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2. Taxonomic Diversity in Arabian Gazelles:
The State of the Art

Colin P. Groves

Abstract: The discovery that the type of Gazella arabica does not correspond to any of the known
and authenticated taxa of Arabian gazelles ushered in an era of unfortunate instability in Arabian
gazelle taxonomy. This was further compounded by the description of Gazella bilkis.

Morphologically, Gazella dorcas - a largely African species - seems closest not to G. saudiya
(which has generally been regarded as its Arabian representative) but 10 G. gazella cora and G. g.
muscatensis. G. g. gazella is surely correctly regarded as conspecific with these last two, but at the
same time shows approaches to G. bilkis, thus completing a confusing ring-species effect.

A further complication is the recent resurrection from synonymy with cora of G. g. erlangeri,
a small dark straight-horned subspecies from the south-west of the Arabian peninsula.

There are a few problems with G. subgutturosa as well: is the Bahrain population different
from mainland G. s. marica? And are Syrian and Iraqi populations of the species different yet again?

Skull, horn and pelage characters have commonly been used to differentiate gazelle species
and subspecies. In my presentation, I will pay attention to these characters and in addition to certain
Jeatures of body proportion.
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Introduction

- Arabian gazelles: The first description of an Arabian gazelle was that of Buffon (1764),
who placed at the head of his thirteen species or varieties of "antilopes” one called simply “the
gazelle, found in Syria, Mesopotamia and other provinces of the Levant, as well as in Barbary, and in
all the northern parts of Africa”". The description specified horns "about a foot in length”
(approximately 300 mm), with 12-13 rings; and it was contrasted with a second species, "the kevel",
said to be from Senegal, which was smaller, with less rounded, more compressed horns with 14-18
rings. A certain Dr Russel was quoted as saying that in the neighbourhood of Aleppo there were
actually two kinds of gazelles, the mountain gazelle, of a deep brown colour, and the gazelle of the
plains, much paler and "not so nimble, nor so handsome as the first" (the idmi and the rheem are
easily recognizable from these descriptions). Two years later Pallas (1766) gave the name Antilope
gazella to Buffon's "gazelle", and Neumann (1906) restricted the name, probably correctly in the
main (although it was actually somewhat of a composite), to the Palestine mountain gazelle,
nowadays generally called Gazella gazella gazella.

Lichtenstein (1827) gave the name Antilope arabica to some gazelles collected by Hemprich
& Ehrenberg: a male from the Farasan Islands and a female and young from Sinai. Brooke (1873)
used this name (in the combination Gazella arabica) for South Arabian gazelles, and Neumann
(1906) restricted the name to the Farasan male; from that date it was customarily used, in the form
Gazella arabica or Gazella gazella arabica, for the common gazelle (idmi) of the Arabian peninsula,



until Groves (1983) re-examined the specimen concerned and showed that it was unlike any other
spectmen known from that region.

Smith (in Cuvier, 1827) described a new gazelle, Antilope cora, based on a pair formerly
living in the Tower of London menagerie, "said to have been brought from India, or more properly
from the Persian Guiph" (vol. 4), or more definitively from "the shores of the Persian Gulf, eastern
Arabia” (vol. 5). Groves (1983) argued that this should be regarded as the earliest name for the idmi
of Arabia, which would therefore be known as Gazella gazella cora.

Brooke (1873) recognized two species in Arabia: Gazella dorcas in the north and Gazella
arabica in the south. By "North Arabia", however, he meant Sinai, which he called Arabia Petraea;
and as far as one can deduce his South Arabian specimens appear to have been restricted to the
Farasan specimen in Berlin, and a skull from Mocha in Yemen (now referred to G. bilkis), which was
the only Arabian peninsular specimen registered in the Natural History Museum, London, by that
date. A year later (Brooke, 1874) he added Gazella muscatensis, from the Batinah Coast of Oman, to
the list; this was based on a pair living in the London Zoo, and his comparative sample of G. arabica
appears to have been the same as in his earlier paper: this should be borne in mind when reading, for
example, his contrasting of the lyrate horns of his new species with the straight horns of arabica.

Thomas (1897) described the Arabian sand gazelle, or theem, as Gazella marica. Although
Ellerman & Morrison-Scott (1951) associated this with the Saharan G. leproceros, it was later shown
(Groves & Harrison, 1967) that its true affinities are with the Central and Western Asian G.
subgurturosa.

In 1905, Neumann clarified the status of Pallas's gazella, as noted above, and observed that
the Farasan and Sinai specimens which formed the basis of Lichtenstein's arabica were not in fact of
the same taxon. Restricting the name arabica to Farasan, he described the Sinai specimens as
Gazella arabica rueppelli (later shown to be synonymous with G. dorcas isabella by Groves, 1983),
and described a further new subspecies, G. arabica erlangeri, from Aden (based on living specimens
in the London Zoo).

It was not until well into the present century that the Arabian peninsular afri was described,
under the name Gazella gazella saudiya, by Carruthers & Schwarz (1935). It was briefly raised to
specific rank by Morrison-Scott (1939), then assigned to the African Gazella dorcas as an Arabian
subspecies by Ellerman & Morrison-Scott (1951).

It was Ellerman and Morrison-Scott (1951) who first brought some semblance of order into
the by now rather complicated taxonomy of Arabian gazelles, recognizing three species in the
Arabian peninsula: G. dorcas saudiya Carruthers and Schwarz, G. gazella arabica Hemprich and
Ehrenberg (recte Lichtenstein), and G. leptoceros marica Thomas. Groves and Harrison (1967)
followed this scheme, at least in outline; but they referred the taxon marica to the Central Asian G.
subgutturosa instead of to the Saharan G. leptoceros, and revived the name muscatensis for the
subspecies of G. gazella living along the Batinah coast of Oman. Groves (1969) added the Indo-
Iranian bennerti (and its subspecies) to G. dorcas, noting its resemblance to saudiya: this was perhaps
the ultimate in taxonomic oversimplification applied to the genus.

Since that time, the picture has once more become complicated. Groves (1983) found that
the type of Antilope arabica Hemprich and Ehrenberg, from the Farasan Islands, is quite unlike the
form of G. gazella which is widespread in the Arabian peninsula, which therefore takes the next
available name, cora Smith. The gazelle from the Yemen highlands, placed with some misgivings in



G. gazella as a possible undescribed subspecies by Groves and Harrison (1967), was described as a
new species, G. bilkis, by Groves and Lay (1985). Groves (1985, 1988) re-established G. bennerti as
a separate species; he expressed more and more doubt whether the taxon saudiva could really be
included in G. dorcas, and Rebholz er al. (1991) confirmed that its karyotype is indeed totally
distinct. Thouless and Al Bassri (1991) examined recently taken specimens from the Farasan
archipelago, and could not find anything resembling the type of arabica; they described the present-
day Farasan population as a new subspecies, and thereby left a big question-mark over the whole
arabica problem. Finally Groves, Thouless and Vassart (in press) recognized yet another subspecies
of G. gazella on the mainland, for which they revived Neumann's name erlangeri.

Table 2.1 Putatively recognized gazelle taxa in the Arabian peninsula.

Species Arabian subspecies
G. dorcas Linnaeus isabella Gray
G. saudiya Carruthers and Schwarz
G. gazella Pallas gazeila Pallas
cora Smith

erlangeri Neumann
farasani Thouless and Al Bassri
muscatensis Brooke

G. bilkis Groves and Lay

G. arabica Hemprich and Ehrenberg

G. subgutturosa Giildenstidt marica Thomas

The result of all this is that the putatively recognizable taxa in Arabia are as given in Table
2.1. In this listing, G. dorcas isabella, G. gazella gazella, G. g. muscatensis and G. bilkis are not
confirmed for Saudi Arabia; all the others - six in all, .if the enigmatic G. arabica is counted - are
known to exist, or have existed until recently, within the borders of the Kingdom.

This paper will examine the interrelationships among these taxa, and outline their differences
and recognition features.

The meaning of taxonomic statements
Before reviewing the taxonomy of Arabian gazelles, it is necessary to be explicit about the nature of
taxonomic statements: what exactly are species, subspecies, and taxa in general?

Most practising taxonomists, working with what until recently was the only material
available for taxonomic study, and is still the most accessible (namely, museum skins and skulls),
"know" what species and subspecies are. The working definitions were put succinctly by
Deraniyagala (1955):

® A species is a community of similar individuals in which each is distinguishable from
another of any other community.

® A subspecies is one of several populations. within a species which differ from one another
as a whole but possess types of individuals that are common to some or all of these
populations.
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Figure 2.1b



Figure 2.1¢

Figure 2.1 Arabian gazelles formerly in Chester Zoo, U.K. (Adult males): a, b) Gazella gazella cora, from
Manwakh, Hadhramaut; ¢) Gazella bilkis, from Yemen. Photos: Ken Green.

As a general rule, these characterizations have served as implicit guidelines for museum
taxonomists since at least the middle of the century, and probably before (see, for example. Miller.,
1934, who classes numerous taxa of colobid monkeys as distinct species, however slight their
differences, because "among the 72 specimens... I have found no one that is intermediate or of
doubtful status...”). Deraniyagala's description of a species leaves little room for manoeuvre, but how
much difference “as a whole" might mean in that of a subspecies is wide open. When it is made
explicit, a taxonomist has usually proved to be working with the "Coefficient of Difference" of Mayr
et al. (1953): when two samples are compared for a given quantitative character, this is the difference
between the means divided by the sum of the standard deviations, and a C.D. of >1.27 (joint non-
overlap of 90%) is commonly used as rule-of-thumb to indicate subspecies difference.

Historically, the most generally used definition of a species is that of Emst Mayr (see, for
example, Mayr er al., 1953):

A species is a group of actually or potentially interbreeding natural populations which are

reproductively isolated from other such groups.

This is commonly known as the Biological Species Concept (BSC for short). The link with the
museum taxonomist's working definition (above), though rarely made explicit, is as follows:
reproductive isolation equals genetic discontinuity which in its turn implies absolute morphological
separability.
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Dissatisfaction with the BSC over the past ten years or so has taken various forms. Most are
endoheresies (objections from within), and have to do with the meaning and maintenance of
reproductive isolation, or the need to fit nonsexually reproducing organisms into it; but we have now
to reckon with an exoheresy, the Phylogenetic Species Concept, which maintains that what species
are "about" is not reproductive isolation at all, but something quite different (see below). As Vane-
Wright (1992) and Endler (1989) note, species are both the basis for cataloguing the living world and
an attempt to describe evolutionary relationships. While "...a lack of certainty should be accepted as
inherent to the subject" (Vane-Wright, 1992), especially considering that we are dealing with a
dynamic, evolving system not an all-or-nothing static one, there is a practical consideration: species
are required by conservation workers, who need the concept to calculate species richness, analyze
centres of endemism, communicate to the public about "endangered species” and convince legislators
of the need for their protection, and plan protected areas to cover the maximum species diversity
(Rojas, 1992). How may all these different interests and concerns best be served?

Biological Species Concepts

Paterson in particular has objected to defining a species in terms of its external relationships. which
as he has argued are a by-product of its species status, not its essence. For him a species is "that most
inclusive population of biparental organisms which share a common fertilization system" (Paterson,
1986); this is the Recognition Concept of species. Lack of interbreeding is not part of this definition.
The logical domain of this concept, as Templeton (1989) argues, is as unclear as is that of the
traditional BSC: not only are nonsexual organisms excluded, but population subdivision (by
geographic barriers, for example) and isolation by distance immediately bring their whole basis into
question. He proposes instead the Cohesion Concept: the species is “the most inclusive population of
individuals having the potential for phenotypic cohesion through intrinsic cohesion mechanisms",
these being either genetic (interbreeding and so on) or demographic (evolutionary or ecological).
Endler (1989) points out, however, that Templeton's new concept is just as hard to make operational
as is Paterson's. This drawback to both these new concepts, even though they do manage to a degree
to improve on the old BSC, suggests that for sexually reproducing species at least we should return to
Reproductive Isolation as a purely practical measure, even though we must continue to enquire into
biological mechanisms.

What, then, does Reproductive Isolation of a species imply? Does it mean that the entity
under consideration cannot, under any circumstances, interbreed with any other such entity? (Or, if it
does, would the resulting hybrids necessarily be sterile?). Or does it mean that it normally does not
but may be persuaded to do so under altered circumstances? Or is a certain - even, a considerable -
amount of interbreeding permissible, as long as gene-flow from one species to another does not
occur? These problems are reviewed by Groves (1989), who notes that in a dynamic, evolving
biosphere all stages in the development of reproductive isolation should be expected, and the
taxonomist must simply make the strategic decision most appropriate to the occasion.

Endler (1989) and Templeton (1991) suggest that the botanical concept of Sygameon ("the
most inclusive unit of interbreeding in a hybridizing species group™), may be relevant to the species
concept in mammals. A good example, in the context of this volume, would be that of Antilope
cervicapra and Gazella spp.: all capable of interbreeding, they would form a syngameon, and within
it there are subunits which do not form a natural continuum, some at least of which would be species.
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