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Descriptions of anatomical differences between skulls and mandibles of Equus zebra
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The external anatomical differences between the skulls and mandibles of 10 mountain zebras Equus zebra
and 10 plains zebras E. burchelli of both sexes were studied. The nomenclature used conforms to Nomina
Anatomica Veterinaria (1983). Eleven structural differences are described for the first time and illustrated, viz.,
outline of the foramen magnum; length of the alar canal; comparative presence of the For. alare parvum;
proportions of the mastoid process of the temporal bone; shape and development of the pterygoid crest;
notch at the rostral end of the facial crest in E. burchelli; different inclination of the caudal end of the zygomatic
arch; shape and length of the retroarticular process; relative size of the supraorbital foramina; presence of
incisive canals in E. zebra; difference in the junction of the interalveolar border of the mandible with the
alveolar border of the first cheek tooth. If three or more differences are used for identification, it should be
possible to train any worker to distinguish between the skulls of these two species.

Die uitwendige anatomiese verskille tussen die skedels en onderkake van 10 bergkwaggas Equus zebra en 10
bontkwaggas E. burchelli van beide geslagte is bestudeer. Die nomenklatuur is volgens Nomina Anatomica
Veterinaria (1983). Elf strukturele verskille word vir die eerste keer beskryf, naamlik: die vorm van die foramen
magnum; die lengte van die alare kanaal; die vergelykende teenwoordigheid van die For. alare parvum; die
afmetings van die mastoid-uitsteeksel van die temporale been; die vorm en ontwikkeling van die Crista
pterygoidea; die insnyding by die rostrale ent van die Crista facialis by E. burchelli; die verskil in helling van die
koudale gedeelte van die Arcus zygomaticus; die vorm en lengte van die retroartikulére uitsteeksel; die
relatiewe grootte van die supraorbitale foramina; die teenwoordigheid van Canales incisivi by E. zebra; die
verskil in aansluiting van die interalveolére rand van die mandibel by die alveolére rand van die eerste
kiestand. As drie of meer verskille vir identifikasiedoeleindes gebruik sou word, sal dit moontlik wees om enige

werker op te lei om tussen die skedels van hierdie twee spesies te onderskei.
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Veterinary anatomists studying species other than
domestic mammals are often confused by descriptions of
anatomical structures by zoologists and paleontologists
using a terminology differing from that in current
veterinary use. This study was undertaken to describe
skulls and mandibles of mountain zebras Equus zebra
and plains zebras E. burchelli from Southern Africa
- employing terms based on Nomina Anatomica
Veterinaria and to define reliable differences between
the two species. External surfaces only are described as
museum specimens were used which could not be
sectioned. We follow the taxonomy of Meester,
Rautenbach, Dippenaar & Baker (1986).

Detailed craniometric studies on different equid
species were carried out by Eisenmann & Turlot (1978);
Piveteau (1979); Bennett (1980); Groves & Willoughby
(1981). Specific differences between the skulls of
mountain and plains zebras were described by Cooke
(1943); Eisenmann & De Giuli (1974); Bennett (1980);
Groves & Willoughby (1981). Lundholm (1951)
described a skull of the extinct quagga E. quagga by
comparing its characteristics to known characteristics of
E. zebra and E. burchelli.

Materials and Methods

Ten skulls and mandibles (5 & &; @ 9) of each species
were borrowed from the Transvaal Museum, Pretoria
(E. zebra: TM 10079, 16414, 25915, 25918, 25919, 25920,

25923, 25926, 25927, 25929; E.burchelli: TM 681, 2083,
3501, 10061, 10064, 10072, 13190, 13201, 14171, 35499).
The E. zebra specimens were all from the Mountain
Zebra National Park (32°15'S/24°41'E);  they
included two fillies of 7 and 8 months, two colts of ca. 6
and 12 months and six adults. The E. burchelli
specimens were of adults only and came from various
localities in the Transvaal and Botswana.

The skulls of E. zebra were described from the
following aspects: caudal (nuchal), lateral, dorsal and
basal (ventral). The mandibles were described as a
whole. The skulls and mandibles of E. burchelli were
then compared to those of E. zebra and notable
differences listed. Vernier callipers were used for
measuring.

The nomenclature used is based on the third edition of
Nomina Anatomica Veterinaria (1983).

Results

Other than well-developed canines in the stallion, no
marked sexual dimorphism was observed in the skulls
and mandibles. Minor differences are pointed out, but
otherwise measurements are lumped. Measurements of
adult E. zebra skulls only are given. As this study was
basically descriptive and not morphometric, an arbitrary
decision was made to give ranges of measurements only
where there was a reasonable degree of variation; means
only are given otherwise.
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zebra and E. burchelli were noted and documented in
this comparative study. A number of them had been
described before, e.g. the position of the external
acoustic meatus, the dorsal convexity between the
zygomatic processes of the frontal bone in E. burchelli,
the shape of the orbital rim, the fronto-nasal suture, the
nasoincisive notch and the length of the external sagittal
crest (Lundholm 1951; Eisenmann & de Giuli 1974;
Piveteau 1979; and Groves & Willoughby 1981). Certain
differences described before, i.e. the relative length of
the diastema and the premolar row of the upper jaw, the
difference in shape of the choanae and the sutures
rostrally to them as well as their reference to the length
of the vomer, do not appear as reliable differences in this
study. A possible reason could be that specimens from
populations sampled by us were not included in the
studies in which these differences were reported.

As far as we could ascertain, the following differences
are described for the first time:

(i) Outline of the foramen magnum.

(il) Length of the alar canal.

(iii) Constant presence of the For. alare parvum in E.
burchelli, with a 50% occurrence only in E. zebra.

(iv) Differences in the mastoid process of the temporal
bone.

(v) Shape and extent of the pterygoid crest.

(vi) Notch at the rostral end of the facial crest in E.
burchell;.

(vii) Different inclination of the caudal end of the
zygomatic arch.

(viii) Shape and length of the retroarticular process.

(ix) Relative size of the supraorbital foramina.

(x) Presence of incisive canals in E. zebra and their
absence in E. burchelli.

(xi) Junction of the interalveolar border of the
mandible with the alveolar border of the first cheek
tooth.

We believe that if three or more of the differences
described are used in identifying the skulls of these two
species, any worker can be trained to distinguish
accurately between E. zebra and E. burchelli.
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