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Koffiefontein quaggas and true
Cape quaggas: the importance
of basic skull morphology

V. Eisenmann® and J.S. Brink®

Simple morphological characters that distinguish the skulls of
horses, asses, mountain zebras, plains zebras and Cape quaggas
are described and illustrated. These characters confirm that the
alleged ‘Quagga’ skulls of Koffiefontein actually belong to horse
and asses, and that the true Cape quagga skulls have greater
resemblance to plains zebra skulls than to mountain zebra skulls,
The possible reasons for disagreement in a recent controversy
about the relative closeness of the Cape quaggas to the plains and
mountain zebras are discussed.

Inarecentreport' a study of five subfossil equid skulls recovered
early in the last century from near Koffiefontein, western Free
State,” was cited as providing support for a close relationship
between the extinct Cape quagga and the living Cape mountain
zebra (E. zebra). This view was opposed by Eisenmann®and Rau,’
who see a very close relationship (ref. 5, p. 36), or even a specific
identity,® between extant plains zebras and the extinct Cape
quagga, agreeing with genetic and immunological studies of
tissues from Cape quagga skins in museum collections.™

The aim of the paper by Klein and Cruz-Uribe,” that stimulated
much discussion, was to address the issue concerning the
Koftiefontein skulls, and to establish whether they belong to the
Cape quagga, by means of discriminant analysis of a number of
cranial ratios. It was found that one of the Koffiefontein skulls is
that of a horse (E. cabalius) and that the four others are those of
donkeys (E. asinus). In the same paper (ref. 2, p. 623), it was stated
that ‘like the discriminant analysis, the cluster result again im-
plies that quagga and mountain zebra are at least as similar as
quagga and plains zebra’ and that further genetic studies should
be undertaken to determine the position of the quagga relative
to plains and mountain zebras.

These are the two independent points that we want to discuss:
the identification of the Koffiefontein skulls, and the compara-
tive morphology of the Cape quagga skulls. To address the first
point, we examined four of the five Koffiefontein skulls pre-
served in the McGregor Museum in Kimberley (MMK 4159,
4520, 4521, and 4656) and studied them in the conventional
comparative way based on classical and well-documented crani-
ological criteria in equids.™ We agree with Klein and Cruz-
Uribe® that one of the skulls (MMK 4159) belongs to F. caballus
and the others to E. asinus. We do not agree, however, with the
conclusions regarding the skull resemblances of the Cape
quagga.

In this paper we summarize and illustrate the basic
craniological criteria that distinguish Cape quaggas, plains zebras,
mountain zebras, asses and horses. Basic com-
parative observations may prove more reliable than sophisti-
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cated statistical approaches. In our opinion, results do not de-
pend on techniques of comparison as much as on choice of char-
acters,

Figures 1 and 2 show the skulls of A: E. zebra hartmannae
(Zoologisch Museum 7691, Amsterdam), B: E. africanus
somaliensis (Laboratoire des Mammiféres et Oiseaux du MNHN
1977-65, Paris), C: E. caballus (Laboratoire d’Anatomie Comparée
du MNHN 1926-301, Paris, D: E. quagga (Rijksmuseum van
Naturlijke Historie 18243, Leiden, E: E. burchelli granti (National
Museums of Kenya 2399, Nairobi) in lateral, ventral and dorsal
views. The numbers and letters in the text below refer to mea-
surements or characters illustrated in the figures. The complete
set of measurements numbered from 1 to 30 is given in
Eisenmann,’

Determination of Koffiefontein skulls

Ass skulls (B) can be readily distinguished from horse (C), Cape
quagga (D), and plains zebra (E) skulls: in asses, the cranium (24)
is long compared to the face (23); the frontal width (13) is large
relative to the bizygomatic width (14); the external auditory
meatus is very big (20); the distance (3) between the posterior
border of the palate (staphylion) and the posterior border of the
vomer (hormion) is long compared with the separation (4) of the
latter and the basion (% is the well-known and useful Franck
index). The distinction between ass (B} skulls and mountain
zebra (A) skulls is less evident but still apparent. Mountain
zebras (like horses, Cape quaggas and plains zebras) have a
relatively long face; their choanae are particularly long (9); the
muzzle breadth behind the third incisors (17) is much larger than
at the level of the diastema (17bis); the suture between the
premaxillar and the nasal bones (NPMS) is peculiar. The
Koffiefontein skulls MMK 4520, 4521, and 4656 undoubtedly be-
long to donkeys.

As we have seen, there is no difficulty in distinguishing horse
and ass skulls. From mountain zebras, horse skulls differ by having
a small external auditory meatus (20), a little-developed supra-
occipital crest (16), subequal frontal and bizygomatic widths (13,
14), and a short distance between staphylion and hormion (3). A
purely craniological distinction between horse, plains zebras
and (especially) Cape quaggas may be more difficult but, in gen-
eral, horses have shorter choanae (9), less-developed supra-
occipital crests (16), wider muzzles at the diastema (17bis), and
shorter distances between staphylion and hormion (3). There is
no doubt that the Koffiefontein skull MMK 4159 belonged to a
horse.

Comparative craniology of the Cape quagga

It has been suggested that skulls of Cape quaggas and of
mountain zebras resemble each other more than the former
resemble skulls of plains zebras.'* Before addressing that point, it
is useful to emphasize the main craniological differences between
plains and mountain zebras.” In mountain zebras (A), the
supra-occipital crest is wide (16); the external auditory meatus
islarge (20); the frontal width (13) is greater than the bizygomatic
width (14); the distance between staphylion and hormion islong
(3). These are ‘ass-like’ characters. Indeed, various authors'*?
have stressed the ‘ass-like’ exterior and internal anatomy of the
mountain zebras as opposed to the ‘horse-like’ plains zebras.
Beside the ‘ass-like’ skull features, mountain zebras can be distin-
guished from plains zebras (E) by having long and narrow
choanae (9 and 10); shallow infraorbital bars (19); distinctive
naso-frontal, inter-palatine, and naso-premaxillar sutures
(NPMS); shorter diastemas (6) and longer upper cheek teeth
series (8) and several other characters.*






