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The ungulates of the Indian Subcontinent are remarkably diverse taxonomically and, despite their
conspicuous nature, much remains to be learned about them. Their diversity appears 10 have been
considerably underestimated, at both specific and subspecitic level. Here, I argue that in historic
times the Subcontinent has been home to 46 ungulate species. Three of these species (Equus
hemionus, Rhinoceros sondaicus and Bos javanicus) are probably extinct. Six taxa, commonly
regarded as subspecies of other species, [ here raise to specific rank, or have done so very recently
elsewhere: Equus khur, Moschus cupreus, Muntiacus vaginalis, Cervus wallichii, Cervus hangly
and Capricornis thar. Twenty-four species are polytypic: of these, eight are more widespread
species represented by a single Subcontinental subspecies, but the remaining 16 show subspecific
diversity within the Subcontinent itself. I describe one new subspecies. Gazella bennettii salinarum,
and recognise three subspecies (for which names already exist) in Tetracerus quadricornis, a

species previously thought to be monotypic.
INTRODUCTION

Over the hundred plus years of its
existence, the Bombay Natural History Society
has seen vast changes in its political and social
setting, its clientele and its very rationale for
existence. It has survived the demise of shikar
and of British India, the dismembering of the polity
that nurtured it, and even the change of name of
the city that forms its base. In the meantime, the
Journal of the BNHS has progressed from being
a vehicle for documenting the fauna and flora of
the Indian Subcontinent to its present status as
the premier voice for knowledge, understanding
and conservation of the Subcontinent’s wildlife,
both nationally and internationally.

In the midst of all these changes, we
should not assume that the Society’s original
mission, that of documenting tire fauna and flora
of the Subcontinent, is complete. There is much
to be learned, as | hope to show, about even the
largest species of fauna, the ungulates. Again,
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while the original three countries of the
Subcontinent (India, Nepal and Bhutan) have
become divided into six, with the creation first of
Pakistan and Sri Lanka and later of Bangladesh,
these six countries share a common wildiife
heritage, and 1 treat them together here.

The object of this centennial
contribution, then, is to gather together
information on the taxonomy of the ungulates of
the Subcontinent, and to try to document exactly
what it is that we know or do not know about this
small but important corner of its biodiversity.

TaxoNomy

Taxonomy. the science of biological
classification, is still undergoing a wide-ranging
rethink of its basic premises. A classification is
an “information retrieval system”, but exactly what
information is it that we want to retrieve? Most
practising taxonomists today would say that they
want to try and incorporate information about
evolution into their classifications, because this
allows us to make predictions: if certain taxa share
a common ancestor, their behaviours, their
ecology and other aspects of their biology will be
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modifications of those of this ancestor. About
how we might incorporate evolutionary
information, however, there is as yet no consensus,
although it can be argued that a new one is
emerging.

Genera and higher categories: [tis by now
widely accepted that taxa of the genus-group and
above should represent phyletic lineages. To place
species A and B in one genus, and C in another, is
10 say that A and B share a common ancestor
which is not shared by C.

The remaining controversy concerns how
we should decide what ranks we should use. At
present, this is purely arbitrary, often based on
no more than tradition. Goodman ez al. (1998), in
the context of Primate taxonomy. have proposed
to link taxonomic rank with time since divergence,
and recently Groves (2001), citing some data on
fossii ungulates, suggested slight modifications
to this. A genus, in this scheme, would have a
time depth of about 4-8 miltion vears, a family, of
18-24 million. Subfamilies, tribes and subtribes
would remain categories of convenience, as
would subgenera: they would be used if
subdivisions were needed, regardless of the exact
times.

The Goodman et al. (1998) proposals are
well worth considering; they would bring a much-
needed objectivity into higher-category
taxonomy. For the moment, however, we need more
information on splitting times of lineages; this is
a task for the future, and in what follows I have
not made any drastic proposals for altering
conventional genera.

Species: It is generally not possible to apply
the well-known Biological Species Concept,
whereby species are defined as being
reproductively isolated. If two populations are
sympatric and do not interbreed, this is of course
unassailable evidence that they are different
species; but what if they are allopatric, as closely
related populations usually are? There is in this
case no objective criterion beyond the opinion of
some “expert” of whether they would or would

not be likely to interbreed if their ranges were to
meet.

Many taxonomists now adopt the
Phylogenetic Species Concept. whereby species
are defined as being diagnosably different; that
is to say, that every individual can be
differentiated on at least one heritable feature
(see Groves 2001). This substitutes *genetically
isolated” for ‘reproductively isolated’. and
switches the focus to the pattern (which we can
observe) and away from the process (which we
can only infer, and which may have brought it
about). Under this concept, some species are
recognised that have hitherto been regarded as
only subspecies: a small price to pay, one might
say, for objectivity. In what follows, application
of this fresh view of species has led to a drastic
revision of species boundaries in Equus, Cervus,
Capricornis and Nemorhaedus.

Subspecies: Some taxonomists do not think
it worthwhile recognising subspecies: two
populations are either diagnosably distinct, in
which case they are different species, or they are
not. Yet I think there is still value in distinguishing
two populations which are different as a whole.
but do overlap to some extent. Their gene pools
are distinct, and they are of conservation concern
(for example).

Exactly how distinct should their gene-
pools be to merit subspecific rank? We must not
try to be too rigid about this; the rule that says
that 75% of individuals of one subspecies must
be distinguishable from all individuals of other
subspecies (the 75% rule) is a good guideline.
We can say no more than that,

It is mandatory, of course, that
subspecies be geographic segments of a species,
The category should not be misused to designate
conspicuous morphs (colour, karyotype, etc.) that
occur within populations.

Synenymy: Among junior synonyms, only
those described for the Subcontinent are listed
here. Author, date and type locality, but not full
bibliographic reference, are given.
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Order Proboscidea
Elephants

FAMILY ELEPHANTIDAE
Genus Elephas Linnaeus, 1758

Elephas maximus Linnaeus, 1758. Asian elephant

Elephas maximus maximus Linnaeus, 1758.

1758 Elephas maximus Linnaeus. “In Zeylonae
paludosis ad amnes” (in the marshes of
Ceylon by rivers). Restricted to rain forests
of Sabaragamuva by Deraniyagala (1939).

1797 Elephas indicus G. Cuvier. Deranivagala
(1955) states that this was based on a
specimen from Ceylon (Sri Lanka), but an
examination of Cuvier's description does
not bear this out.

1797 Elephas asiaticus Blumenbach. Asia,
chiefly Ceylon.

1845 Elephas indicus bengalensis de Blainville.
Ganges in Bengal.

1845 Elephas indicus ceylanicus de Blainville.
Cevlon.

1940 Elephas maximus vilaliya Deraniyagala.
Manampitiya, floodplain of Mahavili,
eastern Ceylon.

1950 Elephas maximus
Deraniyagala. Travancore.
Deraniyagala (1955) distinguished two

subspecies in Sri Lanka and two on the mainland

of the Subcontinent. Elephas maximus vilaliya,
which he calls the giant Ceylon swamp elephant,
is restricted to the Mahavili floodplain, and is
distinguished from the smaller nominotypical
E.m. maximus, which is the widespread form, by
its larger size and associated skull shape
differences. The food supply on the Mahavili
floodplain is exceptional; one must be cautious
about recognising a separate subspecies based
almost entirely on size and size-dependant
features under circumstances where phenotypic
plasticity is so likely to be involved. Sri Lankan

dakhunensis

elephants differ from Indian in their general
tusklessness, as male Indian elephants generally
have tusks (see next para). Most Sri Lankan
elephants are rather small, but Mahavili ones can
be larger than mainland ones.

Deraniyagala’s mainland subspecies were
differentiated on the basis of tusk development and
the degree of depigmentaticn on the ears and face.
In £.m. dakhunensis 96% of the males are tusked,
and depigmentation is *heavy and white”, but in
E.m. bengalensis only 51% of males have tusks,
and depigmentation is “scanty and white”; in
Southeast Asian subspecies over 90% of males are
tusked, and depigmentation is scantier and grayer
(less white) the further south one goes.

The information on the proportion of
tusked males is interesting but cannot be of much
value for differentiating subspecies, given that it
concerns males only and the percentage
differences are so slight (nowhere near the
‘seventy-five percent rule’ described above). The
amount of depigmentation may be more cogent.
All Asian elephants undergo some facial and ear
depigmentation with age, and it is, in my
experience, notably heavier at any age in Indian
than in Southeast Asian elephants, but there is a
great deal of overlap between northern and
southern Subcontinent elephants. For the
moment, no subspecies are recognised in the
region, though Indonesian/Malaysian
(E.m. sumatranus) and probably mainland
Southeast Asian (E.m. birmanicus) subspecies
would be worth recognising at least provisionally.

Order Sirenia
eacows

FAMILY DUGONGIDAE
Genus Dugong Lacépede, 1799
Dugong dugon (Miiller, 1776). Dugong

1776 Trichecus dugon Miller. Cape of Good
Hope to Philippines.
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1799 Dugong indicus Lacépéde. Indian Ocean.

There appears to be no study to examine
whether any geographic differentiation exists
between Red Sea, Indian Ocean and Australasian
dugongs.

Order Perissodactyla
Odd-toed ungulates

FAMILY EQUIDAE
Genus Eguus Linnaeus, 1758

Equus kiang Moorcroft, 1841. Kiang or Tibetan
wild ass

The kiang has a large head and thick muzzle;
relatively long mane; and long hairs not restricted
to tail tuft but extending some way up either side
of tail. The demarcation pattern between
contrasting dark (reddish) body blocks and white
underside is oblique from stifle (knee joint) to
croup (rump), and the white rump patch is infused
with the reddish tone of the haunch. The dorsa)
stripe is thin and never bordered with white; it
extends to tail tuft. A dark ring round hoof. Ear
165-178 mm long.

Skull resembles E. hemionus, except that
incisors tend to sit more vertically in the jaws
(except in aged individuals, in which alveolar
recession tends to reveal the oblique roots), and
highest point on cranial profile is often directly
above the posterior rim of the orbit, instead of
behind it.

Equus kiang kiang Moorcroft, 1841
1841 Equus kiang Moorcroft. Eastern parts of
Ladakh.
Size large, skull length 492-537 mm (n=15).
Range in Subcontinent: Ladakh.

Equus kiang polyodon (Hodgson, 1847)

1847 Asinus polyodon Hodgson. Tibet, just
north of the Sikkim border (fixed by Groves
and Mazak, 1967).

1959 Hemionus kiang nepalensis Trumler,
“Nepal”; more probably the region of Tibet
justnorth of the Sikkim border (see Groves
and Mazak, 1967, who discuss the status of
the skin and skull of the type specimen).
Size very small, skull length 473-494 mm

(n=7), but nasals and toothrow as long as in other

kiangs. Range in Subcontinent: Sikkim.

Equus hemionus Pallas, 1775. Onager or Asian
wild ass

Mane very short, “clipped”; dorsal stripe
thick, bordered with a white line on either side;
white of rump is not infused; demarcation
between the reddish flank block and whitish
underside runs parallel to the body outline, before
turning sharply up towards the dorsal stripe. A
dark ring round hoof. Nasal bones relatively
straight. Skull resembles £. kiang.

Equus hemionus blanfordi (Pocock, 1947)
1947 Microhippus hemionus blanfordi Pocock.
Sham Plains, Quetta, Baluchistan.
This grayish subspecies was unusual in
E. hemionus in that the dorsal stripe did not reach
the tail-tuft. Skull length 484-498 mm (n=2). It is
now extinct; [ have seen only two specimens, one
from the type locality, and the other from Kandahar
in Afghanistan.

Equus khur Lesson, 1827, Khur or Indian wild

ass

1827 Equus khur Lesson. Little Rann of Kutch
(tixed by Groves and Mazak, 1967).

1862 Asinus indicus George, 1869. India.

The khur is sharply distinct from
Equus hemionus, and we cannot now tell whether
the two intergraded; at any rate, the extinct
Baluchistan subspecies of £. hemionus (see
above) was not intermediate, except possibly in
the failure of the dorsal stripe to extend to the tail-
tuft. In Equus khur the coloured blocks on flank
and haunch are very small, so the predominant
colour is white, and lower 45% or more of flank is
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whitish; demarcation on the lower haunch slants
upward from front (stifle) to back. Dorsal stripe
with a clear white border on either side; this
becomes obfuscated with age, but probably never
entirely disappears. White wedge between
haunch- and flank-blocks nearly or fully reaches
spine. Legs pure white. White zone on muzzle
occupies nearly 40% of snout-to-ear distance.
Dorsal stripe fades out halfway down tail. No dark
ring round hoof. Nasal bones raised (making
whole facial profile strongly concave); skull short
[length, male 493-519 mm (n=3), female 468-511
mm (n=6)], with small teeth, noticeably high-
crowned. Choanae small. Orbits high.
Metapodials less elongated than £. hemionus. Ear
very long, 187-210 mm,

The khur still occurs in the Little Rann of
Kutch. I have seen a specimen from Thar Parkur,
Sind, where it is now extinct.

FAMILY RHINOCEROTIDAE
Genus Rhainoceros Linnaeus, 1758

Rhinoceros unicornis Linnaeus, 1738, Indian/
Great one-horned rhinoceros
1758 Rhinoceros unicornis Linnaeus, 1758.

Rookmaaker (1998) shows that this name

was based on the same specimen from

which Albrecht Direr’s famous woodcut
was taken. He suggests restricting the type
locality to Assam.

1817 Rhinoceros indicus G. Cuvier.

1830 Rhinoceros asiaticus Blumenbach.

1867 Rhinoceros stenocephalus Gray. Asia.

1876 Rhinoceros jamrachi Sclater. Manipur.

Contra Rookmaaker (1983), I would consider

that the original description, that of Jamrach

(1874), does not truly count as a

“publication.”

The historical distribution of this species
extended from the upper Brahmaputra, on (and
beyond) the Burmese border, along the Ganga-
Brahmaputra system to the Indus and its

tributaries, as far west as the Khyvber Pass
(Rookmaaker 1980, Rookmaaker 2000).

In the multivariate analysis of Groves
(1993a), Nepalese and Assamese skulls are
different. Those from Assam tend to have
narrower Zygomatic breadth but wider occiput and
interorbital region. A single skull from Koch Bihar
was more similar to those from Nepal. These
findings should be tested on larger samples.

Rhinoceros sondaicus Desmarest, 1822, Javan/
Lesser one-horned rhinoceros

Rhinoceros sondaicus inermis (Lesson, 1840)
1840 Rhinoceros inermis Lesson. Sunderbans,

Broad across the zygomatic arches, and
high occiput (Groves and Chakraborty 1983,
Groves 1993a). The subspecies from the
Sundarbans and neighbouring districts (including
the Sylhet and Chittagong districts of Bangladesh,
and Manipur, possibly also Bhutan and Sikkim:
see Rookmaaker 1980) became extinct in the 1890s.

A skull from Moraghat, Bhutan Duars
(where the species has been extinct since the
1870s), differs slightly from Sundarbans
specimens, especially in its large teeth (Groves
1967).

Genus Dicerorhinus Gloger, 1841

Dicerorhinus sumatrensis (G. Fischer, 1814).
Sumatran/Asian two-horned rhinoceros

Dicerorhinus sumatrensis lasiotis (Sclater, 1872)
1872 Rhinoceros lasiotis Sclater. Chittagong.

A large subspecies with large teeth and
very broad, high occiput; molar teeth are large
(Groves and Chakraborty 1983, Groves 1993a).
Formerly occurred in the northeastern states of
India and eastern Bangladesh, as far west as the
Sankosh river, and North Cachar, Cachar and
Hailakandi districts in Assam; it apparently still
occurs in Manipur and Nagaland (Choudhury
1997).
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