
A vacant niche? The curious distributions of African
Perissodactyla

Charles S. Churcher

University of Toronto, 2230 Windecker Drive, Gabriola Island, British Colombia, VOR 1X7, Canada
E-mail: rchurcher@shaw.ca

Why are there no perissodactyls in sub-Saharan West Africa? There are no records of hipparions or zebras
in that region and records of rhinoceroses are peripheral and sparse. Absence of records is not
information of absence. More than a century of palaeontological and archaeozoological research has
yielded thousands of skeletal specimens of late Tertiary or Quaternary mammals throughout most of
Africa with equid and rhinocerotid specimens well represented from North, East and South Africa, but
not saharan, sahelian or soudanian West Africa. This paper explores the evidence of this absence but
offers no solution.
Keywords: West Africa, Saharan, sahelian, soudanian, perissodactyls, African distribution, Chalicother-
iidae, Rhinocerotidae, Hipparioninae, Equinae, rhinoceroses, hipparions, zebras, asses, Quaternary,
Pleistocene, Holocene, palaeontology.

INTRODUCTION
Three main clades of Perissodactyla or odd-toed ungulates

are present in the fossil record of Africa. These are the atypical
browsing clawed Chalicotheriidae, the massive browsing or
grazing and near graviportal Rhinocerotidae and the cursorial
mixed grazing Equidae. The latter comprise the tridactylous
(three-toed) Hipparionini and the monodactylous (single-
toed) Equini.
The extinct chalicotheres (Butleria [= Chalicotherium], Chemo-

sitia, & Ancylotherium) are present from the Early Miocene to
the Early Pleistocene (Butler, 1978; Coombs & Cote, 2010); the
rhinoceroses from the Early Miocene (Aceratherium, Brachy-
potherium & Chilotheridium), Early Miocene (Dicerorhinus &
Paradiceros), and Late Miocene to Recent/Holocene extant
grazing (Ceratotherium) and browsing (Diceros) forms (Ger-
aads, 2010; Hooijer, 1978); and hipparions and zebras (Equi-
dae), with the extinct hipparions (Hipparion s.l. spp.) of the
Middle Miocene to Middle Pliocene of North and East Africa,
and Late Pliocene to Middle Pleistocene of North, East,
Central and South Africa, to Middle to early Late Pleistocene
of North and East Africa, and extant zebras (Equus spp.),
possibly from Pliocene to Recent/Holocene of North, North-
east, East, and South Africa, and asses Equus (Asinus) spp.
from Middle Pleistocene (Olduvai Bed II; Churcher, 1982) but
mainly Late Pleistocene or Holocene (in archaeological con-
texts) of North and Northeast Africa (Churcher & Richardson,
1978; Bernor et al., 2010). It is the absence of many of these
forms from the fossil record of sub-saharan sahelian and
soudanian West Africa (SSS WA) that poses the problem.

PALAEONTOLOGICAL HISTORY

Chalicotheres
African Chalicotheres (Chalicoheriidae) are recorded only

from the East and South African Miocene to Pleistocene. They
probably entered twice, first from Asia (Chalicotheriinae,
23.5–?14.0 My) over the Sinai or by a dry Red Sea corridor
and second from Asia or southern Europe (Schizotheriinae,
7.2–1.33 My) over a Sicilian-Tunisian landbridge (Butler, 1978;

Coombs & Cote, 2010). They are sparsely known in the
African fossil record which may reflect less utilization of
grassland biomes and a greater presence in wooded or
forested areas and thus a lessened chance of fossilization
(Figure 1). The first African chalicotheres (Chalocotheriinae)
are known from the East African Early Miocene (Kenya, 9 or
10 sites; Coombs & Cote, 2010). The second influx (Schi-
zotheriinae) includes Butleria (=Chalicotherium) rusingensis
from the Rusinga Early Miocene (Uganda, 1 site), and Latest
Miocene to Pliocene (Tanzania, 2 sites) Olduvai Pliocene, Bed
I, Ancylotherium cheboitense (Guérin & Pickford, 2005); Kenya
(Tugen Hills, 3 sites); Ancylotherium hennigi, Leakey (1971),
from the Laetoli, Tanzania, Pliocene (Dietrich, 1942); Uganda,
1 site (Kaiso); Kenya, 1 site (Baringo); Ethiopia, 2 sites (Omo &
Konso); and the South African Early Pleistocene (Makapans-
gat Limeworks), Ancylotherium [= Metaschizotherium] hennigi
(= transvaalensis) (George, 1950, Coombs & Cote, 2010).
Chalicotheres are unknown from the rest of Africa, includ-

ing SSS WA.

Rhinoceroses
Rhinoceroses (Rhinocerotidae) have a long and varied

African history from Late Oligocene to Recent with seven
genera (Butler, 1978, Hooijer, 1978) or 10 genera (Geraads,
2010). The fossil distribution includes the northern Mediter-
ranean tier of five countries, the East African cluster of six
countries with representation near Lake Chad and Congo,
and Namibia and South Africa. Geraads (2010) lists six fossil
sites in South Africa, all but Langebaanweg have both C.
simum and D. bicornis. Langebaanweg has Ceratotherium sp. (=
praecox} only, dating at 5.5–0.5 My. Namibia has five occur-
rences dating at 19.5–6.0 My and includes D. australis,
Ceratotherium sp. and Rhinoceroitidae indet. The modern
distribution is disjunct with two populations – East Africa
(from Lake Chad to South Sudan and into Kenya and
Tanzania (Tanganyika) and South Africa, from Cape Province,
north to southern Angola and east to the Kwa-Zulu lowlands,
and north to the Zambesi and into southern Zambia (Rook-
maker, 2007: Fig. 2, insets E & F). All modern and fossil
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records are located in ancient or modern savanna and
bushveld zones in Eastern and Southern Africa except those
in SSS WA and in well wooded or forested areas. Rook-
maker ’s (2007) records of 18th century hunting kills support
the palaeontological distribution in southern Africa.
Square-lipped rhinoceroses (Ceratotherium simum) did not

range much west beyond Lake Chad (Rosevear, 1953; Ansell,
1971; Geraads, 2010). Black rhinoceroses (Diceros bicornis)
ranged into northern Cameroon (Flynn et al., 1987) and west
of Lake Chad (Rosevear, 1953). Modern records of either
species from further west are suspect (Ansell, 1971): some
archaeological records of black rhinoceroses (D. bicornis)
appear solid though intrusive deposition is possible. Both
rhinoceroses have their modern Holocene northeastern dis-
tributional limits in the Sudans.
Rhinoceroses are the earliest known perissodactyl immi-

grants into Africa and probably entered during later Oligo-
cene time across the Sinai isthmus (Butler, 1978): there is no
evidence to support this. Guérin (1980) surveyed the records
of fossil rhinoceroses of Africa, listing 116 sites without noting
one in SSS WA. Geraads (2010) lists 106 fossil sites in north,
east and south Africa but none in the Saharan or SSS WA
areas. A peripheral record of Ceratotherium simum from the

Koro Toro Fm., 500 km NE of Lake Chad in Chad (latitude 16°
10’ N, longitude 18° 30’ E) is dated as Pleistocene (Coppens,
1966). Ansell (1971) considered the northwest limits of the
white rhinoceros’ recent distribution to be uncertain, but that
it may have ranged as far west as Lake Chad (fide Schomber,
1966) and may have been restricted to the Ubangi-Uele
savanna zone. Hooijer (1978) lists only 21 sites, none of which
are from within SSS WA, and omits the Koro Toro record.
Guérin and Fauré (1983) report Diceros bicornis and cf.
Ceratotherum simum from the late Quaternary (Neolithic,
7,000 BP) of the Taoudenni Basin in northern Mali between
Algeria and Mauretania (ca latitude 22° 30’ N, longitude 3° 00’
W). The cf. C. simum metapodial fragment is poorly preserved
and hard to identify. However, the Toudenni Basin lies south
of the Maghreb (ancient Mauretania) where reliable Cera-
totherium records are known. A left humeral shaft fragment
agrees in size and morphology with modern individuals of
Diceros bicornis and is a secure identification. It is the most
northwesterly record of the black rhinoceros.
Ansell (1971: 3) reviews the distribution of Diceros north of

the African lakes and presents a confused record but with
some certainty that once it existed throughout the South
Sudan (Equatoria). “Further west, Diceros once ranged

Figure 1. Vegetational zones of Africa. Note the N–S latitudinal banding of zones south of the Sahara Desert and north of the Congo Basin-
West African Coastal tropical forests. In southern Africa the banding slopes SW–NE (modified from Cooke, 1978, Fig. 2.2, in Cooke &
Maglio, 1978).
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through the central areas of the Central African Republic at
about 23° E; southern Chad; northern Cameroun; north-
eastern Nigeria; and the vicinity of N’guigmi on the north-
western side of Lake Chad, just within the boundary of the
present Niger Republic.” He concludes by saying that it “may
have survived between Lake Chad and the upper Niger
(about Niamey and Tillaberi, 13°–14° N, 01°–02° E) until fairly
recent times, … [and] … no locality west of northeastern
Nigeria has ever been confirmed by a collected specimen.”
There are therefore no substantiated records of either

Ceratotherium or Diceros within the SSS WA area.

Hipparions
Hipparions, or three-toed horses, are first known in Africa

from Hipparion cf. primigenium in late Middle Miocene (not
Middle Miocene; Churcher & Richardson, 1978) deposits of
the Magreb (noted by Thomas [1884a, b] and described by
Pomel [1897]). Their origin was in North America but
immigration was presumably through southern Europe,
from Asia through Sinai, or Asia Minor, as the Mediterranean
and Red sea basins were partly dry for periods during
Middle or Late Miocene times. Hipparions then speciated
and spread widely into the Maghreb (Cremohipparion [=H.]
sitifense) and south to East Africa (Eurygnathohippus [= H.]
turkanense) and later into South Africa, with further speci-
ation, e.g., Pliocene Eurygnathohippus [H.] c.f. baardi, at
Langebaanweg (Hendey, 1984) and early Pleistocene as the
widely distributed Eurognathohippus (= Stylohipparion) stey-
tleri, with further speciation.
Bernor et al. (2010) revise the Eurasian and African hippar-

ions into early Hipparion s.s. (9.5–6.5 My), Cremohipparion (9.7–
4.0 My), Cormohipparion (16.0–10.5 My), Sivalhippus s.s. (9.6–6.5
My), Eurygnathohippus (6.5–0.5 My). These taxa include North,
East and South Africa in their ranges, but not SSS WA.
African hipparions were extinct by the Middle Pleistocene,

possibly due to competition from the antelope radiation that
took place in the Late Pliocene and Early Pleistocene.
Hipparions are known from the North African Magreb
(Morocco, Algeria, Tunisia), East Africa (Uganda, Kenya,
Ethiopia, Tanganyika [mainland Tanzania]), and from Central
(Zambia, Zimbabwe) and South Africa only. There is only one
recorded hipparion tooth from northeastern Africa, from
Egypt (as Cormohipparion [= H.] africanum, from Wadi el-
Natrun, Boné and Singer, 1965), possibly because of the
absence of suitable late Tertiary deposits in Egypt, Libya and
the Sudans.

Zebras
Fossil equids were first recognised in South Africa in the

19th century in surficial deposits near Cape Town, but were
thought to be remains of Dutch settlers’ horses because of the
bones’ robust size and apparent recent origins. Broom (1909)
first identified a fossil equid from Swartklip, Table Bay, as a
European horse but later described it as the robust Cape
zebra, Equus capensis. Remains of this animal were subse-
quently reported from widespread sites in Southern and
Central Africa. Conspecific equid remains were described
from Pleistocene and Holocene deposits in East Africa north
to southern Ethiopia, but under the name E. oldowayensis
(Hopwood, 1937; Churcher & Hooijer, 1980) on materials
recovered from Laetoli and Olduvai Gorge: this animal is also
known from the Lake Turkana and Omo beds and elsewhere
(Churcher, 1981, 2007). The living Grevy zebra, E. grevyi, is
considered the surviving relict of this East African population

and is probably conspecific with the ancestral E. capensis/E.
oldowayensis population. Bernor et al. (2010: 705) review the
large zebras E. (Dolochohippus) koobiforensis and E. (D.) old-
owayensis, and consider E. (D.) oldowayensis to be “the most
widespread and abundant horse in the Plio-Pleistocene
deposits of Ethiopia, Kenya, and Tanzania (from 2,33 My at
Shungura Member G to 1.0 My at Olorgesaillie).”
Fragmentary equid remains are reported from Late Palaeo-

lithic sites in the Plain of Kom Ombo by Gaillard (1934) and
Churcher (1972). Gaillard assigned all of the isolated equid
teeth except three to E. asinus; the exceptions are an M3, a
?LP4 and a RP2 assigned to E. caballus. Churcher (1972)
assigned only a fragment of a right lower molar to E. caballus.
Both Gaillard’s and Churcher ’s lower molar specimens,
assigned to E. caballus, have rounded metaconids and metas-
tylids and could well represent E. capensis.
Remains of a similarly robust zebra have also been

recovered from early Middle Pleistocene and Holocene levels
in Dakhleh Oasis, Egypt (Churcher, 1986, 2007). These speci-
mens are considered to represent a population of a robust
zebra species that for much of the Quaternary ranged from
the Cape to Cairo: the name Equus capensis is used for this
fossil form (although E. oldowayensis has continued in use for
the East African fossil population). Grevy ’s zebra (E. grevyi,
Figure 2, inset B; Sidney, 1965, Map 2) is the name for the
threatened extant Kenyan, Ethiopian and Somali population
that is morphologically identical to the Cape zebra and
whose scientific name has priority. However, it is convenient
to have names to use for the southern and eastern African
extinct populations. This animal is a species of the subgenus
Equus.
A large zebra, probably E. capensis, was reported by Bate

(1951) from Nilotic deposits in the central Sudan as E.
numidicus. Bernor et al. (2010) and Eisenmann (1980) also
record this species from Ain Boucherit, Algeria (ca 2.4–2.0 My).
The situation in western North Africa (the Maghreb) is less

clear. The presence of a larger equid identified as E. numidicus
in Tunisia and Libya (Petrocchi, 1940; Churcher, 1972) may
represent E. capensis and may have been part of the E. capensis
population recognised from Dakhleh Oasis (Churcher, 1986).
A smaller equid described as E. mauretanicus by Thomas
(1884a, b) and Pomel (1897) has been shown by Boule (1899
[1900], 1900) to closely resemble the zebra E. burchelli (= E.
quagga). E. tabeti from Algeria (Arambourg, 1970) is also
dentally similar to E. burchelli and is too large to be a form
of Asinus. Arambourg remarked that fossil ‘asses’ from the
Maghreb, generally assigned to E. mauretanicus, are probably
E. burchelli or E. quagga. Eisenmann (1992) considers E.
mauretanicus possibly to be conspecific with E. burchelli, in
fact a small zebra. Thus there was a population in the
Maghreb of equids larger than the wild asses and probably
representing an equid of similar size and morphology to, if
not conspecific with, E. burchelli. Four upper cheekteeth,
identified only to Equus, are reported from the Taoudenni
Basin in Mali (Guérin & Fauré, 1983); one is dated at between
4,100 and 3,400 BP, i.e. Late Holocene or ca 1750 BC, and may
well be Pharaonic.
E. capensis occurs together with fossils of a more gracile

zebra, E. quagga, throughout its distribution (Figure 2, inset
D), within a plains or tree savanna, and accompanied by a
typical African plains fauna. A zebra, tentatively assigned to
E. quagga s.l., is also present with E. capensis in the Early
Middle Pleistocene Iron Balls Fauna of Dakhleh Oasis, Egypt
(Churcher & Kleindienst, 2006), but has not been found in
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Holocene contexts. A small equid, identified to E. quagga s.l. or
E. burchelli is commonly found associated with E. capensis in
South and East African sites and is often identified on isolated
teeth or fragmentary skeletal elements. It is probable that E.
capensis formed mixed herds with the smaller quagga-like
zebras throughout its range as does the modern E. grevyi
(Churcher, 1993).

There are no prehistoric records of a large Equus from the
SSS WA. Bernor et al. (2010: Fig. 35.20) show no equids present
in the central Sahara or coastal West Africa.

Asses and donkeys
Palaeontological records of asses are scant. A right metapo-

dial III, similar to that of the modern ass or donkey, was

Figure 2. Distribution of limital recovery sites for the Rhinocerotids Diceros and Ceratotherium and the Equids Hipparion and Equus in Africa.
Based on and adapted from Churcher & Richardson (1978), with additional data from Ansell (1971), Butler (1978), Flynn et al. (1987), Jousse
(2006), Jousse & Chenal-Velarde (2001–2002), Jousse et al. (2003), Kaber & Raimbault (1997) and Rosevear (1953). The main figure plots the
main occurrences of hipparions, asses and zebras, and white and black rhinoceroses, to demonstrate the absence of Perissodactyla in Sub-Sub-
Saharan West Africa. Some isolated equid records in the Sahara or near Lake Chad are considered unreliable to species.The inset sketch-maps
are adapted from Haltenorth & Diller (1980) and Dorst & Dandelot (1970). Black areas indicate where the named taxon is considered to have
occurred recently, based on 19th and 20th century records. Many of these are no longer current, e.g. Grevy’s zebra (inset B) has recently been
much restricted outside Kenya due to drought, land settlement and hunting, and the common zebra or quagga (inset D) now exists in scattered
populations, mainly in game reserves, with its former extended plains range fragmented and much reduced by farming and ranching.

4 Transactions of the Royal Society of South Africa 1–8, 2014
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recovered in situ from Bed II in Olduvai Gorge, (1.5–1.7 My
BP; Churcher, 1982: Fig. 2) and indicates that a wild ass was
present in East Africa in Middle Pleistocene time. Eisenmann
(1992: 165) stated that “asinine (A.?) metacarpals are found in
member G 5 of the Shungura formation (Ethiopia)”, below the
KF and Chari tuffs in East Turkana (Kenya), and in Olduvai
Bed I (Site FLK N1; Tanzania), but gave no details. The
occurrence below the Chari tuff dates at >1.4 Ma and the
Shungura G occurrence at between 2.33 and 1.9 My (Brown
et al., 1985). Eisenmann suggests that the African ass may have
evolved in the Maghreb region from E. tabeti through
E. melkensis at ca 1.4 My.
Otherwise palaeontological or archaeozoological evidence

of the wild ass is present only in Latest Pleistocene or
Holocene sites. It is perhaps confused with remains of the
domestic donkey from the earliest mid-Holocene deposits
(5,000 BC), but mainly from Pre-Dynastic or Old Kingdom
Pharaonic (ca 2500 BC) times in Egypt (Churcher & Klein-
dienst, 2006). Remains of Equus asinus are reported from sites
in northeastern Africa: Kom Ombo, Egypt, by Gaillard (1934),
Reed (1965), Reed & Turnbull (1969), Churcher (1972) and
Wadi Halfa, by Gautier (1968); Hagfet et Tera Cave, Libya
(Cyrenaica), by Blanc (1956) and Hagfet ed-Dabba Cave (Bate,
1955); and in the Nile Valley, Sudan, at Singa and Abu Hugar,
by Bate (1951), but these may all be domesticates.
Sparse remains of caravan donkeys appear as trade

increased between the north-eastern Nile Valley and southern
SSS zones (Jousse & Escarguel, 2006), and spread from
northeast to southwest during Predynastic and Old Kingdom
times (4000–2000 BC). Jousse (2006) reported Mid-Holocene
fossil asses from Amekni in the Hoggar Massif at 8670 ± 150
BP (ca 6670 BC) and Zmeilet el-Barka in the southern margin
of the Atlas Mountains at 7700 ± 180 BP (ca 5700 BC). Recent
wild asses were alleged to exist in the Western Sahara ca 1900
AD, but is unconfirmed.

MODERN DISTRIBUTIONS OF EXTANT
PERISSODACTYLA IN AFRICA
Rhinoceroses are widely known. The black rhinoceros

(Diceros bicornis) today has a disjunct distribution in an arc
around the Congo Basin from Lake Chad to the Angolan
coast and on Africa’s east coast from central Somalia to Beira
in Mozambique, with a Zululand outpost (Figure 2, inset D).
In the past, its range was from the Cape of Good Hope to the
Sudans and Lake Chad, excluding the Congo Basin. Rosevear
(1953, 120 & Map 208) notes Diceros as “very rare and local”
and in “mostly Sudan savannah” in northeast Nigeria. He
plots three localities (Map 208) centred on Biu, ca 360 km
southwest of Lake Chad. The White rhinoceros (Ceratotherium
simum) also has two disjunct populations: in Kenya and the
eastern South Sudan, and in Kwa-Zulu-Natal, Lesotho and
extreme southern Mozambique. During the Pleistocene and
Quaternary, its range was probably much as for the black
rhinoceros except that it ranged further west than Lake Chad
to the Atlantic coast near Cape Verde (Baie du Levrier),
Mauretania, on the northwest limit of the SSS zone (Jousse,
Kaber & Raimbault, 2003: Fig. 3–2). It is recorded from the
Langebaanweg Pliocene, near Cape Town (Hendey, 1976) and
Swartklip (Klein, 1986).
Roman historical records of wild asses in Africa are

restricted to the northern Atlas Mountains and coasts from
Atlantic Morocco to Libya and Egypt’s Western Desert, at least
during Dynastic times (Osborn with Osbornova, 1998), and
south through the Red Sea Hills and coast to Eritrea, Djibuti

and Somaliland. Specimens exist for asses ranging through
the Western Desert of Egypt, south into western Sudan
(Dharfur), and possibly southwest as far as Lake Chad, but
probably represent Dynastic pack animals. The wild asses of
Africa constitute the only species within its subgenus as Equus
(Asinus) asinus (Dorst & Dandelot, 1970) or E. (Asinus) africanus
(Haltenorth & Diller, 1980). Both authorities divide the species
into two subspecies, respectively, E. (A.) asinus africanus or
atlanticus of the Maghreb, and Libya to Egypt, and E. (A.) a.
somaliensis or somalicus of Sudan, Eritrea and Ethiopia. The
former was still extant until about 300 AD and was found in
the Atlas Mountains and along the Mediterranean coast to
Cyrenaica. The latter was found along the coasts of Egypt and
the Red Sea hills, Sudan, Eritrea and Lake Chad. Wild asses
are included in the extant fauna of Egypt as E. asinus taeniopus
by Hoogstraal (1964) who cites them as “fairly common north
of the Q’ena-Q’eseir road” (observed by Barron & Hume
[1902] and Gee [1964]), who quotes Talbot (1960), and disputes
whether wild asses occurred in the coastal Red Sea mountains
(?Gebel Elba) or the coastal plain. Whether these animals are
wild, feral, or just unattended, is disputed by scientists
though the local badawin claim to own them! Setzer (1957)
does not consider an ass as part of the modern fauna of Libya.
The domestic donkey probably originated from tamed E. a.
atlanticus (Churcher & Kleindienst, 2006).
No reported evidence of either zebra exists from sites in SSS

WA (from Nigeria to Senegal: Rosevear [1953] pointedly omits
any equid from the Nigerian mammal faunal list) and no
equid from the Quaternary of the Maghreb (Tunisia, Algeria,
Morocco) has been confirmed as conspecific with the Cape
zebra. E. mauretanicus (= E. quagga) was described from
Algeria by Pomel (1870). It is reported from the Maghreb by
Eisenmann (1992) and as E. cf. mauretanicus from Mauretania
by Jousse et al. (2003; Tab. 2, Berouâga [Kaber & Raimbault,
1997], Chomi [Petit-Maire, 1979], Dhar Tichitt [Amblard-Pison,
1999]) and Khatt Lemaiteg [Bathily et al., 1998]). It is also
reported from near the village of Rayo, north of Garoua,
northern Cameroon, in Pleistocene sediments, as Equus cf.
mauritanicus (Flynn et al., 1987). Three of five interred speci-
mens of horses from northern Cameroon are radiocarbon
dated to 660–780, 1020–1160 & 1280–1390 AD (1310 ± 60,
950 ± 50 & 680 ± 50 BP, respectively; MacEachern et al., 2001)
and represent domestic animals (personal communication
December 2012).
The natural absence of fossil or recent equids in SSS WA is

enhanced by the absence of black rhinoceroses (Diceros) and
sparse and peripheral records of Pleistocene/Holocene white
rhinoceroses (Ceratotherium), the other widespread African
perissodacyls in Holocene and modern faunas, and by the
absence of hipparions in that region in the Pliocene and Early
and Middle Pleistocene beds, although these three-toed
equids were present over similar North and East African
areas during Miocene and Pliocene times. The absence of
hipparions in the SSS WA region in the Pliocene and Early
and Middle Pleistocene, although present over assumed
ecologically similar North and East African areas during
Miocene and Pliocene times, supports the validity of the
inquiry!

DISCUSSION AND CONCLUSIONS
The Cenozoic distribution of the African Perissodactyla

involves the Maghreb (Roman Mauretania or modern
Morocco, Algeria and Tunisia), East and South Africa, and
northeast Africa because of the Sinai landbridge as a route for
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immigrants. All African Perissodactyla, with the probable
exception of chalicotheres, are recovered from savanna or
bushveld biomes, frequently in caves in North and South
Africa, and in sedimentary deposits within the Great Rift
Valley in East Africa. Preservation of fossils in heavily forested
areas such as the Congo Basin or East African highlands is
problematical because of humic acid solution of the skeleton,
and thus chalicotheres and forest hipparions would have had
small chance of skeletal preservation.
Recovered fossil evidence of hipparions and zebras is

distributed within the grassy savanna, treeveld or broken
rocky country and avoids the forested Congo Basin, the Mau
and Kinankop rift mountains or volcanoes in Kenya, and the
Ethiopian highlands. However, evidence is plentiful from
caves along the Mediterranean coast and in Southern Africa,
at least during the wetter periods before the final Saharan
drying of the latest Pleistocene and Holocene and in fluviat-
ile, pan and cave deposits in Eastern and Southern Africa. The
question arises “Why are there no evidences of these equids
in the saharan, sahelian and soudanian zones of West Africa
during the wetter periods before the final Saharan drying of
the latest Pleistocene and Holocene?’ Evidence for rhino-
ceroses is almost as scant, with a few records of white rhino
from west of Lake Chad and coastal Mali (Jousse, Kaber &
Raimbault, 2003: Tab. 2; Berouâga [Kaber & Raimbault, 1997],
Chomi [Petit-Maire, 1979] & Dhar Tichitt [Amblard-Pison,
1999]; Rosevear, 1953: 120, Map 207). Saharan Middle Stone
Age and Neolithic petroglyphs and rock drawings include
few depictions of asses (as opposed to donkeys with packs or
riders), and few striped equids that could be zebras, and
almost no rhinoceroses.
But this question begs a deeper question “Why does this

gap in the distribution of the eminently successful zebras and
rhinoceroses also apply to the known distribution of the
extinct Miocene to Pleistocene hipparions?” or “What is it
about West Africa that is inhospitable to perissodactyls when
artiodactyls flourish there?”
Is there room in the West African faunas for the typical

African perissodactyla? Rosevear (1953) surveyed the mam-
mals of Nigeria and recorded 239 species. If species of Insec-
tivora (15), Chiroptera (61), Lagomorpha (3) and Rodentia
(66) are deducted, 94 larger mammal species remain, of
which 31 are Artiodactyla and only 1 Perissodactyla (Diceros
[black rhinoceros]). The East African equivalent latitudinal
ecological zones contain 135 mammal species (based on
surveys of major game parks which, if trimmed as for the
Nigerian mammal count – Insectivora (6), Chiroptera (19),
Lagomorpha (2) and Rodentia (13) – leaves 95 larger mammal
species, of which 44 are Artiodactyla and 4 are Perissodactyla
(Williams & Arlott, 1967). The endemic faunas of larger
mammals in the two equatorial regions are equally varied
when taphonomic tastes are allowed for, and smaller taxa
discounted. Thus, apparently the West African ungulate fauna
could accommodate some perissodactyl taxa.
Jousse, Kaber & Raimbault (2003) recognise 21 species of

artiodactyls and Jousse and Escarguel (2006) 24 species from
Holocene faunal archaeological sites in SSS WA. Walker (1985)
lists 34 species of artiodactyl in East Africa, of which 19 are
congeneric or conspecific with one of the SSS WA taxa, and
which inhabit the same ranges within zones in East Africa as
the two species of zebra and two species of rhinoceros. The
Plio-Pleistocene Olduvai Beds 1 and II faunas include 16
genera of bovids (Leakey, 1971) of which 9 are present
in SSS WA archaeofaunal deposits. These Oldowan beds

yield both Eurognathohippus (= Stylohipparion) and Equus
cf. oldowayensis (= capensis) (Leakey, 1971) and a small equid,
E. cf. quagga, none of which are recorded from SSS WA.
Thus the general savanna biodiversity in East Africa

resembles that in SSS WA in all ways except for the presence
of zebras and rhinoceroses. The ecological zones that are
available range from tropical forest near the coast, through
intensely treed or scattered bushveld with low growing
shrubs and seasonal grasses, to isolated trees or woody
xerophytes and to generally bare mineral surfaces to vegeta-
tionless desert (Figure 1). These are the saharan, sahelian,
soudanian (SSS) and forest zones that run east to west in
latitudinal bands in sequence from north to south across
North Equatorial Africa. Similar zones exist in southern Africa
parallel to the Indian Ocean coast but disturbed by the coastal
ranges, Lesotho and Swazi highlands and, in East Africa, by
the Rift Valley marginal mountains, the three major rift
volcanoes and the Ethiopian highland massif. The seasonally
dry grass savannas, tree savannas and broken montaine
environments throughout these zones but east of Lake Chad
are or were inhabited by hipparions and zebras. Trees, woody
bushes, forbs and grasses in these zones are often congeneric
or conspecific or clinally related from south to north and
west, and even north to the Mediterranean coast. Thus there
is no apparent biological or ecological reason why equids, and
possibly rhinocerotids, should be naturally absent from
SSS WA.
The history and distribution of the African asses complicates

these questions. Until an ass was recovered in situ from Bed II
in the Olduvai Gorge sequence, their African history app-
eared simple: immigration through the Sinai sometime
during the early Late Pleistocene and subsequent gradual
colonization of Africa’s Mediterranean and Red Sea-Gulf of
Aden coasts, with expansion into the interiors of Libya, the
Maghreb, the Atlas Mountains and Sudan. The many pub-
lished records of subfossil asses in the Maghreb probably
mostly represent a smaller zebra attributable to E. quagga s.l.,
although Eisenmann (1992) suggests that E. tabeti and E.
melkensis may be early ancestral asses. Tamed asses or
donkeys then become a small but constant element in Late
Neolithic and Pre-Dynastic sites (Churcher & Kleindienst,
2006). The presence of a certified African ass in the Olduvai
Middle Pleistocene (Bed II) deposits implies an earlier
immigration, and one that would allow time for dispersal
some 5000 km to south of the Equator by that date, or a rapid
speciation event to select a wild ass. This suggests at least an
Early Pleistocene date for the first immigration. It also implies
that asses were equally unsuccessful in colonizing the Sahara
and West Africa and suffered a severe reduction in range
during the later Pleistocene, after initially extending to central
Tanzania (Tanganyika).
What could be a reason for the absence of equids and the

paucity of rhinocerotids in the West African savannas? Could
it be that there is an unknown local pathogen that targets
equids? That seems unlikely as introduced horses and asses
apparently thrive if properly cared for. Could it be that some
plant occurs that causes infertility and thus prevents the
build-up of a resident population? Again, that is disproved by
the present domestic breeding of horses and donkeys in the
region. What could prevent the colonization of West Africa by
both black and white rhinoceroses? Could it be that there is
something in or absent from the minerals of the region that
has a dietary effect on wild equids or rhinocerotids and
makes them liable to lessened ecological fitness? This also
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seems unlikely for equids as domestic equids kept by the local
peoples today are seldom fed nutritional supplements that
might overcome dietary deficiencies, but still thrive. And
even if a possible factor along these lines were to be
identified, there is still the mystery of the absence of Pliocene
hipparions from the region and the scarcity or possible
absence of the rhinoceroses.
The search for a possible causative factor to explain the

strange absence of Perissodactyla in West Africa from the
Miocene to the Holocene remains a curious matter for future
research.
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