper molars are little weaker than in the Indian
species, but those of the upper premolars are less prominent and
the internal surface of the lower molars is almost flat. The posterior
valley in P, is more blocked than in G. lydekker:.

G. deperdila, perhaps only a variety of G. capricornis, has narrower
and more curved horn-cores. G. mytiliniz Pilgrim has a slender skull
but is a much larger species than G. lydekker: with more narrowly ellipti-
cal, almost parallel, and little curved horn-cores. The horn-cores of G.
schlosseri Pavlow are more slender and upright and the ribs extend to
the tip. G. longicornis Andree has exceptionally long horn-cores which
diverge more than in G. lydekkeri and have a more narrowly elliptical
cross-section and stronger ribs. In Gazella n. sp. Andree (1926, p. 168)
the horn-cores are more divergent and their tips are turned inward.
Gazella n. sp. Andree (1926, p. 169) resembles G. pilgrims but the horn-
cores are more obliquely set and lie more behind the orbit than in other
species of Gazella. @. rodler: Pilgrim and Hopwood has spirally twisted
horns. G@. anglica Newton and G. daviesis Hinton are smaller species
with much more compressed horn-cores than in G. lydekker:.

Several well-defined species of Gazella seem to have existed in the
Pontian of China. Bohlin (1935B, pp. 75-106'), who has recently studied
the Pontian Gazelles of that country, considers as valid species of
Gazella the following species founded by Schlosser (1903): G. gaudry:
(described and figured by Schlosser under the name of Protetraceros
gaudry:, p. 136), G. dorcadoides and @. altidens. He has removed
Gazella palaeosinensis Schlosser to the genus Tragoreas (?). Of the species
of Gazella founded by Teilhard and Young (1931, pp. 35-40) Bohlin has
referred some skulls and dentitions to G. paotehensis but does not mention
G. blacki. In all the Chinese species the skull seems to be less slender
than in G. lydekkers although the width at the orbits is as great. The
horn-cores seem to be in general agreement with those of the Indian
species. The nasals are probably somewhat shorter. @G. gaudry: differs
little from G. capricornis with regard to the brachyodonty of the molars
and the nature of the folds and ribs on the external side of the upper
molars, so that G. lydekker: is more hypsodont and has coarser and

1 Unfortunately the publication of this work is too far advanced to permit me to make the
fullest use of Bohlin's detailed account of the Pontian Bovidae of China, but so far as possible his
main conclusions are incorporated here.
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broader folds and ribs. In G. dorcadoides and G. altidens the teeth are
still more hgrpsodont than in G. lydekkeri. In G. dorcadoides the hinder
lobe of the upper molars has a concave external wall, while the lower
molars have an almost flat inner surface. Perhaps G. paohetensis is
on the whole nearer to G. lydekker? in regard to the height of the teeth
and the length of the face and nasals, but shows itself to be more pro-
gressive both as regards the reduction in length of P? and P;. Teilhard
and Young also state that the inner cusp of P, is completely fused with
the posterior wing which is by no means the case in G. lydekkeri. The
same progressive type of Py occurs in G. blacki, but the teeth are ex-
tremely hypsodont. Inmost of the Chinese species the occipital condyles
are almost in the same plane as the occipital and the angle between the
occipital and parietal surfaces is obtuse as in most living species of
Gazella but not in G. bennettr. G. lydekker: differs from the fossil species
of China in both these characters and agrees with G. capricornis. On the
other hand the narrow and concave basioccipital of G. lydekker: seems to
resemble that of the Chinese species, at any rate G. gaudryt, rather than
that of G. capricornis. @. lydekkers, in fact, differs from each one of the
Pontian species either in few or many characters and undoubtedly repre-
sents a distinet type. @. sinensts Teilhard and Piveteau (1930, p. 64)
from the upper Pliocene of Nihowan in China has much more massive
frontals and horn-cores and a much smaller skull length, while the face
is more bent down on the cranial axis and P, is more progressive. Ap-
parently it is allied to the Procapra Gazelline type.

The various species of Gazella described by Pomel (1895) from the
Pleistocene of Algeria seem to be allied to G. dorcas, G. cuvier: and G.
rufifrons and so differ from G. lydekkeri by the greater compression of
their horn-cores. In any case they are distinguished by their greater
degree of hypsodonty.

R Gazella sp.

298w

REFERRED SPECIMENS
Amer. Mus. No. 19549—teeth and bones, near Hasnot.
K “ ¢ 19854—jaws, 4 mi. W. Dhok Pathan.
v “ « 209845—cranium, !/, mi. S. Dhok Pathan.
PR ¢« .« 20865—horn-cores, 1 mi. W. Chinji Bungalow.
« “ ¢ 29908—maxilla, 4 mi. W. Chinji Bungalow.
ST “ ¢ 29963—horn-cores and lower jaw, 1/, mi. S. Dhok Pathan.
“ ¢« ¢ 20971—horn-cores, 2 mi. W. Chinji Bungalow.
“ “ ¢ 29976—horn-core, !/, mi. N. Chinji Bungalow.
“ ¢« 29978—horn-core, 1!/, mi. W. Chinji Bungalow.
“ ¢« ¢« 29880—upper and lower jaws, 11/, mi. N. E. Hasnot.
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ANTILOPE PaLrLas

PaLLas, 1776, ‘Miscellanea Zoologica,” pp. 1-15, tab. I, IV, fig. 3.
GeNotyYPE.—Capra cervicapra Linn., 1758, ‘Syst. Nat.,” 10th Ed., I, p. 69.

Antilope subtorta, new species
Figures 42 to 44

HororypE.—Amer. Mus. No. 19989, a fragment of a horn-core.

ParaTryPEs.—Amer. Mus. No. 19985, a specimen of M; from near Tatrot, prob-
ably belonging to the Tatrot stage of the Upper Siwaliks. Amer. Mus. No. 19990,
a specimen of M, from the upper variegated beds below the boulder conglomerate,
six miles east of Chandigarh, Siwalik-Hills, from the Pinjor Stage of the Upper
Siwaliks.

Horizon aNDp LocariTy.—Near Siswan, Siwalik Hills, from the Upper Siwaliks
(?) Pinjor Stage.

DiaaNosis.—An Antilope which may have been approximately equal in size to
Antilope cervicapra; horn-cores much less twisted, the torsion being in the ratio of
about one-third of a revolution as against a whole revolution in A. cervicapra; prac-
tically without any trace of a keel. On the assumption that the paratype teeth
belong to this species, the lower molars are broader and less hypsodont than in A.
cervicapra, and have median basal pillars, abent in A. cervicapra.

DEescriprioNn.—The resemblance of the holotype to the horn-core of the Indian
species Antilope cervicapra in respect to its method of torsion, its circular cross-
section, the practical absence of keels and the character of the surface, renders it
highly probable that it should be referred to the same genus. The most important dis-
tinction of the horn-core from that of the living species is the smaller degree of torsion.
A comparison with a specimen of Antilope cervicapra, in which the horn-core has the
same basal diameter and is mature, shows that for the same length as that of the fossil
fragment the diameter is the same as that of the fossil in every part, but while in that
length the recent horn-core has made a complete revolution, the fossil horn-core has
only made about one-third of a revolution. A keel is sometimes distinguishable on
the antero-internal side of the horn-core of Antilope cervicapra, but in the fossil, there
is no trace of one on the surface and only a faint indication of one in the cross-section.
On the outside of the horn-core in the holotype a prominent groove is present. This
dies away near the top of the fragment. The remainder of the surface is adorned
with a series of small pittings or reticulate and anastomosing striae, which pre-
cisely resembles the ornamentation of the living Antilope cervicapra. The concave
parts of the horn-core in the living species are almost smooth. A difference between
the concave and convex parts of the fossil is also noticeable but is less marked than in
the living species.

It is unknown how far from the base the horn-core was fractured,
so that in size this species may have equalled the largest individuals of
A. cervicapra.

Additional evidence as to the probable existence of the genus in India
in the Middle and Upper Pliocene is afforded by two lower molars, one
of which is almost certainly from the same horizon as the horn-core,
Pinjor Stage. The other is likely to have been somewhat earlier, Tatrot
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Stage. These teeth by their narrowness and height as compared with
contemporary species of antelope agree most nearly with those of
Antilope cervicapra, and the enamel is equally smooth. They possess a
strong fold anteriorly both on the inner and outer side, which is charac-
teristic of the living species.

A M. 19989

ZExt.

Fig. 42. Antilope sublorta, new species. Type, Amer. Mus. No. 19989. Frag-
ment of horn-core, from near Siswan, Siwalik Hills. Lateral view and cross-section.
Natural size. Ant., anterior; ext., external.
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" In the Pinjor as well as in the Tatrot specimen, the lower molars are
somewhat broader than in Antilope cervicapra, but in the latter particu-
larly so. In both there are median basal pillars in the external valleys.
These are absent in the living form. The teeth in both the fossil speci-

AM.19990

Fig. 43 Fig. 44

Fig. 43. Antilope subtoria, new species. Amer. Mus. No. 19990. Referred
M,, from the upper variegated beds below the Boulder conglomerate, six miles east of
Chandigarh, Siwalik Hills. Crown, outer and inner views. Natural size.

Fig. 44. Antilope subltorta, new species. Amer. Mus. No. 19985. Referred
M;, from near Tatrot. Inner, crown and outer views. Natural size.

mens are somewhat advanced in wear, so that the height as given in the
table of measurements is less than would be the case in unworn teeth.
It is, however, apparent that the recent teeth are considerably more hyp-
sodont than the fossil ones.

The broader teeth of the Tatrot M; combined with its occurrence in
an earlier deposit suggests that it may belong to a different species from
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the other two specimens. In any case the smaller degree of torsion and
hypsodonty as compared with A. cervicapra obviously point to all three
fossil specimens being in an earlier stage of evolution.

Measurements of Antilope subtorta, new species

Holotype: horn-core Amer. Mus. No. 19989.
Length of fragment measured along convex curve on antero-internal

SIde. . 160 mm
Diameter of fragment at bottomend............................ 31 mm
Referred M;, Amer. Mus. No. 19985.
Antero-posterior diameter.............. ... ... ... 24.5 mm.
Transverse diameter. ...................oiiiiiiiiinnnnieann.. 11.5 mm.
Height of crown.......... ..o i 26 mm.
Referred M,;, Amer. Mus. No. 19990.
Antero-posterior diameter................... .. ... . i, 16 mm.
Transverse diameter. ........... ... ...ttt 9.5 mm.
Height of crown....... ... ... .. . 22.5 mm.

SUBFAMILY BOVINAE
LEPTOBOS RUTIMEYER

RUTIMEYER, 1878, Abh. Schweiz. Paliont. Ges., V, p. 157.

GeNoTrYPE.—Leptobos falconeri Riitimeyer, 1878, Abh. Schweiz. Paliont. Ges.,
V, p. 157.

Diagnosis.—Bovinae with low, relatively narrow skull and long, slender limbs;
females hornless; face but little bent down on cranial axis; parietals reduced, but
taking a considerable part in the roof of the brain-case; temporal crests very promi-
nent and overhanging the temporal fossa; hinder ends of temporal fossae approxi-
mating to one another, curving inward, narrowed and opening on to the supraoccipital
only; supraoccipital more or less deflected out of the plane of the parietal towards
that of the occipital; horn-cores long and slender, subeylindrical, widely spaced,
not far behind the orbits, situated far below the occipital plane, considerably tilted
backward, divergence variable; large ethmoidal vacuity; molar teeth rather elongate.

Leptobos falconeri Riitimeyer
Figures 45 and 46

RUTIMEYER, 1878, Abh. Schweiz. Paldont. Ges., V, p. 157, Pl 1, figs. 7, 8; Pl
v, figs. 3, 4, 5, 6; PL vi, fig. 9.

CotypEs.—Brit. Mus. Nos. 40887, a skull; 39567, a cranium.

REFERRED SPECIMEN.—Amer. Mus. No. 19816, a skull.

Horizon anp Locarity.—Upper Siwaliks of the Siwalik Hills.

DiaeNosis.—A Leptobos with horns diverging at about 65° to 80° but little
curved; relatively broad frontals; supraorbital pits opposite the orbits; parietals
about one-quarter the length of the frontals; supraoccipital much deflected towards the
plane of the occipital; hinder extremities of temporal fossae very pointed and close
together.

DiscussioNn.—The skull here figured (Amer. Mus. No. 19816) was

collected by Dr. Barnum Brown two miles west of Chandigarh, Siwalik
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Hills below the Boulder conglomerate. It is moderately well preserved
and lacks only the upper portions of the horn-cores, the left orbit and
the front of the muzzle. These have been restored with a reasonable ap-
proach to accuracy. This is a larger skull than the one in the British
Museum (Br. Mus. No. 40887) figured by Riitimeyer, but differs from
it in no essential respect. More of the horn-cores are preserved than in

Fig. 46. Leptobos falconeri Rittimeyer. Amer. Mus. No. 19816. Skull, par-
tially restored, from two miles west of Chandigarh, Siwalik Hills, below the Boulder
conglomerate. Lateral view. One-sixth natural size.

any previously known specimen, which circumstance affords us a better
idea of their structure. They are coarsely ribbed, circular in cross-sec-
tion with a faint trace of an antero-internal and a postero-external keel.
They curve outward and backward considerably, the backward curvature
diminishing in the upper half, with a very slight indication of a spiral
which is counter-clockwise in the right horn-core. The measurements of
this skull are tabulated on page 818.
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Measurements of American Museum Bovine Skulls from the Upper

Siwaliks
Leptobos Hemibos  Bubalus
falconeri acuticornis platyceros
A. M. No. A. M. No. A. M. No.
19816 19963 19872
Width of skull at mastoid 217 app. 190 269
Width of skull at orbits 227 app.200 = 265
Width of skull at constriction above orbits 213 app. 185 240
Width of skull between temporal fossae 124 app. 132 143
Distance from occipital crest to highest point of
frontals 127 app. 97 113
Distance from highest point of frontal to apex of
nasals app. 117 app. 118 242
Distance from apex of nasals to end of premaxilla
(estimated) app. 240 app. 250
Length of temporal fossa 134 app. 200 190
Interval between supraorbital foramina 92 app. 95 141
Length of horn-core measured from pedicle along :
convex curve (estimated) 590 400 880
Antero-posterior diameter of horn-core at base 77 55 98
Lateral diameter of horn-core at base 85 75 146
Interval between orbit and base of horn-core 100 64 50

HEMIBOS RUTIMEYER EX FALCONER MS.

FALCONER, quoted by Riitimeyer, 1866, Verhandl. Naturf. Ges. Basel, IV, Heft 2,
p- 330.

GEeNorYPE.—Hemibos triqueiricornis Riitimeyer, ex Falconer MS., 1866,
Verhandl. Naturf. Ges. Basel, IV, Heft 2, p. 330.

DiagNosis.—Bovinae with relatively broad skull; face bent down on cranial
axis at an angle of about 55°; frontals.arched longitudinally, flat or concave between
the horn-cores; parietals but little reduced, about half the length of the frontals,
taking a considerable part in the roof of the brain-case; temporal crests weakened;
temporal fossae opening widely on to the parietal and supraoceipital surface; horn-
cores large, triangular in cross-section, inner keel prominent, relatively close to one
another, situated below the occipital plane, moderately divergent, considerably tilted
backward; no ethmoidal vacuity.

Hemibos acuticornis (Falconer and Cautley)
Figure 47

Amphibos acuticornis RUTIMEYER, 1866, Verhandl. Naturf. Ges. Basel, IV, Heft
2, p. 331, nomen nudum.

Bos(Amphibos) acuticornis FALCONER AND CAUTLEY, 1868, Palaeont. Mem., I,
pp. 23, 280, 547, 554; RUTIMEYER, 1878, Abh. Schweiz. Paldont. Ges., V, p. 147
Pl 1, figs. 1-7.

Hemibos acuticornis LYDEKKER, 1880, Pal. Ind., (10) I, p. 176.

CotypEs.—Brit. Mus. Nos. 39560, a cranium; 39564, a cranium.



AM. 19963

47a

AM.19963

47b

Fig. 47. Hemibos acuticornis Falconer and Cautley. Amer. Mus. No. 19963,
Partial skull, from three miles west of Chandigarh, Siwalik Hills, below the Boulder
conglomerate. a. Front view; b. Lateral view; c. Dorsal view (page 820); d. Ven-
tral view (page 821). One-sixth natural size.

819
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REFERRED SPECIMENS.—Amer. Mus. No. 19963, a skull.

Horizon AND LocariTy.—From the Upper Siwaliks of the Siwalik Hills.

DiagNosis.—A Hemzibos with horn-cores slightly curved, with an almost equi-
laterally triangular cross-section, less expanded internally than in H. triquetricornis,
so that the diameter between the inner keel and the center of the outer face does not
much exceed that between the antero-internal and the postero-external keels; horn
cores diverging at about a right angle, less tilted backward than in H. triquetricornis;
supraorbital pits situated farther from the margin of the skull than in H. triqueiri-
cornis; orbits funnel-shaped, with thin walls, not projecting far beyond the profile of
the face.

DiscussioN.—The skull (Amer. Mus. 19963) here figured was col-
lected three miles west of Chandigarh, Siwalik Hills, below the Boulder
conglomerate. It is poorly preserved and considerably crushed, and the
measurements given in the table on page 818 are only approximate. It
is an aged male skull, and exceeds in size any specimen of the species
hitherto known. The horn-cores are straight and diverge somewhat
more than usual. Their cross-section is subtriangular, with well marked
antero-internal and postero-external keels. The small width at the
mastoid is typical of the species, but the shortening of the parietal
region as compared with some other skulls of Hemibos acuticornis,
conforms with Riitimeyer’s opinion that this feature is a character of
age in the male sex, and causes such individuals as show it to approach
the appearance of Hemibos triquetricornis.

BUBALUS H. SmitH EX FRISCH nom. non bin.

FriscH, 1775, ‘Das Natur-System vierfiiss Thiere,” Tabellen, 2.

H. SmrrH, 1827, in Griffith’s ‘Animal Kingdom,’ V, p. 371.

GENOTYPE.—Bos bubalis Linnaeus, ‘Syst. Nat.,” 10th Ed., p. 72, 1757.

DiagNosis.—Bovinae with broad skull; face much bent down on cranial axis;
frontals considerably arched longitudinally, rather elongate; parietals much reduced
from one-third to one-quarter the length of the frontals, but still taking a distinct
part in the roof of the brain-case; horn-cores large, triangular and compressed in
cross section, much expanded internally and inner keel very prominent, so that the
" diameter between the inner keel and the center of the outer face is at least twice as

great as that between the antero-internal and the postero-external keels, horn-cores

. situated below the occipital plane, very divergent and tilted backward. :

\

Bubalus cf. platyceros Lydekker
Figures 48 to 50

LYDEKKER, 1878, Pal. Ind., (10) I, p. 127, Pl. xvii.

Type.—Geol. Surv. India, No. B237, a skull.

REFERRED SPECIMENS.—Amer. Mus. No. 19872, a skull.

Horizon aND LocaLiry.—Upper Siwaliks of the Siwalik Hills.

Diagnosis.—A Bubalus of large size with frontals flat or slightly swollen between
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the horn-cores; parietals less reduced and farther out of the plane of the occipital
than in most other species; horn-cores moderately spaced, widely divergent, but
curving gradually inward towards the tips. ’

Discusston.—The skull (Amer. Mus. No. 19872) figured on p. 823—4
was collected half a mile west of Siswan, Siwalik Hills, from the top of
the Boulder conglomerate, being the highest fossil found by Dr. Barnum
Brown. Another skull (Amer. Mus. No. 19782) of the same species
came from the upper clays below the Boulder conglomerate, three
miles northeast of Mirzapur, Siwalik Hills.

This skull is much larger than the holotype (Geol. Surv. Ind. No.
B237) or than Br. Mus. No. 16431, the type of Bubalus sivalensis Riiti-
meyer which is a synonym of B. platyceros Lydekker. Both by its size
as well as certain other details of structure it differs from the other two,
and thereby makes a very decided approach to Bubalus palaeindicus
as well as to the living Arni, Bubalus bubalts. These differences are:
(1) the curve made by the horn-cores and the frontals is much more
open so that the tips of the horn-cores do not rise so far above the fore-
head; (2) the frontal area between the horn-cores is slightly more
swollen than in the holotype of B. platyceros. Thus it forms almost a
connecting link between the typical B. platyceros and B. palaeindicus.

ANTELOPINE TEETH OF THE MIDDLE SIWALIKS

The attribution of the Bovid teeth found in the Siwalik series of
India to the various genera is attended with considerable uncertainty
because of the general lack of association between the skulls and upper
dentitions as well as mandibles. This uncertainty is much greater in
the case of the Lower than of the Middle Siwaliks. In both, however,
it will be as well to devote a special section to the consideration of
the teeth only, and to deal first with those of the Middle Siwaliks, about
the identification of which there is less doubt. To some extent this may
help us to identify the Lower Siwalik dentitions, when we come to deal
with them in turn. 3

Teeth Referred to Pachyportax
Figure 51 :

It has alreadybeen stated (page 768) that one of the twolargest Middle
Siwalik skulls known, that of Pachyportax latidens var. dhokpathanensis
was found at Nila in a much decayed condition, but with two of the mo-
lars either in contact or almost so with the remnants of the palate. These
teeth are identical in size and structure with those in the maxilla de-
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scribed and figured by Lydekker (1884, p. 111, Pl xum, figs. 12, 13)

under the name of Oreas (?) latidens. Lydekker identified this with an

upper molar similar in structure but larger, which he had previously
described as Cervus latidens (Lydekker, 1876, p. 65, Pl. v, figs. 7, 10).

To the second large Middle Siwalik skull, that of Selenoportaz vexillarius,

can be attributed with little hesitation numerous dentitions which are
identical in structure with, but smaller than, those described and figured

by Lydekker (1884, p. 114, Pl. xi11, figs. 1-4, 7, 8, 11) under the name

of Boselaphus sp. The mandible of Lydekker’s figure 5 and the upper
and lower molars figured on page 828 and probably belonging to one

individual may be taken as typical of these. As has been explained

above (page 740), no other teeth so far found in the Middle Siwaliks are

large enough for the skull in question.

From Lydekker’s failure to institute any comparisons between the
two types of dentition mentioned above, merely contenting himself
with observing that ‘““the teeth of Boselaphus are of a different type from
those of ‘Oreas’ (?) latidens,” one would not gather that there was any
similarity between them. It is, however, often difficult to distinguish
the worn upper molars of Pachyportax from similarly worn upper molars
of Selenoportar. The resemblances of both to bovine teeth, especially
to those of Hemibos and Leptobos, as shown by their hypsodonty, by the
large size of the median basal pillar, by the strongly convex even rib-
like internal surface of the external lobes (paracone and metacone)
which produces in wear a deep U-shaped enamel island, and the quadrate
outline of the crown, are shared but in much less pronounced degree by
Boselaphus, but not by Taurotragus or the Tragelaphinae. Pachyportax
even possesses the bovine feature of cement. I have not noticed this on
teeth of Selenoportaz, but it so generally disappears from weathered teeth
that failure to find it does not necessarily prove its absence in reality.
The rugosity of the enamel equally is often unnoticeable on weathered
specimens, but I have reason to believe that the enamel on the teeth of
Pachyportaxr was somewhat less rugose than on those of Selenoportaz.
At the base of the crown, the upper molars of Pachyportazx are often but
not invariably somewhat broader than those of Selenoportaz. The main
differences between the upper molars of the two genera are: (1) those of
Pachyportaz are less hypsodont, as may be realized by the table on page
851, and are also less hypsodont than in the case of Boselaphus; (2) in
the case of Pachyportax the antero-posterior diameter increases but little
from the base to the summit of the crown, whereas the rapid increase of
this dimension, particularly near the summit, is one of the most striking
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features of Selenoportaz, more so even than in Boselaphus; (3) although
the bending over of the summit of the external lobes towards the inside is:
often observable in both genera, as in Boselaphus, yet it is less pronounced,
in Pachyportaz; (4) the external folds and ribs of both molars and-
premolars, and particularly the median fold of the molars, are decidedly
stronger and broader in Selenoportax and reach to the base of the crown.
In Pachyportax the weakness of the posterior fold and of the median rib
of the posterior lobe and their absence near the base give the lower
quarter of the posterior lobe a flattened appearance which is very

AM29964

Fig. 51. (?)Pachyportax latidens (Lydekker), var.
dhokpathanensis, new variety. Amer. Mus. No. 29964.
One of two referred isolated upper molars, in an early
stage of wear, from two miles northeast of Hasnot.
Crown and inner views. Natural size.

characteristic. The strength of the median basal pillar in Pachyportaz
is intermediate between that of Selenoportax lydekker: and S. vexillarius.
Both genera show variable spurs projecting into the central cavity. )

Beyond the features already mentioned, the more elongate crown of -
the upper molars of Taurotragus, the weakness of the external folds and
ribs, the absence of a median basal pillar and the smooth enamel give
the teeth of that genus an altogether different appearance from those of
Pachyportaz.

Mandibles referable to Pachyportax latidens are less common;
they are generally larger and come from the neighborhood of Hasnot.
I have seen no immature specimen, nor one containing P,, Amongst
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these is the Calcutta ramus (Geol. Surv. Ind. No. B268) said to be
associated with a fore limb (page 859). The molars differ from the ones
described below as Selenoportax by their smaller degree of hypsodonty,
flatter median ribs and by the weaker and more parallel folds internally.

Teeth Referred to Selenoportax
Figures 52 to 59

‘As usual, the identification of the mandibles presents more difficulty
than that of the upper dentition. The immature ramus (Amer. Mus.

Fig. 52. Selenoportax vexillarius, new genus and species. Amer. Mus. No.
19844. Associated upper and lower molars, from three miles east of Dhok Pathan.
Outer and crown views of upper molar. Crown and inner views of lower molars.
Natural size.

No. 19514) from one mile west of Hasnot, figure 54, may be referred with
some degree of confidence to Selenoportax vexillarius, on account of the
hypsodonty of the molars, the pronounced neck and the increased an-
tero-posterior diameter.near the summit of the crown, and the strong
internal folds and ribs. The embryo P, in this ramus has a primitive
structure, with a long open valley separating the two short anterior
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wings from the inner cusp. The inner cusp slopes considerably backward
and near the base of the crown is united with the foremost of the two
rather long posterior wings. Calcutta specimens from Hasnot, which
are of the size of Selenoportax lydekkeri, show a similar structure of P,.
P; in these rami is similar, but the union of the inner cusp with the pos-
terior wings takes place rather earlier. Their greater length—as com-
pared with those of Boselaphus—is noteworthy, but in both P, has a
comparatively simple structure unlike the Tragelaphinae. An isolated
P, rather advanced in wear (Amer. Mus. No. 29946; Fig. 56), from four

Fig. 53. (?)Selenoportaz vezillarius, new genus and species. Amer. Mus. No.
29912. A referred P3, from four miles west of Dhok Pathan. Outer and crown
views. Natural size.

miles northeast of Chinji Bungalow, by its size and horizon is likely to
belong to Selenoportax vezillarius. The backward growth of the inner
cusp in this is very remarkable, but the union with the posterior wing does
not occur until near the base of the crown.
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Fig. 54. Selenoportax vexillarius, new genus and species. Amer. Mus. No.
19514. Left mandibular ramus of a young individual with M;-; and P, in embryo,
from one mile west of Hasnot. Outer, crown and inner views. Natural size.

A M 19732

Fig. 55. Selenoportac lydekkeri (Pilgrim). Amer. Mus. No. 19732. Right
ramus of a young individual, with MM;-, from half a mile southeast of Hasnot. In-
ner view. Natural size. ' '
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Fig. 56 Fig. 57

Fig. 56. (?)Selenoportax vexillarius, new genus and species. Amer. Mus. No.
29946; A referred P,, from four miles northeast of Chinji Bungalow. Crown and
inner views. Natural size.

Fig. 57. Selenoportax lydekkeri (Pilgrim). Amer. Mus. No. 19957. A referred
M,, from two miles west of Hasnot. Crown and inner views. Natural size.

A. M. 1998l AM 19908
Fig. 58 Fig. 59
Fig. 58. Selenoportax lydekkeri (Pilgrim). Amer. Mus. No. 19981. A re-

ferred M,, from two and one-half miles north of Hasnot. Crown and inner views.
Natural size.

Fig. 59. Selenoportaz lydekkeri (Pilgrim). Amer. Mus. No. 19908. A referred
M;, from two and one-half miles north of Hasnot. Crown and outer views. Natural
size.
831



832 Bulletin American Museum of Natural History [Vol. LXXII

Teeth Referred to Tragocerus

Two species of Tragocerus and one of Tragoportax are represented by
skulls containing the upper dentition. That of Tragocerus punjabicus
is in perfect condition, and that of Tragocerus browni is satisfactory.
Both in the American Museum and in the Calcutta collections are
several upper and lower dentitions of Tragocerus. Examples of these
are figured on pages 787 and 788, figs. 28,29. The former for the most
part came from the same quarry, or from quarries adjacent to the one
in which the holotype skull of Tragocerus brownt was found. These quar-
ries are to the south of Dhok Pathan. The latter were mainly excavated
from the quarry on the Soan River three miles west of Dhok Pathan,
which has yielded two or three skulls of Tragocerus punjabicus. All of
them may be distinguished at a glance from teeth of Pachyportax and
Selenoportax by their smaller size, their more brachyodont character,
and the weaker basal pillars. My study of all this material as well as
of that of Tragocerus from Pikermi and other European localities con-
tained in London and Paris leads me to confirm the opinion expressed by
Gaudry (1865, pp. 282, 284) and emphasized still more categorically by
Arambourg and Piveteau (1929, pp. 109, 110) that the variation in the
structure of the teeth is considerable. Whether these variations show
any tendency to group themselves in foci of correlated characters I have
not discovered. If at a later date, when I come to review the whole mass
of Indian antelope material, I find it possible to add any facts of value,
I may discuss the question in greater detail. Suffice it for the present
to say that the relative length of the premolar series seems to provide a
character which separates at any rate the two Indian species mentioned
from one another. What position the third Indian species, Tragocerus
perimensts, takes with regard to this character as compared with the
two others, I am unable to say as it is only known by a unique frontlet
from an area some distance removed from the Salt Range, and may not
even have existed in the latter region. Most of the American Museum
dentitions, so far as my memory serves me, agree with the holotype of
T. brownt in having a relatively longer premolar series than T. punja-
bicus. The material in Calcutta obtained from the Soan quarry near
Dhok Pathan with few exceptions belongs to the latter type. In both
these types similar variations in regard to other dental characters seem
to occur indiscriminately, one of the most noteworthy being that con-
nected with the structure of P,. While there are many specimens of
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P, which display quite as simple an inner cusp and quite as open internal
valleys as in Boselaphus, Selenoportaz or more primitive boselaphines,
on the other hand quite as high and continuous an inner wall may exist
as we find in any tragelaphine genus. I cannot resist the conclusion that
in the Pontian genus Tragocerus, we have just happened to encounter
an instance of a form at the most critical stage of a change from a
primitive to a progressive type of P,. The tragelaphines for the most
part have passed this stage and the structure of their P, has become
stereotyped, while most of the Boselaphinae have not yet reached it.
Thus, while in certain ways more primitive than other Boselaphinae,
yet in this character at any rate Tragocerus is more advanced than any of
them.

Teeth Referred to Tragoportaz
Figures 60, 61

Unfortunately the teeth in the holotype of Tragoportax salmonianus
are so worn down that, beyond their size and the suggestion of similarity
to those of T'ragocerus, no details of their structure are visible. No other
specimens in the American Museum help at all. In the Calcutta collec-
tions, however, are a few isolated dentitions which may possibly supply
the want. These came from the same quarry in which the remains of
Tragocerus punjabicus have been found. In these the upper molars and
in a less degree the upper premolars show certain features which definitely
distinguish them from those of Tragocerus punjabicus and browns. These
are: (1) increased hypsodonty; (2) greater strength of the external folds
and ribs; (3) fairly rapid increase in antero-posterior diameter from base
to summit of crown, correlated with a divergence of the external folds in
contrast with Tragocerus in which they are parallel along most of the
crown and converge only at the very base where they form a kind of
cingulum. In these specimens we further observe a greater elongation
of the premolar series than in T'. punjabicus, so as nearly to approach
what is the case in T'. browni. These are points which Borissiak (1914,
pp. 129, 131, 134) has emphasized in the case of Tragocerus leskewstschs,
so that there is some probability that these dentitions may be generically
related to the skull of Tragoportax salmontanus, which as we have seen
is closely allied to the Sebastopol species. As may be seen from the
measurements on page 854, they are larger than the teeth in the holo-
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type of Tragoportax salmontanus, but may reasonably be associated with
the numerous skulls and horn-cores in the Calcutta collection, which are
certainly larger than the holotype and may represent another race or
even species. It is true that the quarry yielded, so far as I am aware,
no horn-cores of Tragoportax, but horn-cores generally seem for some

A M 19467

Fig. 60. Tragoportax salmontanus, new genus and species. Type, Amer. Mus.
No. 19467. Partial skull, from one mile south of Dhok Pathan. Palatal view, show-
ing crowns of cheek teeth. Natural size.

A M 19983

Fig. 61. Tragoportaz cf. salmontanus, new genus and species. Referred left man-
dibular ramus. Amer. Mus. No. 19983, from four miles east of Dhok Pathan.
Crown view. Natural size.
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reason to have been very scarce at this site. Nor have I found any
specimen of the upper dentition of Tragoportax salmontanus amongst
the American Museum collection, except that in the holotype skull.
The only mandible which agrees at all in size with the upper dentition
of the species is a left ramus (Amer. Mus. No. 19983) figure 61, page 834,
which came from four miles east of Dhok Pathan. This is rather large
for the holotype and might belong to the same species as the upper
dentitions mentioned above. It may be observed that the relative length
of the premolar series in this is intermediate between that of Tragocerus
brown: and T. punjabicus. Further, the P, is of a decidedly primitive
type, there being open valleys in front of and behind the inner cusp
almost to the base of the crown. On the contrary in most if not all of
the American Museum rami of Tragocerus brownz, the inner wall of P,
is complete up to within a short distance of the summit of the crown.

Teeth Referred to Gazella

The American Museum collection contains a few dentitions of
Gazella, recognized by their small size and resemblance to the mandible
of the holotype of G. lydekkeri. These are described on pages 806-8.

With the exception of one or two isolated specimens there are no un-
doubted Middle Siwalik bovid teeth in the American Museum which
cannot be referred to one or other of the forms mentioned above.

ANTELOPINE TEETH OF THE LOWER SIWALIKS

The identification of the bovid teeth of the Chinji stage presents a
much more difficult problem than in the case of those of the Dhok Pathan
stage. The reason for this is easily understandable. There is definite
evidence for the association of skulls and upper dentition in the case of no
less than five different species of Dhok Pathan antelopes. These denti-
tions are generally both perfect and well preserved, or at any rate possess
characters which render it possible to identify with them the numerous
isolated teeth found in the same beds. Moreover the great difference
in size between most of the species facilitates the task of identification
very considerably, at least in the case of the American Museum collec-
tion; there are in Calcutta other species not represented by skulls or
horn-cores in the collection with which I am now dealing, to which the
above observation does not so strictly apply.

On the other hand there are but two skulls in the Chinji stage
which show the dentition, one in New York and one in Calcutta. In
the former the teeth are in an advanced stage of wear, and the latter
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belongs to a female and does not possess horns. Further it is rare to find
complete dentitions either in the upper or the lower series, the teeth
though very abundant occurring either singly or united only by twos
or threes. Finally there is so little difference in size between the various
species of Chinji antelope that we receive no help from this quarter
towards the identification of the unassociated teeth or dentitions, of
which the bulk of the American Museum collection consists. In these
regrettable circumstances I am forced to content myself with figuring
and describing, as far as possible, what I consider to be different types of
dentition, and at most suggesting the species or genus to which they are,
in my opinion, most likely to belong. The difficulty is enhanced by the
fact that there are other types of skulls and horn-cores in Calcutta which
are not represented in New York, but it cannot be by any means claimed
that teeth of these particular species may not occur in the latter collec-
tion side by side with those which belong to the skulls which have ac-
tually been found by Dr. Barnum Brown. Any names which I have
attached to the figured teeth must therefore be regarded as in the highest
degree provisional.
Teeth Referred to Helicoportax
Figures 62 to 70

The only Chinji skull in the American Museum collection which has
the dentition preserved is the holotype of Helicoportax praecox (Amer.
Mus. No. 19476). Bovid dentitions of this type are apparently the most
abundant in the collections from the Chinji stage both in New York
and Calcutta. They exist in every stage of wear and every state of
preservation. In the holotype of H. praecox M?is worn down to within
8 mm. of the base of the crown and the other teeth to a proportionately
greater extent, while the striae on the enamel are barely distinguishable.
In the female skull (Geol. Surv. Ind. No. B576) mentioned on page 747,
the teeth are in an earlier stage of wear. A left maxilla (Geol. Surv.
Ind. No. B803) belongs to a still younger animal and has the striae on
the enamel well preserved. There are numerous immature dentitions,
both upper and lower, which may be referred with some degree of prob-
ability to Helicoportax. These are represented amongst others by a left
maxilla with M! and MM+ (Amer. Mus. No. 29909; Fig. 63, page 838);
two right rami with M; and MM;—4 (Amer. Mus. Nos. 19617 and 29995;
Fig. 69, page 840); a right maxilla with M! and MM* and a left ramus
with M; and MM;-, (Amer. Mus. Nos. 29945 and 29900), which were
collected from the same spot three miles west of Chinji Bungalow and
probably belong to the same individual.
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Of somewhat smaller size than the preceding four are a left maxilla
with M! and MM3-4 (Amer. Mus. No. 29867; Fig. 64, page 838); a left
maxilla with M*~2, MM3**and an isolated P*~P* (Amer. Mus. Nos. 19998

A.M. 19476

Fig. 62. Helicoportaxr praecox, new genus and species. Type, Amer. Mus. No.
19476, Partial skull from four miles west of Hasnot. Palatal view, showing crowns
of cheek teeth. Natural size.

and 19997; Figs. 65 and 66) from the same locality three miles north-
west of Chinji Bungalow; a right maxilla with M! and MM?*, a defective
M? and a broken MM?3 (Amer. Mus. No. 29961); a left ramus with M,
and MM, (Amer. Mus. No. 19995; Fig. 67, page 840). Finally a right
ramus with M;—; and P;—, (Amer. Mus. No. 29858; Fig. 70, page 841)
is referred to Helicoportaz, since it agrees in size and in the slenderness
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of its teeth with the immature teeth of the smaller series, while the
advanced structure of its P, may be correlated with a type of MM; such
as we find in them. The smaller series agrees in size with the teeth in
the holotype skull of Helicoportax praecox as well as the female skull
and the left maxilla (Geol. Surv. Ind. No. B803), or are very slightly
smaller, and may be referred to that species. The larger series slightly
exceeds in size the teeth in the holotype skull of Helicoportax praecox,
and I have therefore referred them to H. tragelaphoides, which is a some-
what larger species than H. praecoz.

A.M. 29909
Fig. 63 Fig. 64

Fig. 63. (?)Helicoportax tragelaphoides, new genus and species. Amer. Mus.
No. 29909. A referred left maxilla of an immature individual with M! and MM}4,
from three miles west of Chinji Bungalow. Outer and crown views. Natural size.

Fig. 64. (?)Helicoportax praecor, new genus and species. Amer. Mus. No.
29867. Referred left maxilla of an immature individual with M! and MM3—*, from
five miles east of Chinji Bungalow. Outer and crown views. Natural size.

The characters of the teeth are far better observed in the immature
maxillae and mandibles. The upper molars remind one strikingly of
thqse of Selenoportax vexillarius and lydekker:, and in a somewhat less
degree of Boselaphus, in respect to their structure, though vastly inferior
in size.. They have the same pronounced neck at the base of the crown,
the antero-posterior diameter increasing enormously in the upper two-
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thirds of the height. On the other hand, near the summit the outer wall
curves over to the inner side, so that the transverse diameter diminishes
rapidly. The inner wall of the tooth is straight and not concave, so
that the transverse diameter does not decrease rapidly until the upper-
most quarter of the height, though the decrease is more than in Bosela-
phus and Selenoportax lydekkeri, the resemblance being closer to Seleno-
portaz vexillarius. Considering their geological horizon the hypsodonty
of the molars is remarkable, as may be seen from the table on page 850.
The outer folds and ribs are very strong, the median rib of the posterior

Y AM.19998

AM.19997

Fig. 65 Fig. 66

Fig. 65. (?)Helicoportaxr praecor, new genus, new species. Amer. Mus. No.
19998. A referred left maxilla with M>~-MM3, from three miles northwest of Chinji
Bungalow. Outer and crown views. Natural size.

Fig. 66. (?)Helicoportax praecox, new genus, new species. Amer. Mus. No.
19997. Left P3¢, from three miles northwest of Chinji Bungalow. Outer and crown
views. Natural size.

lobe being weaker than that on the anterior lobe. Neither of them, how-
ever, reaches the base of the crown; nor do the anterior and posterior
folds reach the base, the posterior fold particularly ceasing a consider-
able distance above the base. Median basal pillars are present in M!
and M2 of the smaller species, provisionally referred to H. praecoz.
They do not seem to be present in any of the molars of the larger species
provisionally referred to H. tragelaphoides. The, enamel is rather
strongly rugose, as is the case in Boselaphus and: Selenoportax. The
upper premolars are very similar in structure td'&k}pée of Tragocerus
and Tragoportaxz. The anterior and posterior foldsvare weaker than in
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Boselaphus. P? is no longer than P? but is rather narrower. There are
no spurs projecting into the central cavity.

~ The lower like the upper dentition is exceedingly like that of Seleno-
portax. The lower molars are very hypsodont. There is a decided neck
at the-base of the crown; above this the antero-posterior diameter in-
creases markedly; on the contrary the transverse diameter is very little
greater at the base than in the upper part of the crown, though at the
extreme summit there is the same tendency as in the upper molars for
the inner wall to curve over towards the outer side. The anterior and
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’ AM 29935
Fig. 68 Fig. 69
Fig. 67. (?)Helicoportax praecox, new genus and species. Referred left ramus
of a young animal, with M; and MM,, Amer. Mus. No. 19995. From one mile west
of Chinji Bungalow. Crown and inner views. Natural size.

Fig. 68. (?)Helicoportax tragelaphoides, new genus and species, Amer. Mus. No.
29935. Referred right mandibular ramus of a young individual with M, and MMj;-,,
from one and one-half miles northwest of Chinji Bungalow. Inner view. Natural size.

Fig. 69. (?)Helicoportaz tragelaphoides, new genus and species, Amer. Mus. No.
19617. Referred right mandibular ramus with M, and MM;— 4, from one and one-half
miles west of Chinji Bungalow. Crown and inner views. Natural size.
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posterior folds on the inner side are strong and diverge from the base,
though they arc less prominent than in Selenoporiax. The center of
cach lobe is convex with a slight indication of a median rib. There are
median basal pillars. The talon of M; as seen in Amer. Mus. No. 29858
is broader than in the ramus Amer. Mus. No. 29878 provisionally re-
ferred to Strepsiportax. In MMj as in the corresponding tooth of Seleno-
portax a process runs back from the inner cusp which joins the posterior
wing some way above the base. The tooth is, however, more compli-

AM.29858

Fig. 70. (?)Helicoportax praecox, new genus and species. Amer. Mus. No.
29858. Referred right mandibular ramus with M;-; and P3—4, from one and one-
half miles west of Chinji Bungalow. Crown and outer views. Natural size.

cated in Selenoportazx, since there are two anterior and posterior wings
instead of only one as in Helicoportax. The same structure is seen in Py
of the ramus Amer. Mus. No. 29858, Fig. 70, except that the union be-
tween the inner cusp and the posterior wing takes place carlier. In any
case there is an open valley in the anterior part of P4 unlike what is the
case in the living Tragelaphinac.

Tecth Referred to Sivaceros
Figure 71
Several isolated upper molars in Caleutta and a few in New York
are about the same size as those referred to Helicoportax, and have
equally strong outer folds and ribs, but are much more brachyodont.
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On the analogy of the upper molars of Graecoryx valenciennesi, a genus
which is probably allied to Sivaceros, it is suggested that these teeth
may belong to the latter genus, since these are the characters found in
the upper molars of Graecoryx. It is also possible that a ramus (Amer.
Mus. No. 19426) with the cheek dentition complete except for Py,
which is only known by the roots, also belongs here. The great length
of P, and of the premolar series generally, relative to that of the molar

A. M. 29862

Fig. 72. (?)Strepsiportax sp.
Amer. Mus. No. 29862. Referred
left maxilla with M!=3 and P4,
from three miles northwest of Chinji
Bungalow. Outer and crown views.
Natural size.

series, suggests a resemblance to Graecoryz. Damage to the wall of P,
does not permit of exact observation as to how far down the posterior
valley extended, but in any case the backward extension of the inner
cusp was obviously greater than in Amer. Mus. No. 19578 referred to
Strepsiportax. In Pj; it is united to the two posterior wings. The talon
of Mj; is rather long. There are median pillars in the valleys of all the
molars.

Teeth Referred to Strepsiportazx
Figures 72 to 75

A left maxilla with M'~2 and P* (Amer. Mus. No. 29862), from three
miles northwest of Chinji Bungalow, probably at the upper Chinjilevel,
shows a different type of dentition from what has been described above.
This is figured above as figure 72. The upper molars are distinguished
from those referred to Helicoportax by their somewhat shorter crowns,
a less pronounced neck, weaker and more parallel outer folds, which
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persist to the base of the crown. There are well defined median basal
pillars on the inner side. The enamel is rugose. In P* the median rib
and the anterior outer fold are stronger than in the molars. These are
in some degree the characters of the teeth of Pachyportax latidens, except
that in the latter the outer folds and the median rib of the anterior lobe
are very much stronger. The present maxilla might conceivably belong

A M 19578

Fig. 73. (?)Strepsiportax sp. indet. Amer. Mus. No. 19578. A referred left
mandibular ramus, with M;-3;—P,—4, from one and one-half miles northwest of Chinji
Bungalow. Inner, crown and outer views. Natural size.
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to a smaller species of Pachyporiaxz in which the teeth are in a more
primitive stage of development. It happens, however, that there is a
maxilla in Calcutta from the Nagri stage (Geol. Surv. Ind. No. B808),
which is much larger than Amer. Mus. No. 29862, in fact almost inter-
mediate in size between it and Pachyportax latidens var. dhokpathanensts,

Fig. 74. (?)Strepsiportaz sp.
indet. Amer. Mus. No. 19993.
A referred right mandibular ramus
of a young individual, with M-,
from thirteen miles east of Chinji
Bungalow. Outer, crown and in-
ner views. Natural size.

though the molars are almost a replica in miniature of those of the Dhok
Pathan species, in particular with regard to the strength of the outer
folds and of the fold on the inner side of the outer crescents, and to the
large size of the median inner basal pillars. There is also an occiput in
Calcutta from the Nagri stage (Geol. Surv. Ind. No. B560) which in some
ways reproduces the characters of Pachyportax latidens and corresponds
in size with the maxilla (Geol. Surv. Ind. No. B808). This seems to make
it more likely that the Chinji maxilla belongs to Strepsiportax, the affin-
ity of which to Pachyportax is undoubtedly close. It is perhaps rather
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large for the holotype of Strepsiportax gluten, but an oceiput in Calcutta
from the Chinji stage (Geol. Surv. Ind. No. B562) differs only in minor
details from Strepsiportax gluten and might without difficulty be referred
to the same species as the maxilla Amer. Mus. No. 29862. It is worth
noting that the molars of the American Museum maxilla resemble more
closely those of Tragocerus than those of Helicoportax, Selenoportiax
and Boselaphus though the folds are less prominent. This fact equally
tells in favor of the reference suggested, since as has been mentioned
above (pages 757 and 772-3), both Protragocerus and ‘‘ Tragocerus’’ lati-

Fig. 76. (?)Strepsiportax sp. indet. Amer. Mus. No. 29863. A referred right
mandibular ramus with M;-s, from one and one-half miles west of Chinji Bungalow.
Crown and inner views. Natural size.

Sfrons show a closer affinity to Strepsiportaz than to the other three genera
named. There are at any rate no other boselaphine upper teeth from the
Chinji stage, which differ sufficiently from those of Helicoportar to enable
me definitely to refer them to another genus, nor are there any small
teeth of a tragocerine type which we might suppose to be those of Strep-
siportaz, although several worn and isolated upper molars might belong
here rather than to Helicoportax. In the circumstances the provisional
reference of the maxilla Amer. Mus. No. 29862 to Strepsiportar seems to
be justified.

A left ramus with the complete but rather worn down cheek dentition
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(Amer. Mus. No. 19578; figure 73), may be provisionally referred to.
Strepsiportaz, since it seems to differ in certain particulars from mandi-
bles of Helicoportax. The molars are quite hypsodont and slender, but
are longer. M; has a narrower talon. P, is longer, with a strong inner
cusp which does not possess the backward process of the P4 referred to
Helicoportax, so that the posterior valley is more open. The anterior
valley is very long. -There are two anterior and two posterior wings.
Certain other lower dentitions, of which Amer. Mus. Nos. 19993 and
29863, figures 74 and 75, may be taken as examples, seem to agree with
Amer. Mus. No. 19578 and may equally be referred to Strepsiportaz.

Teeth Referred to Gazella
Figure 76

Another type of upper molar represented by a left maxilla with two
molars, probably M! and M? (Amer. Mus. No. 29908), is figured on page
848, figure 76. The appearance of the teeth is quite gazelline, but in size
they vastly exceed those of Gazella lydekkeri, or of any species which
may have possessed the small gazelline horn-cores from the Chinji
stage, which occur in the American Museum collection. They are quite
as large as those of the large living African gazelles G. sommeringi and G.
grants. 'There are, however, gazelline frontlets in Calcutta, which are
large enough to belong to the teeth in question, so that consideration
of size need not deter us from assigning the maxilla to some gazelline
genus. The teeth are quite as hypsodont as those of Helicoportax, but
differ from them in several particulars. Their transverse diameter is
large at the base but diminishes rapidly, so that it is small at the summit,
and the inner wall is concave instead of straight as in Helicoportaz.
The neck is much less pronounced, so that the folds do not diverge so
much, nor does the antero-posterior diameter increase suddenly in the
upper half of the crown as is so markedly the case in Helicoportax, Seleno-
portax and Boselaphus. The folds and ribs on the outer side are much
weaker than in Helicoportax the median rib of the posterior lobe being
practically absent, while the folds at the two ends of the tooth are also
very weak, as in Gazella. The enamel is rugose, and basal pillars are
present in the median valleys of both molars.

There is a maxilla (Geol. Surv. Ind. B805) of a somewhat larger spe-
cies from the Middle Siwaliks in Calcutta, which shows the same char-
acters, only there are no basal median pillars. In this specimen the
median external rib of the anterior lobe of the molars and that in the
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anterior portion of P4 are remarkably strong, and probably the same is
the case in Amer. Mus. No. 29908, if its rather defective state of preserva-
tion allowed the surface of the molars to be clearly defined.

This latter character is unlike the large living African gazelles, but
agrees with the smaller Asiatic species. The transverse broadening of the
molars near the base distinguishes Gazella from Antilope and Aepyceros,
and the character is more marked in the earlier than in the later species
of Gazella. The tragocerines have more brachyodont teeth than the

VP Fig. 76. Gazelline, genus and species indet.
NA Amer. Mus. No. 20908. A left maxilla with M1,
j from four miles west of Chinji Bungalow. Crown,
inner and outer views. Natural size.

ones we are now considering, and in both of them as well as in Pachy-
portax the folds and ribs of the molars are stronger.

Both the Indian maxillae probably represent one or more rather
precocious gazelline lineages, which ended in the Pontian, and which,
though doubtless more closely related to the Asiatic than to the African
gazelles, are yet generically distinet from both. The question will be
more fully considered when I come to deal with the gazelline frontlets
in the Calcutta collection.
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Teeth of Questionable Reference
Figure 77
There are several mandibular rami from the Chinji stage, of which
the one in figure 60 is typical, which do not seem to find a place in any
of the genera so far described. The original of figure 77 is a right ramus
with M,—; and P, (Amer. Mus. No. 29905) from four miles west of Chinji
Bungalow. This is smaller than any of the other mandibles described
above and is too large for Gazella. It is characterized by the small length

Fig. 77. (?)Tragelaphine, genus and sp. indet. Amer. Mus. No. 29905. A
right mandibular ramus with M.-s~P,, from four miles west of Chinji Bungalow.
Crown and inner views. Natural size.

of M; relative to the front molars. This is especially noticeable in the
talon which is extremely short and slender. The lower molars are narrow,
rather brachyodont, but with a neck and distinctly divergent lateral
folds. The median ribs on the internal side of the lobes are weak. There
are median basal pillars in the external valleys. P; is extremely simply
constructed with one anterior wing and two posterior wings—separate
at the summit of the crown but fused into one a considerable distance
above the base; the inner cusp slopes backward as in Helicoportar and
Selenoportazx, but is not united to the posterior wing, so that there are
both anterior and posterior open valleys. This structure distinguishes
it from the known Tragelaphinae, and from Palacoreas lindermayert,
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to which the narrow molars and the short talon of M; give it a resem-
blance. The teeth of Palaeoreas are also more hypsodont. All the same
these rami might be those of a primitive tragelaphine, of which skulls
undoubtedly exist in the Calcutta collection. They might also conceiv-
ably belong to the genus Sivaceros, representing a smaller species than
Sivaceros gradiens.

TABLES OF MEASUREMENTS
Ratio of Height of Crown to Antero-Posterior Diameter of Upper Molars
of Siwalik and Other Antelopes
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: o g
Measurements of Upper and Lower Teeth and Mandible of Gazella
lydekker:
Holotype (Amer. Mus. No. 19663)

UPPER Lower
DENTITION DENTITION

M; Ant.-post. diam. 15 17.5
Trans. diam. 11 7

M, Ant.-post. diam. 13.5 13
Trans. diam. 11.5 7.5

M; Ant.-post. diam. 11 10
Trans. diam. 11 6.5

P, Ant.-post. diam. 7 9.5
Trans. diam. 9 5

P;  Ant.-post. diam. 8 8.5
Trans. diam. 7 5

P, Ant.-post. diam. 10 o 6
Trans. diam. 7 3.7

Length of upper molar series 36. Length of upper premolar series 26. .. ..
Ratio: 72 c
Length of lower molar series 41. Length of lower premolar series 23. .
Ratio: 56 '
Length of mandible from front edge of incisors to hinder border of angle 140.
Distance between hinder edge of M; to anterior mental forameir 86.

Depth of ramus below M; (inside) 23; below M, (inside) 19.

Diastema between P; and canine 32.



Skull Measurements of Middle and Lower Siwalik Antelopes
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ANTELOPINE SKELETAL PARTS FROM THE SIWALIKS

Entire bones of the skeleton of antelopes are of as rare occurrence in
the Siwaliks as complete skulls and maxillae. There is absolutely no
evidence of association, and we have even less to guide us in identifying
them than in the case of dentitions. It may, however, be of some use, in
view of future finds, to place on record descriptions and figures of the
most perfect ones which have been collected. It will be readily under-
stood that the identifications suggested are only provisional.

(?) Pachyportax latidens dhokpathanensis, new subspecies

The only specimen of a limb of an antelope from the Siwaliks which
at all approaches completeness is that mentioned by Lydekker (1884, p.
116; 1885, p. 19) as contained in the Calcutta collection of the Geological
Survey of India registered No. B268. He referred it to Boselaphus sp.,
without either figure or description other than that it was the nearly
complete right forelimb and that associated with it were a mandibular
ramus and an axis vertebra. The association of the two last-named parts
with the limb bones must be viewed with suspicion, since the vertebra is
too small to have belonged to the same individual as the limb, and the
proximity of the ramus may have been equally fortuitous, although it
corresponds in size with the limb. The forelimb, as it exists at present,
lacks all the carpal bones, the proximal half of the humerus and the
phalanges of the inner side. The specimen came from the Dhok Pathan
stage of Niki in the Salt Range area. I propose to figure and describe
it fully in a subsequent memoir, so that it will suffice to say at present
that all these bones are relatively more robust even than in Taurotragus
and very much more so than in Boselaphus. Further, the metacarpals
are very much longer proportionately to the length of the radius than in
Boselaphus or any of the tragelaphines, and are only approached by
Tetraceros. In Cephalophus and Gazella they are even longer. The latter
character precludes an identification with a primitive buffalo. The only
two Middle Siwalik antelopine species to which on account of their
size the forelimb might be attached are Selenoportax vexillarius and
Pachyportax latidens dhokpathanensis. The latter species on account of
its massive skull is more likely than the former to have had such stout
limbs. Another line of reasoning possibly gives a similar indication.
We gather from Borissiak’s measurements of Tragocerus leskewitschsi
that the metacarpals of that species were equally long as contrasted
with the normal Tragocerus, in which they are even shorter than in
Boselaphus. Since Tragocerus leskewitschi appears to be allied to Trago-
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portax salmontanus, while the latter species in its turn affords a passage
into Pachyportax, I am inclined to infer that the metacarpals of Pachy-
portax were probably also long. On the contrary the closer affinity of
Selenoportaxr to Boselaphus suggests that its metacarpals were shorter
than is the case in Geol. Surv. Ind. B268.

Assuming that the upper molar series is approximately of the same
length in Selenoportax vexillarius and Pachyporiax latidens var. dhok-
pathanensis, we may draw a comparison between the radius of Boselaphus
and the fossil one, adopting as a standard the length of the upper molar
series.  On this basis of calculation the fossil radius is relatively longer
than that of Boselaphus, and since this difference from Boselaphus is
more likely to exist in Pachyportax than in Selenoportax, we may infer
that there is a greater chance that the radius of Geol. Surv. Ind. B268
belongs to the former of these two genera. In conclusion we may say
that probably Pachyportax possessed long, stoutly built limbs and
particularly long metacarpals and metatarsals, while Selenoportax
possessed shorter, slenderer limbs and more normal metacarpals and
metatarsals. This assumption will be used in the provisional identifica-
tion of certain bones in the American Museum collection.

(?) Tragoportax salmontanus, new genus and species
Figure 78

The right metatarsals (Amer. Mus. No. 29821) from the Dhok Pathan
stage one-half mile southwest of Dhok Pathan (figure 78).

DIMENSIONS
Length. ... . o 219.9 mm.
Diameter at middle of shaft. ... ... ... ... ... ... .. ... .. .. .. 21 mm.
Diameter at distalend........ ... .. ... ... ... .. ... . ... ... ... 34.5 mm.

This bone belonged to an adult individual, so that its absolute size
enables us to narrow down very considerably the Dhok Pathan species
of antelope with which an identification is possible. Not only is it far
too small for the Dhok Pathan species of Selenoportax and Pachyportax,
but it is also too small for Tragocerus punjabicus and browni, judging by
the length of the metatarsals of Tragocerus amalthea as given by Gaudry
(1865, p. 283), i.e., 270 mm. It is too large for Gazella lydekker: and its
stouter build precludes our assigning it to any species allied to Gazella,
even the much larger G. porrecticornis. Of the Middle Siwalik antelopes
so far known, Tragoportax salmontanus or a larger species of Tragoportax
represented by numerous skulls and horn-cores in the Calcutta collection
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agrees very nearly with it in size. If we suppose that the metatarsal
length in Tragoportax salmontanus is the same as in Tragocerus amalthea
relative to the lengths of the upper molars, we obtain a length of 217

Fig. 78. (?)Tragoportaz salmontanus, new genus and
species. Amer. Mus. No. 29821. Referred right meta-
tarsal bones, from half a mile southwest of Dhok Pathan.
Proximal and dorsal views. One-half natural size.

mm. for Tragoportax salmontanus. This is 3 mm. less than the length of
Amer. Mus. No. 29821, but since this may have belonged to a larger in-
dividual or species than the holotype of T'. salmontanus, and since in addi-
tion we have reason to believe that the metatarsals of Tragoportax on the
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analogy of T. leskewilschi were probably longer than in Tragocerus
amalthea, the agreement is close enough to justify us in provisionally
assigning this bone to Tragoportax salmontanus.

From the ratios of length to diameter at middle of shaft given in the
table for certain species, it will be seen that the metatarsals are more -
robust than in Tragocerus amalthea and Boselaphus, but apparently
less robust than in Taurotragus and Pachyportax, on the assumption that
the right forelimb (Geol. Surv. Ind. No. B268) belongs to the latter genus,
while they agree closely with those of Tragocerus leskewitschz.

§4 85 § 5. % 1§ &3
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€8 &§ & &3 & <& &2
Length of shaft 209 270 307 ... 257 220
Diameter at middle of shaft 20 23 32 .22 21
Ratio 10.4 11.7 9.6 ... 11.7 8.7 10.5

There seem to be no special features about the conformation of the
metatarsals except the presence of a furrow on the dorsal side, which
Tragocerus amalthea does not possess but which Borissiak mentions in
Tragocerus leskewrtschz.

(?) Helicoportax praecox, new genus and species
Figure 79

A left tibia (Amer. Mus. No. 19729) is from four and one-half miles
west of Hasnot. This locality seems to be almost on the boundary be-
tween the Chinji and Nagri stages but may perhaps be considered as
uppermost Chinji, since it can hardly be put into the Middle Siwaliks,
judging from the boundaries as indicated on the geological map (Pilgrim,
1913, Pl. xxvirr). It is the same locality from which the holotype skull
of Strepsiportax gluten was collected and not far below the level at
which the holotype skulls of Selenoportax vexillarius and Helicoportax
praecox occurred. It is figured on page 863, figure 79.

DiIMENSIONS
Length. ... ..o 217.5 mm
Dorso-plantar diam. of proximalend.......................... 55.5 ¢
Lateral diameter of proximalend............................. 48 “ approx.
Diameter at middle of shaft.................................. 21 ¢

Lateral diameter of distalend................................ 30 “
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This tibia belonged to an adult individual. The proximal articula-
tion is somewhat defective, but otherwise the bone is in good condition.

Fig. 79. (?)Helicoportax praecox, new genus and
species. Amer. Mus. No. 19729. Referred left tibia, from
four and one-half miles west of Hasnot. Proximal and
dorsal views. One-half natural size.

The following table shows the ratio, Length of tibia: Diameter at
middle of shaft, as compared with that of some other antelopine genera.
Of the antelopine species known to occur at or near this horizon the
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Pachyportax mentioned above (pages 770 and 845) as being smaller than
P. latidens var. dhokpathanensis and corresponding to the skull from
Nagri which is in Calcutta is too large to have possessed a tibia of such
a length as this. Much more does this apply to Selenoportax vexillarius.
On the other hand, the small-horned Gazella is far too small, and in any
case the Gazellinae as a group, including the larger species of Gazella
(page 847), may be excluded because their tibia is of a much more
slender type than this. There remain the two species of Strepsiportaz,
the two species of Helicoportax or a species of Sivaceros.

[=23 @ » (2] (2] §
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Length of tibia 217.5 347 344 220 347 331 461 331 304

Diameter at middle of

shaft 21 30 30.5 14 30.5 27 46 27 24

Ratio 10.4 11.6 11.3 15.5 11.4 12.3 10.0 12.2 12.7

The ratios tabulated above indicate that this tibia is either of
proportionately the same thickness but shorter than most of the genera
mentioned above, or that it is of the same length but thicker. If it
were possible to determine the ratio which each of these characters bears
to a third—for example, the length of the upper molar series—we should
have more data for deciding which of the two alternatives mentioned
aboveis correct. Unfortunately the only one of the Siwalik species named
of which the upper molar series is definitely known is Helicoportaz praecoz.
We may, however, regard the length of the upper molar series as approxi-
mately the same in Helicoportax praecox, Strepsiportar gluten and
Sivaceros sp. A comparison on this basis with the four species Boselaphus
tragocamelus, Tetraceros quadricornis, Taurotragus oryx and Tragocerus
amalthea shows that agreement with each one in turn would give for the
diameter of the tibia at the middle respectively 21.6 mm., 18 mm., 21.0
mm. and 21.3 mm. On the other hand, the length of the tibia should on
a similar basis be 228 mm., 281 mm., 210 mm. and 247 mm. It follows,
therefore, that this tibia is far too short for Tetraceros and Tragocerus
and too long for Taurotragus but that it is only slightly too long for Bosela-
phus. We seem to have some grounds for the belief that Helicoportax
is allied to Selenoportax and Boselaphus, while Strepsiportax, Pachy-
portax, Tragoportaxand T'ragocerus and presumably Sivaceros form another
group. Further, if the forelimb mentioned above is correctly referred to
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Pachyportazx, then it is probable that the limb bones of that genus are
long, and on the analogy of Tragocerus leskewitschi the radius and
probably the tibia of Tragoportax are also long. Both lines of reasoning
lead to the conclusion that the present tibia is more likely to belong
to Helicoportar than to any of the other Siwalik genera mentioned.
The smaller-sized immature dentitions described above (pages 838),
are smaller than the teeth in the holotype of Helicoportax praecox, so
that it would seem that there were individuals of a smaller size than the
holotype, and to one of these the tibia might have belonged.

‘Certain other features in this tibia are suggestive of affinity to Bosela-
phus rather than to the tragelaphines or Tragocerus. The proximal head
is extremely narrow as may be seen by the tabulated ratios of the dorso-
plantar diameter to the lateral diameter. It will be seen that in this
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Dorso-plantar diameter of proximal
head : 55.5 82 41 110 67.5
Lateral diameter of proximal head 48 81 36 126 72
Ratio , 1.15 1.01 1.14 0.87 0.94

feature it agrees closely with Tetraceros, aiid next closely to Boselaphus.
The tragelaphines except Tragelaphus have a much broader proximal
head. A feature of difference from Tragelaphus is the development of the
anterior crest, which in Tragelaphus extends the whole length of the
bone, in Taurotragus half way down, and in the present tibia only one-
third. In Tragocerus amalthea the crest also extends about halfway
down. The anterior half of the bone is much more convex than in the
other genera named, but the Nilghai approaches it somewhat. In
Tragelaphus the concave outer surface passes into a flat upper surface.
The shape and depth of the popliteal notch is similar both to T'ragelaphus
and Boselaphus.

This tibia is, therefore, more likely to belong to Helicoportax than to
Strepsiportar and may be provisionally referred to Helicoportax praecoz.

(?) Selenoportax vexillarius, new genus and species
Figure 80

A left cuboid-navicular is now considered (Amer. Mus. No. 29977;
figure 80, page 867), from one mile south of Nathot (Lat. 32° 50’; Long.
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73° 13’, about six and one-half miles west northwest of Hasnot). This
locality is described as “Lower Middle Siwalik, 1000 feet below the
Bhandar bone bed,” so that at any rate it cannot be below the very
top of the Chinji stage and may belong to the Nagri stage.

Its dimensions as measured by Dr. E. H. Colbert are stated below
alongside of the corresponding ones for certain other species of antelope
and ox:
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Max. dorso-plantar diameter 50.5 54 43 18 63 45 52
?

Max. lateral diam. 47.5 54 48 22 68 43 42 59

Max. height (anterior) 28 28 25 16 27 24 24
?

Max. height (posterior) 41 .. 35 17 46 32 .. 38

Height of cuneiform (approx.) 10 10 9 5 11 .. .. 8

The only two Lower or Middle Siwalik species of bovid known with
which the size of this cuboid-navicular makes an identification possible
are Selenoportax vexillarius and Pachyportax latidens dhokpathanensis.
Being far too large to correspond with the tibia and metatarsals, which
have been described above, it cannot be referred to the genera Helico-
portax, Strepsiportax or Tragoportax. It is equally too large for Trago-
cerus. It is somewhat too small for the forelimb (Geol. Surv. Ind. No.
B268) mentioned above (page 859) and referred to Pachyportax latidens
var. dhokpathanensis, although it is not impossible that it might belong
to a smaller individual of the same species or a smaller variety or species
of the genus Pachyportax.

It seems to be completely adult. Its most striking feature is the
excess of the dorso-plantar over the lateral diameter, as may be seen
from a comparison with the other species of which the corresponding
dimensions are tabulated above. This is only in small part due to the
prominence of the process at the internal plantar angle. Boselaphus
approaches it more closely in this respect than the other species, but even
here the lateral diameter exceeds the dorso-plantar diameter. From this
character of the cuboid-navicular we may infer the possession of slender
limbs, and on the assumption (page 860) that Selenoportax had slenderer
limbs than Pachyportaz, it seems more likely that this bone should be-
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long to the former genus. Considering also the horizon at which it
occurred, which is almost the same as that of the holotype of Seleno-
portax vexillarius, but at which, so far as we are aware, the only species of
Pachyportaxr known is one considerably smaller than P. latidens dhok-
pathanensis, we may say that the balance of probability is in favor of an
identification of this cuboid-navicular as that of Selenoportax vexillarius.

Certain structural features are worthy of note. On the inner side
the articulation with the astragalus overhangs that with the cuneiform
considerably, so as to form a kind of groove. This is not particularly
marked in Taurotragus, but is fairly conspicuous in Boselaphus and
still more so in Tetraceros. It does not exist in the oxen.

Fig. 80. (?)Selenoportax vexillarius, new genus and
species. Amer. Mus. No. 29977. Referred left cuboid-
navicular, from one mile south of Nathot. Proximal and
dorsal views. One-half natural size.

AM29977

The dorsal boundary runs more obliquely than in Taurotragus,
Boselaphus and the oxen, because the internal articulating facet with the
astragalus is larger, so that the bone juts out more on the dorsal side
than in the other genera. The internal boundary is convex instead of
almost in one plane as in Boselaphus. In consequence of these two
features the outline of the bone is less quadrate than in the other genera
named. :

The external articulation with the calcaneum terminates farther
from the lower side of the bone than in any of the genera named above.
It also overhangs the base, which is not the case in Boselaphus and
Taurotragus, but is equally noticeable in Tetraceros. This is correlated
with the greater height of the cuneiform as estimated by the depth of the
step on the cuboid-navicular. This is a marked distinction from the
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oxen, and less so from Taurotragus. In Boocercus and Boselaphus the
cuneiform is deeper, while in Tefraceros this difference from the present
cuboid-navicular hardly exists. In fact both as regards general outline,
the nature of the articulation with the calcaneum and the depth of the
cuneiform, this tarsus is closer to that of Tetraceros. In the latter genus,
however, the internal articulation with the astragalus does not over-
hang, nor is the process on the inner side of the plantar boundary at
all prominent, which accounts for the small dorso-plantar diameter of
the cuboid-navicular in Tetraceros.

Another cuboid-navicular (Amer. Nus. No. 29984) from one mile
west of Chinji Bungalow, is larger than the one just described, but is
on the whole in agreement with it. The lateral diameter is, however,
somewhat greater, though still much less so than in Boselaphus, Tauro-
tragus and Tefraceros, From its size it might well have belonged to the
possessor of the forelimb (Geol. Surv. Ind. No. B268; page 859)
and it cannot be denied that there is a possibility that it is the same
species, but its older horizon militates against this, while its differences
from the cuboid-navicular just described are not so great as to prohibit
jts reference to a larger individual of Selenoportax vexillarius.

(?) Tragocerus browni or punjabicus
Figure 81

The first eight cervical and dorsal vertebrae lacking the axis (Amer.
Mus. No. 29870), from half a mile southwest of Dhok Pathan, were
associated with parts of a pelvis. An axis vertebra (Amer. Mus. No.
19672) corresponding with the others in size came from half a mile
south of Dhok Pathan. These agree both in shape and size with the
corresponding vertebrae of Tragocerus amalthea, figured by Gaudry
(1865, p. 280, PL. 1, fig. 2). Unfortunately they are at present not avail-
able for examination in Paris, as their whereabouts is unknown, so
that my comparison is based merely on Gaudry’s figures. The most
interesting of the vertebrae is the sixth. This seems to possess a very
significant feature, which is more plainly seen in another sixth cervical
vertebra from half a mile south of Dhok Pathan (Amer. Mus. No. 29958;
page 859, Fig. 81). This concerns the caudal articulation and the trans-
verse process. The former is exceedingly oblique to the sagittal plane of
the centrum, while the latter is considerably prolonged backward, so
as to be almost a continuation of and in the same plane as the general
plane of the caudal articulation. In no antelope have I seen this feature
in such a marked degree; but somewhat the same obhqulty of the caudal
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facet and backward prolongation of the transverse process is found in
Boselaphus tragocamelus. Gaudry’s figure of the sixth cervical of Trago-
cerus amalthea seems to be similar to Amer. Mus.. No. 29958, and the
vertebrae in the American Museum may be referred to Tragocerus browns

Fig. 81. (?)Tragocerus brownt, new species,
or punjabicus Pilgrim. Amer. Mus. No. 29958.
6th cervical vertebra, from half a mile south-
west of Dhok Pathan. Lateral view. One-half
natural size.

or punjabicus. The similarity between them and those of Boselaphus
tragocamelus, however, suggests a closer affinity between Tragocerus
and the Boselaphinae than has been hitherto suspected and is in accord
with the conclusions at which I have arrived from a study of the skull
and horn cores. The spine of the axis (Amer. Mus. No. 19672) is not
so high as in T'ragocerus amalthea.
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APPENDIX

Bovip REMAINS OF UNCERTAIN IDENTIFICATION IN THE AMERICAN
MuseEuM SI1wALIK COLLECTION:

113

[

Antelopine gen. et. sp. indet.

19490—Part of skull and lower jaw, !/; mile south of Dhok Pathan.
19493—Miscellaneous bones, !/, mile south of Dhok Pathan.
19535—Miscellaneous bones and teeth, 1 mile south of Nathot.
19551—Lower jaw, 1!/, mile northeast of Hasnot.
19556—Miscellaneous teeth and jaws, 2 miles west of Chinji
Bungalow.
19566—Jaws, near Chinji Bungalow.
19634—Miscellaneous bones and teeth, 1!/, miles northwest of
Chinji Bungalow.
19636—Jaw, 1 mile northwest of Chinji Bungalow.
19654—DBrain-case, 6 miles west of Chinji Bungalow.
19666—Limb bone, !/, mile south of Dhok Pathan.
19715—Jaw fragments and teeth, 4 miles west of Dhok Pathan.
19745—DBrain-case, 4!/ miles northwest of Hasnot.
19760—Teeth and jaw fragments, 1!/; miles east of Hasnot.
19763—Jaw, 18 miles west of Bilaspur.
19848—Teeth and lower jaw, 4 miles east of Dhok Pathan.
19889—Jaw, 1 mile west of Tatrot (3!/; miles north of Hasnot).
19919—Foot, 2 miles east of Ramnagar, Kashmir.
19923—Jaw fragment, 2 miles west of Hasnot.
19928—Teeth, 3 miles east of Ramnagar.
19931—Metapodial, 41/, miles west of Hasnot.
29849—Teeth and jaw, 1'/; mile northeast of Hasnot.
29869—Lower jaw, 1/, mile south Dhok Pathan.
29871—Lower jaw, !/, mile south of Dhok Pathan.
29874—Upper and lower jaws, 12 miles east of Chinji Bungalow.
29876—Lower jaw, 4!/, miles west of Hasnot.
29878—Lower jaw, 2 miles northeast of Hasnot.
29886—Two lower jaws, 1 mile north of Hasnot.
29891—Jaws and teeth, 1 mile west of Dhok Pathan.
29894—Jaws and teeth, 2!/, miles south of Chandigarh.
29896—Jaws, 1/, mile south of Dhok Pathan.
29944—Molar, 1 mile northwest of Chinji Bungalow.
29947—Jaws and teeth, 5 miles east of Chinji Bungalow.
29950—Molar, 3 miles south of Hasnot?
29951—Molars, 1 mile east of Hasnot.
29952—Molar, 1 mile northeast of Hasnot.
29954—Molar, 1 mile south Nathot.
29969—Cuboid-navicular, 3 miles west of Chandigarh.
29970—Lower jaw, 1!/; miles northeast Chinji Bungalow.
29972—Molar, 4 miles west of Dhok Pathan.
29982—Jaw fragment and teeth, 2 miles west of Chinji Bungalow.
29988—Molar, 1/, mile southwest of Hasnot.
870
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Amer. Mus. No
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(13

Bos or Bison sp. indet.
19877—Teeth, 4 miles west of Mirzapur.

Bovid gen. et sp. indet.

19438—Limb bones, 12 miles east Chinji Bungalow.
19463—Skull and skeletal parts, !/, mile southwest of Dhok Pathan.
19570—Teeth, jaw, etc., 5 miles west of Chinji Bungalow.
19601—Teeth, jaw, etc., 3 miles northwest of Chinji Bungalow.
19678—Lower jaw, !/, mile south Dhok Pathan.

19788—~Skull, 3 miles west of Chandigarh.

19816—Skull, 2 miles west of Chandigarh.

19872—Skull, !/, mile west of Siswan.

19891—Phalanges, 6 miles south of Hasnot?

19892—Jaw, foot bones, 41/, miles west of Hasnot?
19906—Femur, 41/, miles west of Hasnot?

19971—Brain-case and horn, 6 miles west of Kalka.
19974—Maxilla, 1!/, miles north of Hasnot.

29804—Foot bones, !/, mile southwest of Dhok Pathan.
29864—Lower jaw and teeth, 11/, miles east of Chinji Bungalow.
29872—Lower jaw, !/, mile south Dhok Pathan.

29879—Lower jaw and teeth, 12 miles east of Chinji Bungalow.
29889—M acxilla, 1!/, miles north of Hasnot.

29892—Lower jaw, 1/, mile south of Dhok Pathan.
29980—Horn-core, 2 miles west of Chinji Bungalow.
29986—Horn-core, near Ramnagar.

29987—Vertebrae, Bhandar.

29989—Molar, 4 miles west of Chinji Bungalow.

29993—Molar, 1 mile northeast of Hasnot.

29996—Molar, 5 miles east of Chinji Bungalow.
19721—Brain-case, 1/; mile south of Dhok Pathan.
19549—Fragmentary skeleton, 4!/, miles west of Hasnot.

Boselaphine gen. et sp. indet.
19991—Molar, 3 miles west of Chandigarh.

Tragelaphine gen. et sp. indet.

19992—Lower jaw, !/; mile north of Chinji Bungalow.
19999—Molar, 2 miles northeast of (?)Phadial.

29897—Jaw fragments, 4 miles northeast of Chinji Bungalow.
29949—Lower jaw, 1 mile north of Hasnot.

29981—Lower jaw, 5 miles east of Chinji Bungalow.
29885—Lower jaw and teeth, 1 mile south of Nathot.
29939—Molars, 4 miles northeast of Chinji Bungalow.
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Hemabos sp. or Bos sp. indet.

. 19780—Palate, 3 miles northeast of Mirzapur.

19787—Tooth, 3 miles west of Chandigarh.
19790—Lower jaws, 25 miles east of Chandigarh.
19791—Lower jaws, 12 miles east of Chandigarh.
19792—Lower jaws, 6 miles east of Chandigarh.
19800—Palate, 3 miles northeast of Siswan.
19801—Jaws, near Siswan.

19805—Skull and jaws, 8 miles west of Kalka.
19808—Tooth and phalange, near Chandigarh.
19810—Teeth, near Siswan.

19812—Teeth and jaws, near Mirzapur.
19813—Jaw, near Siswan.

19876—Teeth and jaws, 4 miles west of Mirzapur.
19885—Teeth and jaws, near Siswan.
29848—Lower jaw, 3 miles west of Chandigarh.

29851—Jaw fragments, 3 miles west of Chandigarh.

[Vol. LXXII

29893—Jaw fragments and teeth, 7 miles west of Kalka.
29894—Jaw fragments and teeth, 2!/, miles south of Chandigarh.
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Accipiter madagascariensis, 236, 275,
278, 290, 291, 385.
Aceratherium, 64.
Acridotheres, 295.
tristis tristis, 494.
Actitis hypoleucos, 300, 349.
Actophilornis, 297.
albinucha, 233, 237, 245, 261, 265, 272,
355.
Adamaster cinereus, 496.
Aepyceros, 848.
Aepyornithidae, 294.
Agapornis, 297.
cana, 220, 226.
cana ablectanea, 285, 292, 397.
cana cana, 237, 244, 255, 275, 277-
279, 396, 397.
Alaudidae, 311.
Alcedinidae, 310.
Alectroenas, 293, 295, 302.
madagascariensis, 222, 224, 233, 235,
236, 237, 249, 275, 277, 278, 373.
Allacerops, 54, 65.
turgaicum, 34, 53.
Amaurornis, 298.
olivieri, 199, 266, 272, 273 281, 359.
Amphibos acuticornis, 818.
Anas bernieri, 166, 265, 281, 346.
erythrorhyncha, 247, 272, 287, 297,
345.
melleri, 241, 245, 247 256, 257, 345.
punctata, 236, 237, 272, 297, 346, 389.
Anastomus lamelligerus, 297.
lamelligerus madagascariensis, 195,
233, 236, 244, 247, 268, 274, 287,
329, 341.
Anatidae, 310. ~
Andropadus insularis msularls, 499 '
Anhinga rufa vulsini, 237, 244, 247, 271,
274, 323. '
Anhingidae, 310.
Anisomys, 607, 633, 713.
imitator, 608.
Anningia, 93, 98.
Anous stolidus rousseaui, 321.
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Anteosaurus magnificus, 115.
minor, 99, 114, 115.
Antilocapra, 797.
Antilope, 732, 812, 848.
cervicapra, 812, 814.
clavata, 734.
cristata, 734.
martiniana, 734.
subtorta, 812, 813-815.
Apomys, 507, 607.
Apus, 155.
apus, 177.
apus balstoni, 236, 413, 414.
melba willsi, 189, 236, 237, 413.
Arctognathus, 81.
Ardea cinerea, 270.
cinerea johannae, 238, 268, 269, 272,
286, 326, 327.
goliath, 326.
idae, 300.
humbloti, 265, 268-270, 272, 281, 326.
melanocephala, 497.
purpurea madagascariensis, 236, 247,
254, 268, 272, 286, 325.
Ardeidae, 310.
Ardeola, 193.
idae, 233, 236, 246, 273, 286, 298, 332,
334.
ralloides, 236, 246, 273, 297, 332.
Arenaria interpres interpres, 245, 268—
270, 300, 351.
Artamella, 294, 295, 464, 467.
viridis, 226, 457.
viridis annae, 239, 242, 263, 270, 275,
277, 291, 462.
viridis viridis, 241, 249, 251, 254, 256,
257, 462.
Asio capensis, 297.
capensis hova, 237.
helvola hova, 390.
madagascariensis, 156, 277, 390, 464.
Astur francesii, 236, 275, 277, 278, 290,
291, 386, 459.
francesii francesii, 387.
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hensti, 174, 200, 237, 275, 277, 278,
298, 377, 382, 386.
Atelornis, 293, 295.
crossleyi, 241, 249, 252, 256, 258, 419,
420. S
pittoides, 192, 195, 221, 241, 249, 252,
258, 260, 262, 263, 418, 419, 420.
Aviceda madagascariensis, 236, 277, 278,
290, 291, 380.

Balaenicipidae, 295.
Baluchitherium, 1-73.
grangeri, 1-73.
mongoliense, 62.
osborni, 10, 11, 38-40, 55, 56.
Bandicota, 505, 511, 611.
indica setifera, 582, 583, 612.
Batis pririt, 499.
Bernieria, 293, 295.
madagascariensis, 226, 229, 233, 235,
452, 454.
madagascariensis inceleber, 229, 261,
262, 266, 275278, 281, 455.
madagascariensis  madagascariensis,
229, 241, 249-251, 256, 257, 455.
tenebrosa, 201, 241, 249, 256258, 453.
zosterops, 249, 251, 263, 444, 452455,
zosterops andapae, 241, 249, 256, 258,
312, 454.
zosterops ankafanae, 241, 249, 256,
312, 454.
zosterops fulvescens, 231, 241, 249,
262, 311, 437, 453, 454.
zosterops maroantsetrae,
256, 258, 312, 454.
zosterops zosterops, 241, 244, 249, 256,
257, 454.

Bigonia, 166.

Bison, 871.

Boocercus, 868.

eurycerus, 864, 865.

Boonstra, Lieuwe D., On Some Features
of the Cranial Morphology of the
Tapinocephalid  Deinocephalians,
75-98; On the Cranial Morphology
of Some Titanosuchid Deinocepha-
lians, 99-116.

Bos, 871, 872.

241, 249,

INDEX

. acuticornis, 818.
banteng, 866.
bubalis, 822.

Boselaphinae, 732, 733-800, 826, 833,
869.

Boselaphus, 734, 743, 744, 748, 772, 773,
780, 800, 827, 829, 846, 847, 859,
860, 862, 864, 866—868.

lydekkeri, 745.

namadicus, 733, 737, 745.

tragocamelus, 733, 737, 745, 755, 850,
864-865, 866, 869.

Bovidae, 732.

Bovinae, 732, 815-825.

Brachypteracias, 293, 295.

leptosomus, 232, 234, 241, 249, 252,
256, 258, 418, 419.

squamigera, 241, 249, 252, 256, 258,
418, 419.

Brachypteraciidae, 294, 310.

Brontops robustus, 53.

Bubalus, 732, 822.

bubalis, 825.
palaeindicus, 825.
platyceros, 818, 822-825.
sivalensis, 825.
Bubulcus ibis, 245.
ibis ibis, 195, 233, 236, 254, 274, 286,
329,331,340. -,
Bunomys, 505, 506, 515, 551, 580, 689.
caelestis, 580, 582, 583.
caelestis koka, 581.
Buphagidae, 295.
Buteo, 459.
brachypterus, 236, 249, 275, 277, 278,
290, 291, 383, 487.

Butorides striatus rutenbergi, 236, 244,

246, 247, 268, 269, 270, 273, 286, 334.

Calamocichla newtoni, 237, 246, 273, 439.
Calicalicus, 294, 295, 390.
madagascariensis, 249, 251, 254, 275,
277, 464.
Campephagidae, 310.
Canirallus, 297.
kioloides, 194, 195, 243, 252, 263, 405,
406.
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kioloides berliozi, 241, 248, 260, 312,
357.
kioloides kioloides, 241, 248, 256, 257,
356.
Capella delicta, 350.
macrodactyla, 241, 245, 246, 256, 350.
Capra amalthea, 779.
cervicapra, 812.
doreas, 800.
Caprimulgidae, 310.
Caprimulgus enarratus, 194, 241, 249,
252, 257, 260, 263, 412.
madagascariensis, 252, 313, 386, 413.
madagascariensis  madagascariensis,
236, 253, 255, 275, 276, 279, 289, 411.
Catharacta antarctica intercedens, 317.
Celacnomys, 636-638.
Centropus, 400.
toulou toulou, 236, 246, 250, 290, 399.
Cephalophus, 733, 859.
Ceratotherium simum, 32, 41.
Cervus latidens, 766, 767, 826.
Ceuthmochares aereus australis, 499.
Charadriidae, 310.
Charadrius hiaticula tundrae, 239, 268,
273, 300, 312, 352.
leschenaulti, 245, 268, 300, 354.
marginatus, 297.
marginatus tenellus, 195, 236, 245,
268, 352.
mongolus, 300.
mongolus atrifrons, 353.
pecuarius, 286, 297.
pecuarius pecuarius, 236, 244, 247,
268, 273, 286, 352.
thoracicus, 245, 286, 352.
tricollaris, 297.
tricollaris bifrontatus, 236, 247, 273,
353.
Chiropodomys, 505, 511, 612, 629, 720~
722.
anna, 629-631.
fulvus, 630.
gliroides, 629.
gliroides anna, 630, 631.
legatus, 629.
niadis, 629, 630.
peguensis, 629.
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penicillatus, 629.
pictor, 629.
pusillus, 629.
Chiruromys, 612-614, 616-619.
forbesi, 617, 624.
mambatus, 626.
pulcher, 625-628.
vulturnus, 626.
Chlidonias leucopareia, 297.
leucopareia sclateri, 246, 256, 318.
leucoptera, 246, 256, 300, 312, 318.
Chloropsis, 295.
Chrotomys, 505, 636-638.
Ciconiidae, 310.
Cinnyris notata, 473.
notatus, 187, 233, 235.
notatus notatus, 237, 243, 249, 275,
277, 469.
sovimanga, 170, 227, 390, 464, 469,
470, 472, 473.
sovimanga apolis, 227, 282, 285, 290.
sovimanga sovimanga, 227, 237, 249,
251,270, 275,277, 470, 472.
Circus aeruginosus macroscelis, 237, 247,
389.
humbloti, 498.
Cisticola cherina, 236, 253, 254, 273,
274,279, 280, 293, 303, 449.
Cochlothraustes, 293.
delalandei, 241, 249, 256, 257, 411.
Coliidae, 295.
Collocalia, 298.
francica francica, 416.
Columbidae, 310.
Copsychus, 298, 436.
albospecularis, 219, 221, 254.
albospecularis albospecularis, 219, 242,
249-252, 256, 258, 437.
albospecularis inexpectatus, 219, 221,
242, 249-252, 256, 258, 437.
albospecularis pica, 190, 219, 221, 239,
262, 275, 276, 289, 290, 438.
Coracias garrulus garrulus, 499.
Coraciidae, 310.
Coracina, 432.
cinerea, 226, 228, 233, 267, 457.
cinerea cincrea, 228, 237, 249, 251, 270,
275, 277, 278, 458.
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cinerea pallida, 228, 285, 290, 291, 311,
458.
Coracopsis, 294, 295, 406.
nigra, 156, 226, 227, 277, 278, 395.
nigra libs, 226, 227, 275, 290, 291, 395,
396.
nigra nigra, 226, 227, 249, 260, 281,
395.
vasa, 187, 226, 228, 395, 396.
vasa drouhardi, 226, 228, 238, 261,
275,277, 278, 280, 281, 290, 291, 394.
vasa vasa, 226, 228, 241, 243, 248, 249,
256, 257, 393, 395.
Corvidae, 311.
Corvus albus, 236, 268, 269, 275, 297,
487, 495.
Corythornis, 297.
vintsioides, 246, 247, 268-270, 422.
Coturnix coturnix africana, 297, 371.
delegorguei, 297.
delegorguei delegorguei, 280, 370.
Coua, 294, 295, 386.
caerulea, 223, 224, 241, 248, 250, 251,
260, 263, 400, 402.
coquereli, 221, 222, 225, 232, 234, 242,
261, 265, 275, 276, 281, 405, 408-410.
cristata, 222-224, 227, 231, 234, 235,
278, 401, 404, 405.
cristata cristata, 192, 228, 231, 242,
254, 261, 262, 266, 277, 281, 402-404.
cristata dumonti, 229, 231, 266, 275,
277,281, 311, 402, 403.
cristata pyropyga, 181, 229, 231, 282,
285, 290, 291, 403.
cursor, 177, 225, 285, 289, 293, 407-
410.
gigas, 166, 221, 224, 225, 265, 266, 275,
276, 410.
reynaudii, 194, 195, 224, 234, 241, 248,
252, 254, 260, 263, 405—-410.
ruficeps, 177, 224, 227, 230, 276, 281,
409, 410.
ruficeps olivaceiceps, 230, 265, 285,
289, 407.
ruficeps ruficeps, 230, 265, 266, 275,
281, 407.
. serriana, 220, 224, 241, 243, 248, 252,
256, 258, 405, 406.
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verreauxi, 181, 223, 224, 229, 234, 285,
290, 291, 293, 404.
Crateromys, 505, 511.
Craurothrix, 585.
Criocephalus, 93.
Crocethia alba, 239, 268, 300, 350.
Crossomys, 636, 637.
Crunomys, 636-638.
Cuculidae, 310.
Cuculus, 301.
poliocephalus, 298.
poliocephalus rochii, 236, 249, 275,
277, 278, 290, 291, 300, 397.
Cyanolanius, 293, 295, 432, 444.
madagascarinus, 222, 233.
madagascarinus madagascarinus, 237,
249, 251, 254, 275, 277, 278, 461.
Cypsiurus parvus, 297.
parvus gracilis, 236, 247, 279, 414.
Cyromys, 587, 712, 713.
imperator, 606.
rex, 606.

Daption capensis, 497.
Delphinognathus, 77, 93.
Dendrocygna, 389.
fulva, 237, 345.
viduata, 181, 197, 199, 236, 247, 273,
286,287,297, 344-346.
Dendrohyrax, 121.
beniensis, 127, 129.
brevimaculatus, 127.
congoensis, 127, 129.
dorsalis, 123.
dorsalis dorsalis, 128.
dorsalis emini, 118-133, 137, 140, 141.
dorsalis latrator, 118, 119, 126.
dorsalis nigricans, 122, 128.
emini, 127.
rubriventer, 118, 127.
Dendrosminthus, 632.
aroaensis, 635.
Dicruridae, 310.
Dicrurus forficatus forficatus, 236, 249,
275,277, 290, 298, 459.
Didierea, 181, 284.
Dinophoneus ingens, 99, 100.
Dinotherium giganteum, 65.
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Dromadidae, 310.
Dromaeocercus, 293, 295.
brunneus, 201, 234, 241, 248, 250, 256—
258, 451.
seebohmi, 218, 220, 241, 243, 246, 256,
258, 450. .
Dromas ardeola, 195, 238, 268, 354.
Drosomys, 636, 637, 641.
Dryolimnas, 293, 295.
cuvieri cuvieri, 237, 246, 252, 274, 357.
Dryoscopus affinis, 499.
Duboisia, 734, 737.
kroesenii, 733, 738.

Echiothrix, 505-507, 515, 555, 580, 585,
692, 693.
leucura, 584-586.
Edaphasaurus, 96.
Egretta alba melanorhynchos, 220, 233,
244, 272, 297, 327, 330.
dimorpha, 195, 220, 244, 247, 269, 270,
273, 274, 286, 297, 327, 332, 338, 342.
Elanus caeruleus, 498.
Eotrigonias, 65.
Epiaceratherium, 34, 53-64.
bolcense, 65.
turgaicum, 54, 55, 64, 65.
Epimys, 512.
hylomyoides, 566.
miilleri campus, 543.
Equus, 54.
caballus, 53.
Eremialector personatus, 231, 232, 238,
239, 273, 279-281, 293, 303, 372.
Eroepeplus, 555, 584.
Erolia minuta, 300, 350.
testacea, 300, 349.
testaceus, 239, 268.
Eropeplus, 506, 509, 511, 515.
canus, 585, 613, 614.
Euphorbia, 284.
Euryceros, 293, 295, 462—-464.
prevostii, 187, 242, 243, 249, 251, 256,
457, 467.
Eurycerotidae, 294, 311.
Eurystomus, 301.
glaucurus, 236, 249, 277-280, 290, 291,
300, 416.
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Eutriorchis, 293, 295.
astur, 200, 241, 248, 256, 258, 382.

Falco concolor, 177, 239, 275, 277-280,
290, 300, 354, 377.
eleonorae, 300, 377.
newtoni, 236, 253, 255, 378.
peregrinus radama, 237, 377.
radama, 387.
zoniventris, 249, 290, 291, 379.
Falconidae, 310.
Falculea, 295, 468.
palliata, 190, 222, 239, 242, 261, 270,
275, 277, 290292, 467.
Foudia, 294, 296, 378.
madagascariensis, 226, 236, 245-247,
253, 254, 273, 275, 279, 280, 303, 443,
480, 482, 484, 493.
omissa, 226, 242, 249, 253, 262, 263,
482,
sakalava, 185, 190, 197,227, 230, 275~
277, 384, 479, 490, 493.
sakalava minor, 230, 281, 285, 289,
290, 292, 311, 483.
sakalava sakalava, 190, 230, 266, 277,
279, 281, 482,
Fregata ariel iredalei, 268, 286, 312, 324.
minor aldabrensis, 325.
Fregatidae, 310.
Fregetta tropica melanogaster, 316.
Fulica cristata, 236, 272, 287, 297, 363.

Galidia elegans, 430.
Gallinula chloropus pyrrhorrhoa, 237,
246, 247, 272-274, 361.
Gazella, 700, 732, 733, 848, 849, 859, 864.
altidens, 810, 811.
anglica, 810.
bennetti, 802, 809.
blacki, 810.
brevicornis, 809.
capricornis, 809, 810.
cuvieri, 811.
daviesii, 810.
deperdita, 810.
dorcadoides, 810, 811.
dorecas, 811.
gaudryi, 809, 810.
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granti, 847, 864.
longicornis, 810.
lydekkeri, 800-811, 835, 847, 850, 855—
857, 860.
mytilinii, 810.
palaeosinensis, 810.
paotehensis, 810, 811.
pilgrimi, 809.
porrecticornis, 860.
rodleri, 810.
rufifrons, 811.
schlosseri, 810.
sinensis, 811.
sommeringi, 847.
subgutturosa, 802, 807-809.
Gazellinae, 732, 800-815.
Geopelia striata, 498.
Glareola ocularis, 237, 247, 268, 297, 355.
Glareolidae, 310.
Golunda, 506, 511.
Gracula, 295.
Graecoryx, 795, 797.
valenciennesi, 781, 792-795, 843, 850.
Granger, Walter, and Gregory, William
K., Further Notes on the Gigantic
Extinct Rhinoceros, Baluchitherium,
from the Oligocene of Mongolia, 1~
73.
Gregory, William K. See Granger,
Walter, and Gregory, William K.
Gunomys, 611.
Gygis alba monte, 321.
Gymnogenys, 297.
radiatus, 236, 275, 278, 290-292, 388.

Haeromys, 506, 515, 563, 565, 568.
Haliaeetus vociferoides, 261, 266, 268,
269, 271, 274, 382.
Hapalomys, 507, 509, 511.
longicaudatus, 613, 631.
Hapalotis caudimaculatus, 599.
papuanus, 602.
Harpactes, 295.
Hartertula, 293, 295.
flavoviridis, 232, 234, 241, 248, 250,
251, 256, 257, 444.
Hartlaubius, 293, 296, 298, 393, 406.
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auratus, 222, 233, 237, 249, 275, 277,
494.

Hatt, Robert T., The Hyraxes Collected
by the American Museum Congo
Expedition, 117-141.

Helicoportax, 732, 734, 745-748, 756,
757, 761, 763, 773, 780, 846, 847,
856, 857, 866.

praecox, 746-751, 755, 836-841, 858,
862, 863-865.
tragelapoides, 738, 747, 748, 751-755,
838-840, 850, 856-858.
Heliodilus, 200, 293, 295.
soumagnei, 241, 248, 256-258, 393.
Hemibos, 732, 739, 818, 826, 872.
scuticornis, 818-822.
triquetricornis, 818.
Heterohyrax, 121, 123, 126.
antineae, 129.
bocagei, 134.
chapini, 117-119, 123, 124, 132, 134,
140, 141.
syriacus bocagei, 132.
Himantopus, 378.
himantopus himantopus, 245, 261,
273, 354.

Hirundinidae, 310.

Hirundo rustica, 300, 312, 427.

Hydrobatidae, 309.

Hydromyinae, 508, 636-644.

Hydromys, 505, 636-639, 642, 713, 714,
725, 726.

becearii, 643, 644.

chrysogaster, 639, 642.

chrysogaster caurinus, 643.

chrysogaster chrysogaster, 643.

chrysogaster fuliginosus, 643.

chrysogaster fulvolatus, 643.

chrysogaster reginae, 643.

esox, 644.

€sox esox, 643.

esox illuteus, 643.

leucogaster, 642.

longmani, 643.

melicertes, 643.

nauticus, 643, 644.

neobrittanicus, 643, 644.
Hydroprogne caspia, 266, 268, 286, 318.
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Hyomys, 505, 608, 633, 634.
meeki dammermani, 587, 610, 611.
meeki meeki, 609, 610.
strobilurus, 609, 611.
Hyosciurus, 507.
Hypositta, 293, 295.
corallirostris, 242, 244, 249-251, 256,
257, 468.
Hyposittidae, 294, 311.

Ibis ibis, 268, 287, 297, 340.
Ichthyomys, 638, 639.
Indricotherium, 3, 43, 54, 56, 58, 64, 65.
asiaticum, 5, 3840, 55, 67.
Indris, 189.
Insulaemus, 612.
calamianensis, 631, 632.
Isipidina, 297.
madagascariensis, 237, 250, 252, 275—
277, 423.
Ixobrychus minutus podiceps, 237, 244,
246, 272, 273, 335.
Ixocincla, 294, 295, 298, 393, 406.
madagascariensis  madagascariensis,
221, 236, 249, 254, 275, 277, 290, 456.

Jacanidae, 310.

Jonkeria, 77, 86.
angusticeps, 112, 113.
crassus, 99, 111, 112.
ingens, 99-109, 111, 113.
pugnax, 99, 100.
truculenta, 111, 113.
vanderbyli, 99, 109-112.

Keratocephalus, 77, 93.

Lamiasaurus, 93.
Laridae, 309.
Larus cirrocephalus, 237, 271, 297, 317.
dominicanus, 285, 287, 317.
Leggada, 511.
Lenomys, 505, 506, 511, 512, 553, 615,
714-716.
longicaudatus, 615, 616.
meyeri lampo, 613, 614, 616.
meyeri meyeri, 616.
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Leptobos, 732, 815, 826
falconeri, 815-818.
Leptomys, 505, 612, 613, 636-638, 639,
724, 725.
ernstmayri, 640.
Leptopterus, 294, 295.
chabert, 171, 226, 267.
chabert chabert, 237, 249, 275, 277,
460.
chabert schistocercus, 285, 290, 291,
461.
Leptosomatidae, 294, 310.
Leptosomus, 294, 295.
discolor, 417.
discolor discolor, 233, 236, 249, 275,
277,278, 289, 290, 291, 417.
Limicola hartlaubii, 350.
Limnomys, 636, 637.
asper, 641.
Limosa lapponica, 300.
lapponica lapponica, 349.
Lophotibis, 293, 295.
cristata, 235.
cristata cristata, 241, 248, 252, 260
262, 338.
cristata urschi, 265, 266, 275, 276, 339
Loriculus, 295.

Machaerhamphus, 387.
alcinus anderssoni, 237, 297, 381.
Macronectes giganteus giganteus, 317.
Macruromys, 511, 586, 611, 693.
elegans, 582-584, 586, 587.
Mallomys, 505, 511, 632, 633, 722, 723.
argentata, 634-636.
armanduvillei, 634.
hercules, 634, 635.
rothschildi, 610, 634, 635.
rothschildi argentata, 636.
rothschildi rothschildi, 635.
rothschildi weylandi, 636.
weylandi, 634-636.
Margoraperdix, 294, 295, 389.
madagascariensis, 236, 253, 254, 279
370.
Mastodon americanus, 53.
Mastomys, 510.
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Megalopterus tenuirostris tenuirostris,
321.
Melanophoyx, 193.
ardesiaca, 237, 247, 297, 329, 330.
Melasmothrix, 507.
Melomys, 505, 510, 512, 587, 589, 616,
617, 633, 694-706.
calidior, 599.
gracilis, 591, 592, 594, 598.
latipes, 592, 598.
lorentzii, 595, 628, 629.
lutillus, 591, 593, 594, 596.
mayeri, 590, 591, 592, 594, 596.
mollis, 591, 594-596.
moncktoni, 588, 590.
muscalis, 590, 594.
platyops, 591, 597, 598.
rubex, 591, 597.
sevia, 588, 593.
shawi, 597.
stalkeri, 592.
tafa, 591, 597.
Meropidae, 310. "
Merops, 301.
superciliosus, 236, 249, 253, 255, 277-
280, 290, 291, 300, 421.
Mesoenas, 293, 295.
unicolor, 201, 234, 241, 248, 252, 256—
258, 364.
variegata, 200, 266, 276, 364.
Mesoenatidae, 294, 310.
Microcebus, 386.
Micromys, 511.
Micropodidae, 310.
Microscelis, 298.
Milvus, 378.
migrans, 487.
migrans migrans, 498.
migrans parasitus, 236, 253, 255, 268,
269, 297, 380.
Miotragocerus monacensis, 758, 773.
Mirafra hova, 221, 233, 236, 254, 279,
292, 303, 379, 477.
Monias, 295
benschi, 155, 285, 289, 293, 364, 365,
368.
Mormosauridae, 93.
Mormosaurus, 77, 79, 82, 93, 94.
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Moschognathus whaitsi, 92, 93.
Moschopidae, 93.
Moschops, 82, 93, 97.
capensis, 75-81.
Moschosauridae, 93.
Moschosaurus, 77, 93-95, 97, 109, 115.
Motacilla, 174.
flaviventris, 237, 245, 247, 254, 273,
279, 475.
Motacillidae, 311.
Muridae, 505-726.
Murinae, 511-612.
Mus, 506, 512, 581, 589, 632.
bartelsii, 578.
beccarii, 567.
browni, 538.
caelestis, 580.
callitrichus, 615.
celebensis, 547.
diardii, 525.
echimyoides, 538.
ephippium, 537.
hellwaldii, 574.
hoffmanni, 547, 548.
jalorensis, 528.
lepturus, 578.
leucopus, 567.
lingensis, 575.
macropus, 599.
meyeri, 615.
mordax, 546.
musculus, 325, 379, 389.
musschenbroekii, 574.
nativitatis, 512.
niobe, 583.
praetor, 546.
rattus, 512.
rattus celebensis, 547, 548.
ringens, 546.
salamonis, 607.
setifer, 612.
verecundus, 581, 583.
whiteheadi, 569.
wichmanni, 540.
xanthurus, 560.
Muscicapidae, 310.
Musculus, 512.
Musophagidae, 295.
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Myocaster, 642.
Mystacornis, 293, 295.
crossleyi, 241, 248, 252, 256, 257, 452.

Nectariniidae, 311.
Nelicurvius, 293, 296, 492.
nelicourvi, 195, 221, 222, 242, 249-251,
254, 260, 262, 479.
Neodrepanus, 293, 296, 469.
coruscans, 242, 249, 250, 256, 257, 472.
hypoxantha, 242, 249, 256, 257, 311,
473.
Neomixis, 294, 295, 429, 432, 443, 458,
462, 473.
striatigula, 230, 238, 258.
striatigula pallidor, 312, 444.
striatigula sclateri, 220, 241, 248, 249,
251, 256, 258, 311, 445.
striatigula striatigula, 285, 290-292,
444, 447.
tenella, 171, 226, 237, 251, 254, 444,
446.
tenella debilis, 285, 290-292, 311, 445,
447,
tenella decaryi, 266, 275, 277, 281, 311,
447.
tenella orientalis, 241, 248, 249, 256,
257, 311, 448.
tenella tenella, 243, 249, 266, 275, 277,
281, 446-448.
viridis, 220, 243, 245, 251.
viridis delacouri, 241, 248, 249, 256,
258, 312, 446.
viridis viridis, 241, 248, 249, 256, 257,
446.
Nesillas, 294, 296.
typica, 225, 237.
typica ellisii, 225, 232, 241, 249, 250,
260, 262, 442.
typica lantzii, 177, 225, 226, 285, 288,
290, 292, 443.
typica monticola, 441.
typica obscura, 225, 232, 265, 266, 275,
276, 311, 442.
typica typica, 225, 242, 249, 250, 253,
256, 257, 441, 442.
Nesokia, 611.
Nesoromys ceramicus, 581
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Nettapus auritus, 199, 220, 237, 244, 247,
272,297, 343.
Newtonia, 204, 205, 390, 432, 443, 444,
446, 458, 462, 464, 473.
amphichroa, 226, 242, 249, 250, 262,
263, 430.
archboldi, 226, 285, 290, 292, 293, 311,
431.
brunneicauda, 226, 243, 250, 251, 254,
275, 277, 278, 290, 292, 429, 430,
431, 443.
brunneicauda monticola,
249, 312, 430.
fanovana, 226, 249, 256, 257.
fanovanae, 242, 311, 431.
monticola, 256.
Ninox, 296.
superciliaris, 238, 239, 275, 277, 278,
281, 290, 291, 391.
Numenius arquata, 239, 268, 269, 270,
273, 287, 300, 348.
phaeopus, 239, 273, 287, 300, 348.
phaeopus phaeopus, 268-270, 300, 348.
Numida, 297.
meleagris mitrata, 292, 371.
mitrata, 236.
mitrata mitrata, 220, 244, 253, 254,
279.
Numididae, 310.
Nyeticorax nycticorax nycticorax, 237,
334.
Nyectiornis, 295.
Nyroca innotata, 241, 243, 256, 347.

241, 242,

Oceanites oceanites, 245.
oceanicus oceanicus, 316.
Oena capensis, 297.
capensis aliena, 171, 190, 222, 223, 235,
238, 242, 254, 261, 273, 275, 278,
279, 292, 376.
Oenanthe isabellina, 499.
Oreas latidens, 767, 826.
Oriolia, 293, 295, 462, 467.
bernieri, 220, 242, 249, 251, 256, 257,
464.
Oriolus oriolus oriolus, 499.
Otus rutilus, 236, 275, 277, 278, 290, 291,
391.
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Ouvirandra fenestralis, 166.
Oxylabes, 293, 295, 454.
cinereiceps, 201, 241, 248, 250, 256-—
258, 453.
madagascariensis, 195, 221, 241, 248,
250, 251, 260, 262, 263, 452.
xanthoprys, 241, 248, 256-258, 453.

Pachycoceyx, 297.
audeberti, 155, 241, 248, 256, 399.
Pachyportax, 732, 734, 737, 738, 745,
748, 756, 766-770, 773, 774, 780,
848, 862, 864.
latidens, 740, 744, 755, 766-770, 827,
844, 845, 850-853.
latidens dhokpathanensis, 768, 769,
825-827, 845, 851, 836, 857, 8539,
860, 866, 867.
Pachyptila vittata salvini, 316.
Palaeoreas, 740.
Palaeornis, 295.
Papyrus, 163.
Paraboselaphus ameghinoi, 733.
Paraceratherium, 55, 56, 58, 66.
bugtiense, 4, 55.
Parahydromys, 506, 636-638, 641, 642,
724.
asper, 641.
Parelephas imperator, 45.
Pelecanus rufescens, 497.
Pelycosaurus, 95.
Pericrocotus, 295.
Pernis apivorus, 498.
Phaéthon aethereus, 321.
lepturus lepturus, 321.
rubicauda rubicauda, 321.
Phaéthontidae, 309.
Phalacrocoracidae, 310.
Phalocrocorax africanus, 297.
africanus pictilis, 195, 236, 247, 271,
274, 322, 329.
Phasianidae, 310.
Phedina, 297, 302.
borbonica madagascariensis, 236, 428.
Philepitta, 293, 295.
castanea, 187, 225, 242-244, 249, 250,
254, 256, 257, 425, 427.
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schlegeli, 234, 265, 266, 275, 277, 281,
427.

Philepittidae, 225, 294, 310.

Phlaeomyinae, 508, 612-636.

Phlaeomys, 505.

Phoeniconaias minor, 238, 286, 342.

Phoenicopteridae, 310.

Phoenicopterus ruber antiquorum, 233,
312, 342,

Phoeniculidae, 295.

Phoneosuchus angusticeps, 99, 113.

Picathartidae, 295.

Pilgrim, Guy E., Siwalik Antelopes and
Oxen in The American Museum of
Natural History, 729-874.

Platalea alba, 276, 297, 336.

Plataleidae, 310.

Platycerium, 166.

Plegadis falcinellus falcinellus, 233, 237,
247, 273, 336.

Ploceidae, 311.

Pnigalion, 93.

Podiceps pelzelnii, 237, 247, 272, 274,
315, 344.

ruficollis capensis, 314.
rufolavatus, 241, 243, 246, 256, 311,
314.

Podicipidae, 309.

Pogonomys, 505, 511, 616, 617, 633, 716-
719.

dryas, 623.

forbesi, 625-628.

forbesi satisfactus, 613, 614, 627, 628.
lamia, 621, 622.

lepidus, 613, 614, 619-622.
lepidus derimapa, 622, 623, 627.
lepidus huon, 622, 627.

lepidus lepidus, 622, 627.
lepidus vates, 623, 627.
leucogaster, 628, 629.

lorentzii, 628, 629.

loriae, 619, 623-625, 627.
macrourus, 617-620.
mollipilosus, 621, 623-625.
multiplicatus, 628.

pulcher major, 627, 628.
satisfactus, 627.

sexplicatus, 628, 629.
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sylvestris, 613, 614, 618-620, 625, 627.
vates, 621, 623, 625.
Porphyrio madagascariensis, 237, 246,
272,273,297, 363.
Porphyrula alleni, 237, 246, 247, 272,
273,297, 362.
Porzana pusilla obscura, 237, 246, 272,
273, 297, 359.
Proboselaphus, 734, 737, 757.
liodon, 733.
watasei, 733.
Procavia, 121, 123, 126.
bounhioli, 129.
chapini, 132.
emini latrator, 126.
ituriensis, 135.
johnstoni lopesi, 119-121, 123-126,
134-141.
johnstoni mackinderi, 122,
johnstoni matschiei, 135.
lopesi, 135.
Procellaria aequinoctialis, 496.
Promeropidae, 295.
Propithecus, 164, 190, 197.
Prostrepsiceros, 735, 739.
Protetraceros gaudryi, 733.
Protoryx, 736, 780.
Protragelaphus, 740.
Protragocerus, 773, 781, 846.
chantrei, 734, 758, 772, 780.
Pseudobias, 293, 295.
wardi, 242, 249, 250, 256, 257, 431.
Pseudocossyphus, 226, 230, 293, 295,
208.
imerinus, 177, 225, 285, 289, 290, 292,
293, 436.
sharpei, 220, 243, 250, 252.
sharpei erythronotus, 192, 225, 231,
242,252, 262, 437.
sharpei interioris, 437.
sharpei sharpei, 225, 242, 249, 252,
256, 436, 437.
Pseudohydromys, 505, 637, 639.
Pseudotraginae, 780.
Pseudotragus, 735, 780.
Psittacidae, 310.
Pteroclidae, 310.
Pterodroma aterrima, 496.

Puffinidae, 309.

Puffinus lherminieri bailloni, 496.
pacificus hamiltoni, 317.

Pyenonotidae, 310.

Rallidae, 310.

Rallus madagascariensis, 241, 246, 256,
257, 359, 361.

Rand, A. L., The Distribution and
Habits of Madagascar Birds. A
Summary of the Field Notes of the
Mission Zoologique Franco-Anglo-
Américaine & Madagascar, 143-499.

Randia, 293, 296.

pseudo-zosterops, 241, 243, 248, 249,
251, 256, 257, 311, 444.

Raphidae, 294.

Rattus, 362, 381, 389, 391, 393, 505-580,
646-687.

adspersus, 551, 554.

aemuli, 532-534, 536, 541.
albigularis, 555.
alexandrinus, 516-518, 525, 526.
anambae, 573.

andrewsi, 551, 554.
annandalei, 523.

arcuatus, 559, 563.
argentiventer, 524.

asper, 563, 569.

aspinatus, 567, 569, 570.
assimilis, 519, 522.
baeodon, 569.

balmasus, 541.

baluensis, 524.

bandahera, 573.

bandiculus, 545.

bartelsii, 517, 518, 563, 578, 579.
barussanus, 566. :
basilanus, 532, 534, 535, 540.
batamanus, 566.

batus, 569.

becearii, 517, 518, 563-568.
bentincanus, 572.

blythi, 567.

bontanus, 557-559, 561.
borneanus, 543.
brachyrhinus, 549, 550.
brevicaudatus, 528.
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brevimolaris, 551, 554.

browni, 530, 533-538.

bullatus, 523.

buruensis, 533.

calcis, 533, 535, 540.

callitrichus, 553.

camurus, 562.

carimatae, 573.

casensis, 572.

catellifer, 573.

chrysocomus, 517-519, 522, 547, 550—
554, 580, 615.

cinnamomeus, 567.

clabatus, 532, 537.

coenorum, 545, 547.

coloratus, 524.

concolor, 517-519, 521, 528-541.

concolor lassacquerei, 536.

concolor otteni, 532, 538, 539.

concolor manoquarius, 533, 536, 538.

confucianus, 565.

coninga, 573.

crassus, 543.

cremoriventor, 563-567.

cretaceiventer, 567.

culmorum, 549.

dammermanni, 524, 525, 528.

decumanus praestans, 524.

diardii, 517, 524-527.

domelicus, 572.

dominator, 517, 557-562.

dominator dominator, 527.

domitor, 541.

doriae, 524, 527, 528.

echimyoides, 536.

edwardsi, 565.

ephippium, 530, 532, 534-539.

equile, 532, 534.

eurous, 532, 534, 535, 539, 540.

everetti, 555.

exulans, 534.

facetus, 558-560.

feliceus, 545.

firmus, 541.

flavipilis, 566.

flaviventer, 567.

fraternus, 567.

fratrorum, 551.
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fulvescens, 565, 566.

gala, 555.

gestri, 524, 527, 528.

gilbiventer, 567.

gracilis, 566.

greyi, 528.

griseiventer, 523.

hamatus, 557-559.

hawaiiensis, 540.

heinrichi, 550, 551.

hellwaldii, 563, 569, 572-574.

hellwaldii cereus, 573.

hellwaldii hellwaldii, 573.

hellwaldii localis, 573.

hoffmanni, 517-519, 521, 529, 542,
547, 548.

hoffmanni hoffmanni, 547.

hoffmanni linduensis, 547.

hoffmanni mengkoka, 547, 548.

hoffmanni subditivus, 547.

huang, 517, 518, 564-566, 569.

hylomyoides, 566.

inas, 569.

indosinicus, 566.

inferior, 551.

infraluteus, 543.

integer, 541.

jacetus, 558.

jalorensis, 513, 517, 524, 528, 529.

jambolus, 541.

jarak, 541.

jerdoni, 566.

kelleri, 524.

kina, 567.

klossi, 569.

korinchi, 523.

lalolis, 528, 529.

langbianis, 567.

lassacquerei, 533, 534, 536, 537.

lepidus, 566.

lepturus, 517, 518, 527, 563, 578, 579.

leucophaeatus, 532, 534, 535.

linduensis, 548.

ling, 567.

lingensis antucus, 573.

lingensis banacus, 573.

lingensis lingensis, 573.

lingensis mabalus, 573.
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lingensis pinacus, 573.

lugens, 523.

luteiventris, 530, 533-536, 540.

luteolus, 572.

luzonicus, 555.

macleari, 555.

maerens, 523.

magnirostris, 524.

malawali, 567.

mandus, 566.

manoquarius, 533, 534, 536-538.

mara, 524.

marinus, 566.

marmosurus, 555, 557-560.

mayonicus, 534.

mekongis, 567.

melinogaster, 569.

melvilleus, 549.

mengkoka, 527.

mengurus, 567.

microbullatus, 558-560.

microdon, 572.

mindanensis mindanensis, 524.

mindanensis tablasi, 524.

mindorensis, 524.

minor, 567.

moi, 572.

mollicomulus, 547, 548.

mollicomus, 547.

mordax, 544-546, 550.

miilleri, 517-519, 521, 525-527, 541-
543.

miilleri campus, 543.

miilleri foedens, 541.

miilleri miilleri, 541.

miilleri otiosus, 543.

musschenbroekii, 518, 565, 573, 574.

neglectus, 524, 526, 529, 530.

neglectus ducis, 524.

neglectus lamucotanus, 524.

neglectus neglectus, 524.

negrinus, 530, 532-534.

nigellus, 551.

orientalis, 558—-560.

ornatulus, 532, 534, 535.

pagensis, 573.

palawanensis, 573.

palembang, 524.

pan, 566.

panellus, 523.

panglima, 573.

pannosus, 523.

pantarensis, 532, 534, 535.

pellax, 572.

penitus, 527, 550-554.

penitus adspersus, 551.

penitus heinrichi, 551, 554.

penitus inferior, 551, 554.

penitus penitus, 551, 553.

penitus sericatus, 551, 553.

perflavus, 573.

perluteus, 569.

pesticulus, 524, 525, 527, 528, 530,
548.

pinatus, 541.

pollens, 541, 543.

potens, 541.

praestans, 525, 528.

praetor, 544-546.

pullus, 532.

punicans, 558.

querceti, 530, 532, 534, 535, 540.

rajah, 518, 563, 568-573.

rajah hidongis, 573.

rajah koratis, 572.

rajah kramis, 572.

rajah rajah, 573.

rajah siarma, 572.

rajah verbeeki, 573.

rallus, 551.

rapit, 566.

ratticolor, 544, 545, 550.

rattus, 507, 515-530, 547, 548.

rattus argentiventer, 523.

rattus bali, 524.

rattus banguei, 524.

rattus batin, 523.

rattus brevicaudatus, 524, 529.

rattus dentatus, 523.

rattus diardii, 525-528.

rattus exsul, 523.

rattus fortunatus, 523.

rattus insulanus, 523.

rattus jemuris, 523.

rattus kunduris, 523.

rattus mangalumis, 524.
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rattus mentawi, 523. surifer connectens, 572.
rattus moluccarius, 523. surifer eclipsis, 572.
rattus palembang, 523, 526-528. surifer finis, 572.

rattus pauper, 523, 527. surifer flavidulus, 572.
rattus payanus, 523. surifer flavigrandis, 572.
rattus rhionis, 523. surifer grandis, 572.
rattus roquei, 524, 528. surifer kutensis, 572.
rattus rumpia, 523. surifer leonis, 572.
rattus samati, 524. surifer lingensis, 575.
rattus santalum, 524. surifer manicalis, 572.
rattus septicus, 524. surifer pelagius, 572.
rattus sumbae, 524. surifer permangilis, 572.
rattus turbidus, 524. surifer spurcus, 572.
rattus viclana, 523. surifer surifer, 572.
raveni, 532, 534-536, 539, 540. surifer tenebrosus, 572.
raveni eurous, 539. taerae, 557-559, 562.
raveni raveni, 539. tagulayensis, 555.
ravus, 572. tambelanicus, 523.
ringens, 517-519, 521, 542-546, 550. thysanurus, 567.

ringens mordax, 525, 526, 546. tingius, 523.

ringens ringens, 546. tiomanicus, 523.

roa, 523. todayensis, 540.
rubiginosus, 524. tondanus, 557-560.
rufescens, 513, 528, 529. trachynotus, 566.
sabanus, 518, 552, 563. tramitius, 544, 545.
sabanus tapanulius, 569, 575, 577, 579. tua, 524.

sakeratensis, 569. tunneyi, 517, 519, 521, 531, 549, 550.
salocco, 558-560. ubecus, 573.

saturatus, 573. umbridorsum, 572.
schuitemakeri, 532, 534. valens, 541.

sebucus, 543. validus, 541.

sericatus, 550, 551, 553. validus terempa, 541.
serutus, 573. vanheurni, 524, 527, 528.
siantanicus, 523. victor, 541.

simalurensis babi, 523. vigoratus, 535, 540.
simalurensis lasiae, 523. virtus, 541, 543.
simalurensis simalurensis, 523. vociferans tapanulius, 577.
similis, 572. vuleani, 530, 532, 534, 540.
solus, 567.

vulpicolor, 566.

spatulatus, 566. == whiteheadi, 517, 518, 563, 567-570.
:ff;‘i“t:gfg ",;9’ ;)8,.532, 534, 531. wichmanni, 532-536, 540, 541.

surdus, 532, 537. xanthurus, 512, 515, 517-519, 522,
surifer, 563, 568, 572, 573. 555-561.

surifer aoris, 572. zamboangae, 524.

surifer binominatus, 572. Recuvirostra avosetta, 354.
surifer butangensis, 572. Recurvirostridae, 310.
surifer changensis, 572. Rhinoceros indicus, 8.
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sumatrensis, 8, 10, 11, 16-19, 21, 28,
32-34, 41, 53.
unicornis, 41.
Rhophalodon, 95, 115.
Rhynchomys, 506, 507, 638.
Riparia paludicola, 297.
paludicola cowani, 242, 246, 247, 256,
257, 4217.
riparia riparia, 300, 312, 427.
Rostratula benghalensis, 237, 351.
Rostratulidae, 310.

‘Sagittariidae, 295.
Sarkidiornis melanotos, 181, 197, 236,
244,273, 286, 343, 344.
Sarothrura, 297
insularis, 241, 253, 260, 262, 263, 360,
361.
watersi, 218, 220, 241, 243, 246, 256,
258, 361.
Saxicola, 439.
torquata, 219-221, 243, 253, 254.
torquata ankaratrae, 218, 219, 243,
312, 436.
torquata sibila, 219, 220, 263, 293,
434, 436.
Schetba, 293, 295.
rufa, 226.
rufa occidentalis, 266, 275, 277, 278,
281, 311, 463.
rufa rufa, 241, 244, 249-251, 256, 463.
Sciurus, 507.
Scolopacidae, 310.
Scopidae, 310.
Scopus, 297, 379.
umbretta, 236, 245, 247, 273, 287.
umbretta tenuirostris, 233, 339, 393.
Selenoportax, 732, 734, 737-740, 748,
756, 761, 773, 780, 841, 846, 847.
lydekkeri, 739, 740, 745-746, 827, 830,
831, 850-853.
vexillarius, 737, 739, 740-746, 755,
826831, 850-853, 856—868.
Sivaceros, 732, 781, 792-795, 841, 843,
864.
gradiens, 792-800, 842, 850, 856—858.
Solomys, 505, 587, 603, 606, 607, 712, 713.
sapientis, 606, 607.
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Spermestes, 297, 492.
nana, 236, 253, 255, 279, 280, 490.

Sphagum, 187.

Spirocerus, 748.

Squatarola squatarola squatarola, 239,
268-270, 287, 300, 351.

Stenomys, 580, 581, 690-692.

niobe, 582-584, 597.
verecundus, 582-584.
Stercorarius parasiticus, 300, 318.
Sterna albifrons saundersi, 238, 268, 320.
anaethetus antarctica, 261, 266, 268,
286, 320.
bengalensis par, 245, 268, 269, 318-
320, 324.
bergii bergii, 238, 268, 269, 297, 318—
320, 324.
dougalli, 266.
dougalli arideensis, 268, 281, 319.
fuscata, 320.
hirundo, 261, 286, 300, 312, 318-320.
maxima albididorsalis, 497.

Strepsiceros, 739.

Strepsiportax, 732, 734, 738, 745, 748,
756-758, 773, 774, 780, 841-847,
858, 865, 866.

chinjiensis, 764, 765, 856, 857.
gluten, 755, 756, 758-763, 778, 779,
846, 856, 857, 862, 864.
Streptopelia capicola tropica, 498.
picturata picturata, 221, 236, 250,
252, 275-278, 289-291, 303, 375.

Strigidae, 310.

Struthiocephalus, 82, 93, 94.

Sturnidae, 311.

Sula leucogaster, 322.

nicolli, 322.
sula, 322.
sula sula, 322.

Sulidae, 310.

Sylviidae, 310.

Tapinocephalidae, 93.
Tapinocephalus, 77, 81, 82, 93, 94.
atherstonei, 88-92.
Tate, G. H. H., Some Muridae of the
Indo-Australian Region. (Results
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of the Archbold Expeditions. No.
13), 501-728.
Taurocephalus, 93.
lerouxi, 81-88.
Taurops, 93.
macrodon, 91.
Taurotragus, 739, 744, 826, 862, 867,
868.
oryx, 864-866.
Tchitrea mutata, 275, 278, 290, 292.
. mutata mutata, 242, 249-251, 254,
256, 257, 432, 433.
mutata singetra, 262, 277, 281, 312,
433.
Tenrec ecaudatus, 384, 389.
Tetraceros, 735, 737, 859, 868.
daviesi, 733.
quadicornis, 733, 864-866.
Thalassarche chlororhynchos, 497.
melanophris, 497.
Thalassornis leuconotus, 297.
leuconotus insularis, 199, 237, 244,
272, 344, 347.
Thamnornis, 293, 296, 444, 447.
chloropetoides, 221, 223, 234, 285, 290,
292, 443.
Threskiornis aethiopicus, 297.
aethiopicus bernieri, 195, 234, 238, 268,
273, 274, 286, 329, 337, 344.
Timaliidae, 310.
Titanosuchus cloetei, 113.
Tragelaphinae, 733-737, 739, 747, 748,
826, 846.
Tragelaphus, 735, 739, 747, 748, 865.
buxtoni, 862, 864, 866.
seriptus, 736, 745.
Tragocerus, 732, 734, 735, 737, 744, 758,
763, 779, 800.
amalthea, 773, 789, 790, 797, 854, 860—
869.
browni, 745, 781-792, 832, 835, 854,
856, 857, 860, 868, 869.
curvicornis, 789, 790.
frolovi, 790.
gregarius, 791.
kokeni, 791.
latifrons, 757, 771, 772, 778-780, 846,
856, 857.

INDEX

leskesitschi, 771-773, 777-780, 833,
854, 859, 862, 865.

parvidens, 789, 790.

perimensis, 790, 832.

punjabicus, 745, 755, 774, 789-795,
832, 833, 850, 854, 856, 857, 860,
868, 869.

recticornis, 789, 790.

rugosifrons, 789, 790.

spectabilis, 791.

sylvaticos, 791.

valenciennesi, 792.

Tragoportax, 732, 734, 735, 737, 738,
745, 748, 756-758, 763, 770-774,
780, 800, 832, 864, 866.

salmontanus, 755, 770-780, 833-835,
850, 854, 856, 857, 860-862.
Tringa hypoleucos, 273.
nebularia, 238, 268, 300, 349.
ochropus, 300, 349.
Trigonias, 33, 34, 54.
osborni, 53.

Tupaiidae, 198, 222, 223.

Turdidae, 310.

Turnicidae, 310.

Turnix, 302.

nigricollis, 233, 236, 253, 254, 279, 280,
368, 391.
Tylas, 293, 295, 458, 462, 464, 467.
eduardi, 251.
. eduardi albigularis, 266, 281, 457.
eduardi eduardi, 241, 249, 256, 257,
457, 458.
Tympanistria tympanistria fraseri, 498.
Tyto alba affinis, 379.
alba hypermetra, 236, 392.
Tytonidae, 310.

Upupa epops epops, 499.
epops marginata, 171, 190, 192, 222,
238, 239, 242, 254, 261, 262, 278,
279, 292, 298, 424,
Upupidae, 310.
Uratelornis, 293, 295.
chimaera, 155, 285, 289, 293, 420.
Uromys, 505, 507, 510-512, 587-589,
608, 633, 707-712.
anak, 600, 605.
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anak anak, 605.

anak rothschildi, 605.
aruensis, 601.
barbatus, 601, 602.
caudimaculatus, 600.
ductor, 601, 602.

exilis, 600.

gracilis, 598.

lutillus, 593.
multiplicatus, 600, 601.
muscalis, 594.
neobrittanicus, 600, 603, 605.
papuanus, 600.
platyops, 598.

prolixus, 601, 602.
rothschildi, 600, 605.
rufescens, 589.
salamonis, 603, 607.
sapientis, 607.

sherrini, 600.

stalkeri, 592, 593.
validus, 601, 603.
validus ductor, 602.
validus validus, 601, 603.

Vandeleuria, 506.
Vanga, 294, 295.
curvirostris, 226, 229, 233, 267.
curvirostris cetra, 229, 285, 290, 291,
466.

curvirostris curvirostris, 229, 237, 250,
251, 254, 270, 277, 278, 465.
Vangidae, 294, 311.
Vinago, 297.
australis, 275, 277, 278.
australis australis, 374, 375.
australis xenia, 238, 266, 281, 312, 375.

Xenopirostris, 294, 295.
damii, 266, 466.
polleni, 200, 242, 249, 256258, 466.
xenopirostris, 177, 285, 290, 292, 293,

466.

Xenus cinereus, 238, 268-270, 300.
cinereus cinereus, 348.

Xeromys, 505, 636-638.

Zoonavena, 294, 295.
grandidieri, 236, 247, 415.
Zosteropidae, 311.
Zosterops, 171, 444, 446, 458, 462, 469.
hovarum, 475.
maderaspatana maderaspatana, 251.
maderaspatanus, 243, 262, 275, 277,
290, 474.
maderaspatanus ampotakae, 277, 281,
312, 474.
maderaspatanus analoga, 242, 243,
249, 312, 474.
maderaspatanus maderaspatanus, 242,
249, 473.












