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18. RHINOCEROTIDAE AND CHALICOTHERIIDAE (MAMMALIA, PERISSODACTYLA)
FROM THE SHUNGURA FORMATION, LOWER OMO BASIN

C. Guerin

Remains of rhinoceros and chalicotheres collected frem the Shungura Formation, lower
Omo basin, under the direction of Yves Coppens and the late C. Arambourg are briefly dis-
cussed here. Only specimens fram the 1967, 1968, and 1973 field seasons have been examined
thus far. Hooijer (1969, 1973, and this symposium) provides additional information on
perissodactyls from the Mursi, Usno, and Shungura formations collected under the direction
of F. Clark Howell.

Like most African mammalian localities of Pliccene and Pleistocene age the Cmo suc-
cession has afforded faunal associations which have permitted continentwide correlation
and the definition of a series of eight biozones (Coppens 1973). Most localities yield
remains of Rhinocerotidae, but remains of Chalicotheriidae rarely occur. Although these
perissodactyls have not yet played much of a role in the biozonation of African mammal
faunas, they probably will do so once more extensive collections are available. Moreover,
these large herbivores must have been dependent on well-defined plant commmities which
should afford indications of the palececology of the particular localities in which they
occur.

The temporal distribution in the Shungura Formation of the remains studied thus far
is shown in figure 1. They include a single chalicothere tooth and 20 specimens of rhinro
(4 of which are so worn or fragmentary that the genus camnot be determined). The chali-
cothere is referred to Ancylotheriun hennigi (Dietrich). The rhinos represent the present
species Diceros bicornie (black rhino) and Ceratotheriwum simem (white rhino). These are
the usual thinoceros species found in most African fossil localities of Pliocene to middle
Pleistocene age, exceptions being Brachypotheriwm lewisii from the Pliocene of Lothagam,
Kenya (Hooijer and Patterson 1972} and Dicerorhinus africanus from the "Villafranchian" of
Lake Ichkeul, Tunisia (Arambourg 1968). Ceratotheriws is more common than Diceros (13:3},
as is usually true in Africa until the Upper Pleistocene, at which time the proportions are
reversed (Hooijer and Singer 1%60; Arambourg, Chavaillon, and Coppens 1967). On the other
hand, in his recent discussion of Fhinocerotidae from the Omo succession, Hooijer (1973)
notes that Diceros is more common than Ceratotheriwm.

Both genera show evolutionary changes during the Pleistocene, particularly in respect
to increasing hypsodonty and certain variations in size (Hooijer 1969). However, Pleisto-
cene representatives of the genus Dicerce have never been separated specifically, or even
subspecifically, from extant Dicercs bicornig, in which six subspecies, one recently ex-
tinct, have been recognized (Zukowsky 1964; Groves 1967). The genus Ceratotheriwn, on the
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Figure 1. Stratigraphic distribution of rhinoceros ané chalicothere remains in the Omo
succession (collections of Y. Coppens and C. Arambourg).

other hand, is considered to have two living subspecies (€. simem gimum, C. sirum cottent)
and two extinct Pleistocene subspecies (C. simem mauritanicwm, C. simem germanoaricarum)
regarded as very different by Arambourg (1968). Hooijer and Patterson (1972) have also
recognized a primitive ancestral species, Ceratotherium praecox, of Pliocene age, which
alsc occurs in the earliest part of the Omo succession (Hooijer, this symposium) .

All the Rhinccerotidae reported here derive from Shungura Formation members B, C, F,
and G. There are no specimens from members D and E, but Hooijer (1973; this symposium)
records three specimens of Ceratotkeriwn frem Member E (and none of Dicercs) and lists both
genera in Member D. Member G has afforded the most specimens of both rhinos and Aneylo-
therium (see also Hooijer 1973; this symposium).
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The dentition is more often vepresented than the postcranial skeleton (although the
jatter is represented among collections made in years other than those discussed here).
The postcranial skeleton is often neglected, and Dietrich (1945), Hooijer and Singer (1960)
and Hoouer (1969) have suggested that such skeletal parts (in contrast to craniums and
elements of the dentition) may mot be specifically determinable. My own work en the
"Pontian,” Pliocene, and Pleistocene rhinos of western Eurcpe has involved some detailed
studies of the postcranial skeleton. A mumber of criteria (including size, proportions,
and morphology of limb bones, carpals, tarsals, and metapcdials) do pemmit separation of
different species. The basis for the criteria has been a detailed comparative study of
individual, sexual, and geographic variability in the five extant species of rhinoceros.
However, a major problem is the general lack of postcranial skeletal parts in museum col-
lections. (For example, theve is only one mounted skeleton of Ceratotheriv- sime: in
France, and only two, one mounted and the other juvenile, in the British Museum of Natural
History in London!) Nevertheless it has been possible to dxstmguxsh between the three

species of Dicerorhinus in the Plio-Pleistocene of Western Europe (Guerin 1972) and the
three species of rhinoceros in the Middle and Upper Pleistecene (Guerin 1973). Hooijer
(1973), who has until recently considered it almost impossible to make specific differen-
tiations on the basis of postcranial parts, now feels that it is-possible, though difficult,
to do so.

{eeros bicornis

The black thino is represented by only three specimens of )13, one of which is unworn.
Figure 2 shows the breadth (taken parallel to the protoloph) to length (takern along the
greatest length of the ectoloph) relations of this tooth in cemparison with a nodern .
bicornis sample (#=24). There are no differences between the samples either in dimensions
or proportions.

The hypsodonty index! of the wmworn M (from Member G) is 100, ccmpared with 120,
103:1, and 97.9 for three modern sawples. Unfortunately, there are few comparative values
of this index for modern rhinos (which would be most readily obtained with X ray in order
not to damage specimens). At any rate there is no significant difference between the Omo
value and thz_lt of modern samples of 5. ticornis. Variability of this incex on the arder
of 20% for M° is normal for European Pleistocene species.

Ceratotheriwn sirucs

The white rhino-is represented by 13 specimens, 8§ of which can be measured. They are
o upper ar:d three lower premolars, an upper molar, a fragment of metacarpal, and an
astragalus.” The two teeth from Member B are too fragmentary to detemmine whether these

represent (. »raecox rather than Z. simum, From Member C upward the specimens are clearly
C. gimum.,

3 . .
An unworn P l;as a hypsodonty index of 138.8 compared with 185.1 in a recent specimen
of &, simen. An M, very slightly worn, has an index of 118.

1. This index is 100 x H/L, where length (L) is along the greatest extent of the ecto-
loph and the height (H) is the maxifam height'of the ectoleph, perpendicular to the length.
The length at the level of the neck is not used, since it is too imprecise when taken be-
tween two points of inflection.

2.- One lower molar, collected in 1972, derives frem a still undefined part of the
uppermost- Shungura Formation in the Kalam area. Arambourg (1947) described three upper

and four lower check teeth and a fragmentary mandible frem his collecting from the Shungura
Formation in 1933.
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218 C. Guerin

The metacarpal fragment represents the distal half. It shows characteristics distinc-
tive of C. simen, including the shaft cross-section, which is thicker and more irregular
than that of J. bicornis, with greater dimensions (even compared with the Cape subspecies
of the latter) and the posterior face less depressed and the distal end more shortened.

An astragalus has the same dimensions and proportions (table 1; fig. 3) of a large
C. 8fmm individual and is very different from D. bicornis. It is also distinctive in its
broader superior articular process and in the marked development and very different shape
of the distal articular process.

Table 1

Comgarative Dimensions of Rhinoceros Astragali

Modern Modern
Shungura Ceratotheriwm simum Dicerog bicornis

Dimension Formation n Mean Range |n Mean Range
Breadth 104 3 100 91-111 |17 84.9]1 75.90
Height . 94 3 86 80-92 |15 77.53 66-86
A-p diameter 67 3 61 57-65 {17 $6.29 49-61
internal lip
Transverse diameter, 91.5 2 79.5 74-85 |15 68.20 63.5-73
distal articular

surface
A-p diameter, 50.5 2 44.75 44-45.5,15 44,13 41-49.5
distal articular

surface
Trochlear width 76 2 67.5 67-68 |15 63.37 $7-70
Transverse diameter, 95.5 3 87.67 83-93 |17 74,24 §5-78
distal portion'

The relatively low hypscdonty index is typical of the subspecies . simum

zermanoafricarus.
Arncylotheriun hemnigi

An unworn right lower molar, from Member F, is attributed to this chalicothere. It
measures 52 mm (length), 24.5 mm (breadth), 35.5 mm {height), and has a hypsecdonty index
of 68.27. Dbietrich (1942), Butler (1965), and Hooijer (1972) do not figure this tooth of
this species, which appears to be the only such known frem this time range. The morphology
of the specimen is remarkably similar to an M?, of Phyllotilion aff. naricus, described and
figured by Viret (1961, pl. V, fig. 8 ), from La Grive-Saint-Alban. It also shows the two
distinct points on the lingual face of the crown at the junction of the two lobes. However,
the latter specimen is smaller (45 x 20.5 x 25.5 mm) and clearly more brachyodont (index
56.57) than the Omo specimen. ‘

Conclusions

The Shungura Formation affords evidence of a chalicothere and of two species of rhino.
The chalicothere is a very rare element of the fauna. The two rhinos are more common, the
black being rarer than the white. It is impossible to distinguish the former from the
living species, whereas the latter is represented by the extinct subspecies C. gimen
germancaricaren.

These two rhinos clearly have (now) different biotopes. Diceroe bicornis favors more
or less wooded or bushy savannas or open woodland, whereas C. simem favors open savanna or
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220 C. Guerin

grassland. The frequency of each species throughout the Omo Group formations should re-
flect, in some way, the general nature of the vegetation cover at that time and place.
Thus it is probable that the coexistence of these two species, as well as chalicothere, in
Member G, should correspond to a more “closed" vegetation pattern than in other members of
the Shungura Formation in which Ceratotherium simem is thus far the only species repre-
sented. However, this is not confimed by the palynological evidence (Bonnefille, this
symposium) or the microfaunal evidence (Jaeger and Wesselman, this symposium).

The two living species of African rhinoceros have existed for 3 or 4 m.y. without
significant morphological change. Each species is both ancient and remarkably stable. By
comparison, during the same range of time in western Europe six species of rhino appear
and vanish, to be replaced or to evolve rapidly over some hundreds of thousands of years;
only one persisted over some 2.5 m.y., and none of the other species persisted more than
1 m.y.

References

Arambourg, C. 1947. Xigsion scientifique de 1'Omo (1932-1933). Vol. 1. Géclogie-
Anthropologie, fasc. 3, pp. 231-562. Mémoire, Muséum national d'histeire naturelle
(Paris).

. 1965. Les vertébrés du Pléistocéne de 1'Afrique du Nord. Areh. Mis. Nat. Fist.
oat., (Paris) 10:1-126.

Arambourg, C.; Chavaillon, J., and Coppens, Y, 1967, Premiers résultats de la nouvelle
mission de 1'Omo (1967). (. R. Acad. Sei. (Paris), ser. D, 265:1891-96.

Butler, P. M. 1965. East African Mioccene and Pliocene chalicotheres. Eull. Brit. Mus.
Geol. 10:163-237,

Coppens, Y. 1972, Tentative de zonation du Pliocéne et du Pl€istocéne ¢'Afrique par les
grands marmiféres. C. B. Acad. Sei. (Paris), ser. D, 274:181-84.

. 1973. Les restes d'hominidés des formations plio-villafranchiennes de 1'Cmo en
Ethiopie. . P. 4cad. Sei. (Paris), ser, D, 276:1823-26, 1981-84.

Dietrich, W. 0. 1942, Altestquartire Siugetiere aus der siidlichen Serengeti, Deutsch-
Ostafrika. Faleeontegraphica, ser. A, 94:43-133 (esp. pp. 105-7, figs. 33, 35, 37,
78, 80 and 83).

. 1945. Xashornreste aus dem Quartdr Deutsch-Ostafrikas. PFPalaecntegrapiiea, ser.
TR, 96:46-90.

Groves, C. P. 1967, Geographic variation in the black rhinoceros Diecerce ziscrrie (L.,
1758). <. SZugetierxurde 32:267-76.

Guerin, C. 1972. Hne nouvelle espéce de rhinocéros (Mammalia, Perissodactyla) 3 Vialette
(Haute Loire, France) et dans d'autres gisements du Villafranchien inférieur européen:
Dicerorhinug jeanviret:i nov. sp. Docwm. Lai. Gécl. Fac. Sei. Lyov 49:53-15C.

. 1973, Les trois espéces de rhinocéros (Mammnalia, Perrissodactyla) du gisement
pi€istocéne moyen de La Fage 3 Noailles (Corr&ze, France). WNowv. Arck. Mus. Lycr
11:55-84,

Hooijer, D. A, 1969. Pleistocene East African Rhinoceroses. In Fossil verretrates cf
Afrieca, ed. L. S. B, Leakey and R, J. Savage, 1:71-98. London: Academic Press.

. 1972, A late Pliocene rhinoceros from Langebaanweg, Cape Province. 4mn. Scuth
Africar; Musewn, Cape Teum 59:151-91.

. 1973. Additional Miccene to Pleistocene rhinoceroses of Africa. 2Zocl. Mededeel.,
Rigksmusewn Natuwurl. Eist., Leiden 46 (11):149-78.

Hooijer, D. A., and Patterson, B. 1972. Rhinocerocses from the Pliocene of northwestern
¥enya. Bull. Mus. Camp. Zool. Harvard Coll., 143(1):1-26.



Rhinocerotidae and Chalicotheriidae frcm the Shungura Formation 221

Hooijer, D. A., and Singer, R. 1960. Fossil rhinocerosss from Hopefield, South Africa.
Zool. Hededeel., Rijxemuseum latuurl. ¥ist., Zeiden 37(8):113-28,

Viret, J. 1961. Catalogue critique de la faune des namiféres fossiles de la Grive-Saint-
Alban (Isdre), 2® partie. Mouvw. Areh. Mus. Eist. llat. Lyon 6:55-91.

Zukowsky, L. 1964. Die Systematik der Gattung Diceros Gray, 1821. Zeol. Gariem, Dtsch.,
Leipzig. 30(Heft 1/2):1-104.



