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2. The Taxonomy of Arabian
Gazelles

Colin P. Groves

This chapter will review some recent findings on (1) phylogenetic
relationships within the Antilopini, (2) the limits and contents of the
genus Gazella, and (3) the interrelationships of the Arabian species;
and then give brief diagnoses and comments on the species and
subspecies in Arabia.

In this chapter, "Arabia" designates all those countries east of the
Suez canal where Arab peoples form a significant proportion of the
population, and the Arabic language is widely used; that is to say
Saudi Arabia, Yemen, Oman, the United Arab Emirates, Qatar,
Bahrain, Kuwait, Iraq, Syria, Jordan, Lebanon, Palestine, Israel and
the Asian part of Egypt (i.e. the Sinai peninsula). The term "the
Arabian Peninsula" here means those countries south of the borders
of Saudi Arabia with Iraq, Kuwait and Jordan.

CLADISTIC RELATIONSHIPS OF GAZELLES

The Antilopini

The gazelles are bovid ruminants belonging to the genus Gazella, of
the tribe Antilopini. Other members of the tribe Antilopini include
springbok, blackbuck, gerenuk and dibatag; beyond this there is little

consensus on their taxonomy.
The most recent survey of the subfamilies and tribes of the

Bovidae is by Gentry (1992). As far as the gazelles and their relatives
are concerned, Gentry confirms the usual content of the tribe
Antilopini, with the addition of Saiga (the saiga antelope of Russia,
Kazakhstan and Mongolia), which had previously been included in
the Caprini (sheep/goat/chamois group). Gentry defined the newly
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expanded Antilopini by the possession of the following derived con-

ditions:

- increased diameter of horn cores

- complicated interfrontal suture

- strong, localized basioccipital anterior tuberosities

- a central cavity on the Mg hypoconulid

- lateral placement of the longitudinal digital flexor ridge on the back
of the tibia :

- large high position for lateral tubercle of radius.

Not all of these character states, however, are uniquely derived;
in particular, some of them recur in the closely allied Neotragini
("dwarf antelopes"). Gentry concludes (1992:29) that the Antilopini
and Neotragini together form a subfamily, Antilopinae, one of five
which he recognizes within the Bovidae; but he cautions that the
Neotragini are probably paraphyletic and some of the genera
currently referred to that tribe will probably have to be transferred to
the Antilopini.

Recently (but before the publication of Gentry's review), I collected
data towards a phylogenetic assessment of the Antilopini, using
specimens in the collection of the Natural History Museum, London
{formerly the British Museum (Natural History)}. The taxa I studied
were the following:

Ammodorcas clarkel (the dibatag of Somalia)

Litocranius walleri (the gerenuk of northeast Africa)

Antidorcas marsupialis (the springbok of southern Africa)

Procapra picticaudata and P. przewalskii (Tibetan and Przewalski's
gazelles, from western China)

Prodorcas gutturosa (the Mongolian gazelle or zeren, from Mongolia
and northern China)

Antilope cervicapra (the blackbuck of India and Pakistan)

Gazella (Nanger) granti, soemmerringii and dama {Grant's,
Sommerring's and Dama gazelles, large gazelle species from north-
east Africa and the Sahara)

Gazella rufifrons and G. thomsonil (red-fronted and Thomson's
gazelles, from northeast Africa and the Sahel)
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Gazella bennettii (Bennett's gazelle or chinkara, from India,
Pakistan and Iran)

Gazella subgutturosa (goitered gazelle from the Arabian, Indo-
Iranian and Central Asian deserts)

Gazella dorcas and G. gazella {(dorcas and mountain gazelles, from

North Africa and Arabia)

As many specimens as possible were studied for each taxon.
Because the study was done prior to Gentry's (1992) publication, Saiga
and the neotragines were not included. The Caprini (specifically,
Capra and Rupicapra) were used as outgroup.

Fifty characters were used for the analysis. These will be detailed

in a future report; briefly, they include 5 characters of the horn
sheaths, 4 of horn cores, 13 of the dentition, 22 of the skull, and 6 ex-
ternal.
MacClade, version 2.1 (Maddison and Maddison, 1987) produced
five almost equally parsimonious trees of length 225, 226 or 227, and
Consistency Indices of 0.48 or 0.49. These are depicted in Figure 2.1
a-e. There seems no dispute about the initial branching sequence, as
follows:

The first branch separates Procapra and Prodorcas from the rest.
There is thus an initial branching into a Central Asian and an
essentially Afro-Arabian group. At this point the tribe Antilopini
could be split into two subtribes if it were felt desirable.

The second branch separates the only southern African taxon,
Antidorcas from the rest, and at the third node the two northeast
African genera, Ammodorcas and Litocranius branch off. The

sequence of these first three nodes is the same in all the shortest
trees, but the sequence of the next two or three branches is in ques-
tion: the terminal branch consists entirely of the small gazelle
species, usually in the sequence bennettii (subgutturosa, dorcas), and
it is the relationships between this terminal gazelle group, G.
rufifrons, the Nanger group and Antilope that are disputable. These
will be discussed in the next section.
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LIMITS AND CONTENTS OF THE GENUS GAZELLA

It is clear from the above that the genus Gazella, as conventionally
defined, forms a clade with the blackbuck, Antilope. Within this
clade, however, relations are not settled. The four branches, whose
relative positions switch around for almost no cost in tree length, are
here designated rufifrons (which includes the closely related or
conspecific thomsonii), Nanger, Antilope and Gazella (restricting
this name to the bennettii/subgutturosa/dorcas group). The shortest
tree (length 225) gives the following arrangement:

(rufifrons, Nanger)(Antilope, Gazella)
but two other sequences:

Antilope (Nanger (rufifrons, Gazella)

rufifrons (Nanger (Antilope, Gazella)
require only one more step, and

Nanger (rufifrons (Antilope, Gazella)
is only one step longer again.

The importance of this is that the genus Gazella, as conven-
tionally delimited, may well be paraphyletic. The four almost
equally parsimonious arrangements described above, and depicted in
Figure 2.1, are in fact supported by differing numbers of potential
synapomorphies:

(1) There are no character states which unite rufifrons with
terminal Gazella to the exclusion of Antilope or Nanger. That is to
say, although Figure 2.1 a is only one step longer than the most
parsimonious solution (Figure 2.1 b), it is not supported by any
synapomorphies. .

(2) Favouring figures 2.1 b, ¢ or d, Antilope alone shares with
Gazella a total lack of orbital tubularity, the potential occurrence of
perforations in the lacrimal, supraorbital foramina that are
generally in a deep, wide pit, and an excessively complicated
interfrontal suture.

(21) There is only one character which possibly supports the
single most parsimonious solution, figure 1b: lacrimal perforation.
It is more likely, however, that this character is a homoplasy be-
tween the Gazella clade and the Litocranius/Ammodorcas clade. In
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both Litocranius and Ammodorcas, the lacrimal is studded with per-
forations as is the lacrimo-malar suture; in Gazella there is at most
one fenestra, apparently constant in occurrence in G. bennettii, cu-
vieri, subgutturosa, leptoceros and bilkis, but only occasional in dor-
cas and gazella.

(2i) In support of figure 2.1c, Antilope and G. rufifrons share with
Gazella a tendency for the posterior valley of P4 to open distally (it is
distolingual in Antilope and G. rufifrons, fully distal in Gazella), but
it opens lingually in Nanger, as in all other Antilopini.

(2iii) Supporting figure 2.1d, Nanger, Antilope and Gazella share a
large preorbital fossa, extending well into the lacrimal bone
(convergent with Antidorcas), whereas this does not extend so far in
G. rufifrons; shortened nasal tips, which often do not extend forward
of the lateral nasal prongs; and a rhinarium which extends well
along the upper margins of the nostrils.

This distribution of shared derived character states seems, thus,

-to favour the sequence

rufifrons (Nanger (Antilope, Gazella)).

Interestingly, this result is in reasonable agreement with that of
the chromosome banding study by Effron et al. (1976), who found that
Antilope, Nanger and the small Gazella, but not G. thomsonit (sister
species to G. rufifrons) share a unique X-autosome translocation; the
chromosome workers, on the other hand, tended to favour a link
between Antilope and Nanger, which is not among the most par-
simonious solutions morphologically (tree length for this solution is
231: Figure 1f).

All this implies that the taxonomy needs to be revised. There are
two possible courses of action: either place all these taxa in one
genus, for which Antilope Linnaeus, 1758 takes priority over Gazella
de Blainville, 1816; or else remove the large species (Nanger) and the
G. rufifrons group from the genus Gazella. The first alternative, en-
tailing the total loss of the generic name Gazella, would result in un-
speakable nomenclatural confusion. The second would require some
adjustments, but a few authors already do recognize Nanger as a full
genus (for example Andreae and Krumbiegel, 1976, although they
spell the name Nanguer). For G. rufifrons and G. thomsonii the prior
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available name would seem to be Eudorcas Fitzinger, 1869 {synonym
Korin Sclater & Thomas, 1898). The possibility of separating the ru-
Jifrons group generically has been anticipated by Furley et al. (1988).

The small gazelles G. bennettil, G. subgutturosa and the G. dor-
cas/gazella group are confirmed as forming a monophyletic cluster,
for which the prior available generic name is, happily, Gazella de
Blainville, 1816 (type species, G. dorcas). As far as relationships
among them go, G. bennettii may have branched off before the other
two separated: it has primitively prominent horn rings, well-formed
even on the posterior surface; the lower molar stylids are exception-
ally prominent; the horns are less upright; and the carpal glands are
enlarged, and covered with a large "knee" tuft. As far as the karyotype
is concerned, G. bennettii lacks the extensive fusions characteristic
of other small gazelles and shared in part with Nanger and Antilope;
these could be taken to indicate that G. bennettii is the sister-group of
that entire complex, but the fusions could be homoplasious (and
morphologically this solution is unparsimonious: figure 2.1f), and
they may even have occurred independently in the dorcas group and
in subgutturosa, as there are similarities between the latter and G.
bennettii in the Y chromosome (Furley et al., 1988). Possible
morphological links between G. bennettii and G. subgutturosa are the
unreduced third lobes of M,, the reduced "goat folds" on the lower
molars, and the very thin enamel; the plausibility of such a
relationship (only slightly less parsimonious than others: figure
2.1e) will be tested in the next section.

THE INTERRELATIONSHIPS OF THE ARABIAN SPECIES

The relationships depicted in figure 2.la-e show some slight
Inconsistency; a more detailed study is needed, bringing in the other
taxa of the genus Gazella as now restricted. This study is being pub-
lished in a different context (Groves, 1996). Briefly, using mainly
specimens in the Natural History Museum (London), 27 skull and
horn characters (some of them derived from gap-coding of measure-
ments) were coded and analysed using Hennig 86, version 1.5 (Farris,
1988), then examined using MacClade. In that study, the interrela-
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tionships of the dorcas/gazella group was the focus; as reported in
Groves (1996), of several nearly equally parsimonious solutions, one
was favoured (figure 2.2 a) because it corresponded with "biological
species” limits. Relationships among taxa are very close, however,
and a number of almost equally parsimonious solutions are possible:
unlike the large-scale relationships cladograms (previous section),
the alternative placements concern almost all the taxa. In addition
to the taxa analysed as above, the relationships of those outside the
dorcas/gazella group are of interest, and a new cladogram, as parsi-
monious as the previously "most-favoured” one, is presented here
(Figure 2.2 b).

The taxa analysed were as follows:
- G. subgutturosa: this sample was a mixture of Arabian peninsular G.
s. marica (n=12) and Iranian G. s. subgutturosa (n=26).
- G. bennettii: a sample of this species, mainly from Iran (n=22), was
utilised mainly as context for Arabian taxa.
- G. saudiya (16): the afri of Saudi Arabia, formerly classified as a
subspecies of G. dorcas but shown by Rebholz et al. (1991) to be a dis-
tinct species.
- G. dorcas: the dorcas gazelle of North Africa. The subspecies anal-
ysed separately were G. d. dorcas (Western Desert of Egypt) (n=26), G. d.
osiris (Sahara, mainly utilising a sample from Tadmeit) (n=61), G. d.
isabella (Red Sea Hills of Sudan) (n=36) and the distinctive G. d.
pelzelni (n=19) from northern Somalia,
- G. arabica: the single known specimen, supposedly from Farasan.
- G. bilkis (n=5): the Queen of Sheba's Gazelle, from the Yemen high-
lands.
- G. gazella: the "common Arabian" or "Mountain" Gazelle, the idmi
(Arabic) of Saudi Arabia, including the following samples, analysed
separately: G. g. erlangeri (Yemen, and Thuwal, north of Jeddah)
(n=10); G. g. cora (southwestern Arabian peninsula, both Saudi
Arabia and Oman) (n=30); G. g. muscatensis (northeastern Oman)
(n=19); G. g. gazella (Israel) (n=64); and a sample from the King Khalid
Wildlife Research Centre, identified faut de mieux as G. g. gazella
(n=13). I have not seen the type series of G. g. farasani, so this taxon is
for the moment omitted.






