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ABSTRACT

The Rhinocerotidae material from the latest Miocene of Sahabi (Libya) is here revised in
detail in order to clarify its systematic position and the paleobiogeographic implications.
The family is represented by four specimens only at Sahabi, a phalanx, a mandible, a second
upper molar (M2), and a second upper premolar (P2). Except for the phalanx, which can be
only identified at the family level, the morphology and the dimensions of these specimens
have revealed the presence of three taxa: Aceratheriini vel Teleoceratina, Brachypotherium
lewisi and ‘Diceros’ sp. The presence of the large-sized B. lewisi has been suggested in sev-
eral papers, but without a detailed comparison or critical revision. The Brachypotherium
from Sahabi also resembles Brachypotherium heinzelini, suggesting a probable synonymy
between this species and B. lewisi. A P2 from Sahabi differs from several species belonging
to Ceratotherium, including Ceratotherium neumayri, and it resembles the genus Diceros. The
rhinoceros association (Brachypotherium and a dicerotine) recognized at Sahabi has been
recorded at Lothagam (Kenya), suggesting a biogeographic affinity with the eastern Africa
assemblage.

© 2019 Académie des sciences. Published by Elsevier Masson SAS. All rights reserved.

RESUME

Le matériel de Rhinocérotidés récolté dans le Miocéne tardif de Sahbi (Libye) est ici révisé
en détail pour clarifier sa position systématique et les implications paléobiogéographiques
qui en découlent. La famille est représentée par quatre spécimens seulement a Sahabi, a
savoir une phalange, une machoire inférieure, une seconde molaire supérieure (M2) et une
seconde prémolaire supérieure (P2). Excepté en ce qui concerne la phalange, qui ne peut
étre identifiée qu’au niveau de la famille, la morphologie et les dimensions de ces spécimens
ont révélé la présence de trois taxa : Acerathiini vel Teleoceratina, Brachypotherium levisi
and « Diceros » sp. La présence de Brachypotherium lewisi de grande taille a été suggérée dans
plusieurs articles, mais sans comparaison détaillée ou révision critique. Le Brachypotherium
de Sahabi ressemble aussi a Brachypotherium heinzelini, suggérant une synonymie probable
entre cette espéce et B. lewisi. Une P2 de Sahabi différe de différentes espéces appartenant a
Ceratotherium, incluant Ceratotherium neumayri et ressemble au genre Diceros. L’association
de Rhinocéros (Brachypotherium et un Dicérotiné) reconnue a Sahabi, a été enregistrée a
Lothagam (Kenya), suggérant une affinité biogéographique avec I'assemblage de I’Afrique
orientale.

© 2019 Académie des sciences. Publié par Elsevier Masson SAS. Tous droits réserveés.
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1. Introduction

Sahabi (formally As Sahabi) is a very well-known lat-
est Miocene vertebrate site in northern Libya. It is located
130km south of Ajdabiya (Agdabiya) in the hinterland of
the Sirte Gulf (30°00'26”N and 20°47’46"E; Fig. 1A) and is
located along the route going south into the Libyan Sahara
to the Gialo and Kufra oases. In the 1920s and 1930s, there
was an Italian army station (ridotta militare) at Sahabi with
an airfield (campo di aviazione) for small airplanes (ruins of
the Italian small fort and of the airfield are still visible at the
site; Fig. 1B and C). Being on the road to various sites into
the Libyan Desert, Sahabi was frequently crossed by cara-
vans and explorers and was visited by eminent geologists
such as Desio (1931) and Stefanini (1934).

The discovery of Sahabi as a large terrestrial vertebrate
paleontological locality and the recovery of abundant ver-
tebrate fossils from the site in early years are undoubtedly
due to the efforts of Carlo Petrocchi (Rook, 2008). Italian
soldiers and other Italian personnel assigned to the Sahabi
fort collected fossils as curiosities, because they were so
common around the military installation. In early 1934, a
team of public health personnel realized the possible sci-
entific importance of the fossil discoveries and reported
them to the local authorities. Following these reports,
Petrocchi was charged to study these fossil remains and
to survey the Sahabi area. From 1934 to 1939, Petrocchi
conducted several seasons of field survey and excavation,
and undertook intensive laboratory work for the prepa-
ration of the collected material (Petrocchi, 1934, 1941,
1943). Despite Petrocchi’s enthusiasm, continuing his work
at Sahabi proved to be difficult. Petrocchi was left with-
out sufficient support to continue his work at the site
with no geologist or paleontologist charged to collabo-
rate with him. Nonetheless, the activity of these years
resulted in the assembly of a large fossil collection (consist-
ing of about 1000 specimens) that was stored in Benghazi.
When, in 1939, Petrocchi was appointed director of the
Libyan Museum of Natural History, the Sahabi fossil mate-
rial was transferred to Tripoli. At the beginning of 1940,
Petrocchi was asked to organize a paleontological exhibi-
tion within the 1940 “Mostra Triennale d’Oltremare”, to be
held in Naples. For this purpose, Petrocchi travelled back
to Italy carrying with him a cast of the Stegotetrabelodon
syrticus type cranium (at present kept within the Rome
Civic Zoology Museum; Marangoni et al.,2017),as well as a
number of original fossils among the Sahabi collection. The
circumstances of the Italian participation in World War Il
made it impossible for him to come back to Tripoli, and
Petrocchi was obliged to remain in Italy, where he was
able to continue working on the small part of the Sahabi
material that was “temporarily” transferred to this country
(Petrocchi, 1951, 1954, 1956).

After several decades of no field activity at Sahabi, a
multidisciplinary research team, the International Sahabi
Research Project (ISRP), developed intensive investigations
in the area from the middle 1970’s to early 1980’s (Boaz
et al., 1979, 1987). Later, in 2004, the efforts of several
institutions (the Benghazi University and the International
Institute for Human Evolutionary Research, Martinsville,
Virginia) formally reorganized Sahabi research into a

renewed research initiative named the “East Libya Neogene
Research Project” (ELNRP) (Boaz et al., 2008).

The Sahabi material “temporarily” transferred to Italy
by Petrocchi in 1940 is still housed in this country, kept
in different Institutions in Rome: the Museum of Paleon-
tology/Earth Sciences, Department of the University “La
Sapienza”, and the Rome Civic Zoology Museum (where
the collections of the former “Museo dell’lstituto Italo
Africano” were entrusted in 1989; Marangoni et al., 2017).
Since then and until recent years, these specimens were the
object of descriptive papers or material revisions (Bonarelli,
1947; Delfino, 2008; D’Erasmo, 1954; Esu and Kotsakis,
1980; Leonardi, 1952; Maccagno, 1948, 1954; Rook and
Martinez-Navarro, 2004; Sardella and Werdelin, 2007).

Within the framework of a general revision of the late
Neogene Rhinocerotidae in the Perimediterranean area
(Pandolfi, 2018; Pandolfi and Rook, 2017; Pandolfi et al.,
2016), we report herein the Rhinocerotidae record from the
famous latest Miocene locality of Sahabi. The Rhinoceroti-
dae material from Sahabi is relatively scarce, but important
as it represents one of the few latest Miocene localities of
Northern Africa and one of the six localities “that yielded
remains of Rhinocerotidae”. This short note is aimed to clar-
ify the number of specimens and the taxonomic position
of the rhinoceroses recorded at Sahabi and their possible
implications.

2. Material and methods

Only the following four Rhinocerotidae specimens have
been collected at Sahabi.

e A large-sized M2 was initially assigned to the Ameri-
can genus Teleoceras (D’Erasmo, 1954) and later referred
to the giant rhinoceros Baluchitherium or Indricotherium
(=Paraceratherium) (Hooijer, 1968; Savage, 1971). The
M2 collected by Petrocchi (1951) between January and
February 1938 and published by D’Erasmo (1954) is cur-
rently missing. Our attempt to locate the specimen while
revising the collection stored at the Rome Civic Zoology
Museum, at the Museum of Paleontology of the Univer-
sity of Naples (where D’Erasmo was active, and where
a small collection of marine vertebrates from Sahabi is
still kept), and the Sapienza University in Rome did not
allow us to recover the specimen. Thus, all our morpho-
metric and morphological considerations are limited to
the evaluation of D’Erasmo’s figures.

A mandible of rhinoceros has been briefly described by
Petrocchi (1951: p. 27), but it is also considered to be
lost, as this specimen cannot be located in the collections
where Petrocchi’s material is currently stored.

e A worn-out P2 collected during the 1980’s was initially
published by Heissig (1982) as cf. Diceros neumayri and
by Bernor et al. (1987) as D. neumayri. Later, it was
referred to different dicerotine taxa (cf. Geraads, 2010;
Giaourtsakis et al., 2009).

A second phalanx of the middle digit was also cited by
Heissig (1982), but it was not mentioned or figured in
other papers (e.g., Bernor et al., 1987).
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Fig. 1. Location map of the Sahabi site (A), with a view of the ruins of the Italian small fort (B) and of the airfield (C) (Photo taken by L.R. during the 2004

ELNRP field survey).

Fig. 1. Carte de localisation du site de Sahabi (A) avec vue des ruines du petit fort italien (B) et du champ d’aviation (C) (photo prise par L.R. pendant la

campagne de terrain ELNRP de 2004).

The specimens were morphologically compared with
the rhinocerotid material collected from selected Miocene
African and European localities. The comparisons were
based on direct observation of the material housed in sev-
eral museums and institutions, as well as on data from
literature. The dental terminology follows Antoine (2002);
the morphometric methodology follows Guérin (1980).The
suprageneric classification follows Antoine (2002).

3. Systematic paleontology

Family Rhinocerotidae Gray, 1821

Referred material: 96P16B, a second phalanx of the
middle digit.

Description and comparison: According to Heissig
(1982), the size of the specimen is comparable to that
of Ceratotherium neumayri. However, phalanges of Cera-
totherium douariense (=Diceros douariensis, see Geraads,
2010) and other late Miocene rhinoceroses are unknown.
An attribution to the family level seems to be appro-
priate due to the absence of detailed morphological and
morphometric studies on Neogene rhinocerotid phalanges.

Subfamily Rhinocerotinae Gray, 1821

Aceratheriini Dollo, 1885 vel Teleoceratina Hay, 1902

Referred material: A partially preserved mandible cur-
rently lost.

Description and comparison: Petrocchi did not figure
the remains and only reported a very short description,
giving some details about the state of preservation.
According to Petrocchi (1951), the horizontal ramus of the
mandible preserved a large-sized incisor. Unfortunately,
no information about the orientation of i2s (parallel or
diverging rostrally) was reported by Petrocchi. During the
latest Miocene, large-sized incisors are only documented
in aceratheres (Aceratheriini; e.g., Chilotherium) and
brachypotheres (Teleoceratina; e.g., Brachypotherium).
Dicerotines (Rhinocerotina) lack well-developed and large
lower incisors.

Tribe Rhinocerotini Gray, 1821

Subtribe Teleoceratina Hay, 1902

genus Brachypotherium Roger, 1904
Brachypotherium lewisi Hooijer & Patterson, 1972

(Fig. 2A)

Referred material. One second upper molar figured by
D’Erasmo (1954, figs. 1-3), currently missing.

Description and comparison. The upper molar from
Sahabi was originally described and compared by D’Erasmo
(1954). The greatest width of 99 mm reported by this
author led Savage (1967, 1971) and Hooijer (1968)
to consider this tooth as belonging to a baluchithere
(Indricotherium or Baluchitherium = Paraceratherium, family
Hyracodontidae, subfamily Indricotheriinae). Indricotheri-
inae occurred from the middle Eocene to the late Oligocene
in Eurasia and this group seemingly never reached the
Afro-Arabian continent (Antoine et al., 2004, 2008 and ref-
erences therein). The greatest width of Sahabi’s tooth is
most probably overstated by differences in the method of
measuring; considering the size reported in the original
figure, the greatest width of the tooth is approximately
91 mm, whereas the length of 78 mm seems to be correct
(Table 1). As correctly depicted by D’Erasmo (1954), the
tooth displays alarge and robust crochet, a prominent ante-
crochet, and a buccal cingulum in the posterior side of the
ectoloph, which is rather flat. Protoloph and metaloph are
relatively parallel (Fig. 2A). The author also reported the
presence of a tubercle at the entrance of the medisinus and
a narrow and buccal-lingually elongated postfossette.

Contrary to Sahabi’s tooth, the M2 of Paraceratherium
lacks a crochet, and the buccal cingulum is strong and con-
tinuous (e.g., Antoine et al., 2004, fig. 3A; Fooster-Cooper,
1924: fig. 11). The European Brachypotherium brachypus
(whichis doubtfully distinct from B. goldfussi) shows a well-
developed crochet and an antecrochet on M2 (Cerdefio,
1993) as found in the studied specimen, but the dimen-
sions are considerably smaller compared with those of the
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Fig. 2. Latest Miocene Rhinocerotidae from Sahabi, occlusal view. Right M2 of Brachypotherium lewisi (A) (redrawn from D’Erasmo, 1954). Left P2 of “Diceros”
sp. (B) (redrawn from Bernor et al., 1987). Scale bar corresponds to 2 cm.

Fig. 2. Rhinocérotidé du Miocéne terminal de Sahabi, vue occlusale. Molaire M2 droite de Brachypotherium lewisi (A) (redessinée a partir de D’Erasmo,
1954). Prémolaire P2 gauche de « Diceros » sp. (B) (redessinée d’aprés Bernor et al., 1987). Barre d’échelle=2 cm.

Table 1

Measurements (in mm) of the M2 of B. lewisi from Sahabi (Libya) compared with those of B. brachypus (Cerdefio, 1993), B. minor (from Geraads and Miller,
2013), ‘A’ campebelli (from Hamilton, 1973), B. snowi (from Guérin, 2000), B. lewisi (from Hooijer and Patterson, 1972), B. lewisi (from Harris and Leakey,
2003), B. henzelini (from Hooijer, 1968), and B. perimense (from Heissig, 1972). Measurements (in mm) of the P2 of ‘Diceros’ sp. from Sahabi (Libya) compared
with those of C. simum (from Guérin, 1980), D. bicornis (from Guérin, 1980), C. douariense (from Guérin, 1966; Giaourtsakis et al., 2009), C. neumayri (Geraads,
1988; Antoine and Sarag, 2005; Geraads and Spassov, 2009; Giaourtsakis et al., 2009; Antoine et al., 2012). L: length; B: breadth.

Tableau 1

Mesures (en mm) de la M2 de B. lewisi de Sahabi (Libye) comparée a celles de B. brachypus (Cerdefio, 1993), B. minor (d’aprés Geraads et Miller, 2013),
«A. » campebelli (d’aprés Hamilton, 1973), B. snowi (d’aprés Guérin, 2000), B. lewisi (d’aprés Hootjer et Patterson, 1972), B. lewisi (d’aprés Harris et Leakey,
2003), B. henzelini (d’aprés Hooijer, 1968) et B. perimense (d’aprés Heissig, 1972). Mesures (en mm) de la P2 de « Diceros » sp. de Sahabi (Libye) comparée
a celles de C. simum (d’aprés Guérin, 1980), D. bicornis (d’aprés Guérin, 1980), C. douariense (d’aprés Guérin, 1966 ; Giaourtsakis et al., 2009), C. neumayri
(d’aprés Geraads, 1988 ; Antoine et Sarag, 2005 ; Geraads et Spassov, 2009 ; Giaourtsakis et al., 2009 ; Antoine et al., 2012). L : longueur ; B : largeur.

Measurement Sahabi B. brachypus B. minor ‘A.’ campbelli B. snowi B. heinzelini B. lewisi B. lewisi B. perimense
M2L 78 57.3-(71.5) 48.3-56.6 61-62 63-71 63 ca.70 63.59-80.58 55-72
M2B 91 56.4-73 50.6-58.4 75-79 74-79 77 86-87 65.78-90.34 67-83
Measurement Sahabi C. simum D. bicornis C. douariense C. neumayri
P2L 34 36-46 30-41.5 30-38.5 36.1-41
P2B 43 36-44 31.5-45 38-47.6 41.8-44

Sahabi tooth (Table 1). Late Miocene Brachypotherium sp.
from Bulgaria (Geraads and Spassov, 2009; pl. |, fig. F) has
a weak and double crochet, a less prominent antecrochet
than in the studied specimen and a backwards-directed
metaloph. The dimensions of the M2 of B. perimense from
Asia reported by Heissig (1972) are slightly smaller than
those of the specimen from Sahabi (Table 1). The M2 figured
by Heissig (1972: PL. 10, fig. 9) displays a longer crochet,
a shorter metaloph, and a backward directed protoloph
and metaloph with respect to Sahabi’s tooth. The latter
features are present on the worn-out M2 from the Siwa-
liks of Burma (Lydekker, 1884: pl. 1, fig. 5); this tooth also
displays lingual pillars at the entrance of the medisinus,
similarly to the specimens from Punjab (Lydekker, 1881:
pl. 2, fig. 1; pl. 3, fig. 3) and Perim Island (Lydekker, 1881:
pl. 2A). The worn-out M2 of B. perimense figured by Colbert
(1935: fig. 89) differs from the studied specimen by having

a constricted metaloph, a larger postfossette and by being
smaller (L=69 mm; B=78 mm; Colbert, 1935: p. 198); nev-
ertheless, the specimen AM19470 from Pakistan (Colbert,
1935: fig. 88) has larger size (L=87 mm; B=94 mm).
Compared with the M2 from Sahabi, the middle
Miocene B. minor (Geraads and Miller, 2013) has smaller
crochet and antecrochet, a slightly concave posterior part
of the ectoloph and smaller dimensions (Table 1). The
M2 of ‘Aceratherium’ campbelli from the early Miocene
of Jebel Zelten (Libya) has a smaller size, smaller crochet
and antecrochet with respect to the Sahabi tooth and a
slightly concave posterior part of the ectoloph. A weak and
reduced labial cingulum occurs on the posterior side of the
ectoloph on M2 of B. snowi (Hamilton, 1973). In Brachy-
potherium heinzelini from Sinda (Zaire), the M2 displays
a rather flat ectoloph, the crochet and the antecrochet
are well developed and the lingual cingulum is reduced
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to a tubercle (Hooijer, 1963; pl. VIII, figs. 4, 6). A labial
cingulum occurs on the posterior half of the ectoloph on
the molars of B. lewisi from Lothagam (Kenya) (Hooijer
and Patterson, 1972: p. 5); the M2 of this species displays
crochet and antecrochet, a lingual cingulum reduced to a
tubercle at the entrance of the medisinus, and a flattened
ectoloph profile behind the paracone style. The anterior
width of M2 of B. lewisi from Lothagam (KNM LT 100)
reaches ca. 90 mm (Hooijer and Patterson, 1972: p. 13);
Harris and Leakey (2003) also reported an anterior width
of more than 90 mm (Table 1).

Subtribe Rhinocerotina

Genus ‘Diceros’ sp.

(Fig. 2B)

Referred material: 445P34A, a second upper premolar
figured by Bernor et al. (1987, fig. 15).

Description and comparison: the tooth is very worn;
the anterior width is less than the posterior one, resulting
in a trapezoidal shape of the occlusal surface of the tooth
(Fig. 2B). The buccal profile of the tooth displays a concavity
in the middle; the postfossette is circular, the medisinus is
buccal-lingually elongated and does not reach the lingual
side of the tooth at this stage of wear (Fig. 2B). A lingual
cingulum is expressed by an enamel fold on the lingual side
of the tooth; a prefossette is evident on the anterior side of
the protoloph. Protocone and hypocone are similar in size
and fused at this stage of wear; every constriction on the
metaloph and protoloph is absent.

Worn P2s of Ceratotherium simum have a trapezoidal
shape (e.g., Fig. 3A), but the lingual length is shorter
than the buccal one; the medifossette is usually evi-
dent also at an advanced stage of wear, the medisinus
is generally elongated anterior-posteriorly, protocone and
hypocone appear completely fused, and the lingual cin-
gulum is absent. Worn-out P2s of Diceros bicornis have
a rectangular shape (e.g., Fig. 3B-E), with the anterior
width slightly smaller than the posterior one. Protocone
and hypocone appear separated also in an advanced stage
of wear; the postfossette is subcircular and the medisinus
is buccal-lingually elongated. A small prefossette is some-
times present as well as the lingual cingulum (Fig. 3B-E).
Worn-out P2s of Ceratotherium efficax (= Ceratotherium
mauritanicum according to Geraads, 2005) differ from the
Sahabi specimens by having an anterior-posteriorly elon-
gated medisinus, a lingual-distally directed protoloph, and
protocone and hypocone completely fused (selected tooth
reported in Fig. 3F). The P2s of Ceratotherium douariense
from Douaria (Guérin, 1966; figs. 6, 7) are less worn than
that from Sahabi; they have a rectangular shape, a subcir-
cular postfossette, a buccal-lingually elongated medisinus
and a lingual cingulum as found in the studied speci-
men. Contrary to the studied P2, however, protocone and
hypocone are separated on the Douaria’s specimen, appar-
ently, until their bases; the anterior width is larger than
the posterior one, the protoloph is narrower and the met-
aloph is constricted in respect to Sahabi’s tooth. The latter
is slightly larger than the P2s from Douaria (Table 1). The
P2 of C. douariense from the Middle Awash (Giaourtsakis
et al., 2009; fig. 14.2 A) is less worn than that from Sahabi

and displays a circular postfossette, a prefossette, a lingual
cingulum, a buccal-lingually elongated medisinus. How-
ever, the Middle Awash tooth differs from that from Sahabi
by having a crochet, a constricted metaloph, a protocone
and a hypocone well separated until their bases and a nar-
rower protoloph. The P2 from the Middle Awash is larger
than the type material from Douaria and slightly wider
than that from Sahabi (Table 1). A relatively worn P2 of
C. neumayri from Mytilinii (Giaourtsakis et al., 2009; pl. 1V,
fig. 1) displays protocone and hypocone completely fused,
similar to C. simum, lingual length shorter than buccal
length, and a lingual-distally directed protoloph. Proto-
cone and hypocone are separated until the dorsal surface
of the lingual cingulum on P2 of C. neumayri from Karacasar
(Turkey), which also displays a constricted metaloph, a
narrow protoloph, and protocone smaller than hypocone
(Antoine et al., 2012; fig. 3.b). The latter two characters are
also evident of P2 from Akkasdagi (Turkey) as well as a lin-
gual length smaller than the buccal one (Antoine and Sarac,
2005; fig. 2A); all of them can be recognized on a worn-out
P2 from Mytilinii.

4. Discussion and conclusions

Late Miocene Rhinocerotidae remains are relatively
scarce and poorly represented in North Africa and, exclud-
ing Sahabi, they have been collected in other five localities:

e Douaria (Tunisia, considered latest Miocene in age by
Geraads, 2010, whereas Guérin, 2000 suggested an age
around 9.5 Ma), which yielded a partial adult skull with
associated mandible and a partial juvenile skull assigned
to C. douariense;

Djebel Krechem (Tunisia, around 10 Ma; Geraads, 1989),

where a few isolated teeth and a juvenile astragalus were

assigned as cf. C. douariense, mostly on the basis of geo-
graphic proximity at Douaria (Geraads, 2010) and an
isolated deciduous tooth was referred as cf. B. lewisi;

Bou Hanifia (Algeria, around 10 Ma; Arambourg, 1959),

where a partial juvenile skull and a few associated

remains were assigned as Ceratotherium? primaevum

(=Dicerorhinus primaevus in Arambourg, 1959);

Béni Mellal (Morocco, early late Miocene; Guérin, 1976),

which yielded two isolated upper teeth, a fragment of a

tooth and a great cuneiform assigned to cf. Paradiceros

mukirii;

e Tizi N'Tadderht (Morocco, late Miocene; Zouhri et al.,
2012); a few collected remains have been referred as cf.
Ceratotherium sp. and an isolated tooth has been assigned
as aff. Chilotherium sp.

Ceratotherium douariense is doubtfully distinct from
C. neumayri according to Geraads (2010) and the paratype
of the Douaria’s rhinoceros, a partial juvenile skull, mor-
phologically resembles a non-dicerotine taxon, probably a
teleoceratine (Geraads and Miller, 2013). The systematic
affinities of the partial juvenile skull from Bou Hanifia, at
first referred to the genus Dicerorhinus, are still doubtful
(Geraads, 1986, 2010). Within this framework, any contri-
bution on late Miocene Northern African Rhinocerotidae
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Fig. 3. Selected Dicerotines P2s at different stages of wear, in occlusal view. Left P2 of Ceratotherium simum (A) (MNHN 1928-310). Left P2 of Diceros bicornis
(B) (NHMUK 1967-8-31-8). Left P2 of D. bicornis (C) (SMF 22_260). Left P2 of D. bicornis (D) (NHMUK 1962-7-6-6). Right P2 of D. bicornis (E) (NHMUK ZSM
no-code). Left P2 of Ceratotherium efficax (F) (MfN MB.Ma. 42009). Scale bars correspond to 2 cm.

Fig. 3. Prémolaires P2 de Dicérotinés, sélectionnées a différents stades d’usure, en vue occlusale. Prémolaire P2 gauche de Ceratotherium simum (A) (MNHN
1928-310). Prémolaire P2 gauche de Diceros bicornis (B) (NHMUK 1967-8-31-8). Prémolaire P2 gauche de D. bicornis (C) (SMF 22_268). Prémolaire P2 gauche
de D. bicornis (D) (NHMUK 962-7-6-6). Prémolaire P2 droite de D. bicornis (E) (NHMUK ZSM no_code). Prémolaire P2 gauche de Ceratotherium efficax (F)

(MN MB.ma. 42009). Barres d’échelle =2 cm.

would be helpful to better understand the biogeographic
patterns and the affinities between the faunal assemblages.

Unfortunately, most of Petrocchi’s Sahabi collection
is missing. This is, for instance, the case of rhinoceros
material collected during the 1930s. A mandible with a
large-sized lower incisor would belong to either a brachy-
pothere or an acerathere although the latter group is
recorded only doubtfully in northern Africa (one uncer-
tain record from Tizi N'Tadderht). The M2 from Sahabi
described by D’Erasmo (1954) concurs well, morpho-
logically and dimensionally, with a referral to B. lewisi
from Lothagam. The tooth also resembles in morphol-
ogy the M2 of B. heinzelini published by Hooijer (1963)
as Aceratherium cf. tetradactylum and was later included
within the new species of the brachypothere he estab-
lished (Hooijer, 1968). Geraads (2010) and Geraads and
Miller (2013 ) recently recommended restricting the nomen
B. heinzelini only to the material collected from the type
locality of Sinda 15 (Democratic Republic of the Congo) and
reported the probable synonymy of B. heinzelini to B. lewisi.
The morphological similarities between the M2s of the
two species and the dimensions of B. heinzelini, which falls
within the range of B. lewisi, would support this hypoth-
esis, even if the material from Sinda is too scarce for any
conclusion.

The P2 from Sahabi resembles Diceros, sharing some
characters with Diceros bicornis, which never occurred
north of the Sahara area. The tooth from Sahabi dif-
fers from worn-out P2s of C. simum, C. efficax, and
C. neumayri. The presence of the eastern Mediterranean
rhinoceros C. neumayri in northern Africa is therefore not
confirmed. Considering the ambiguous generic status of
several African dicerotines (alternatively assigned to Cera-
totherium or Diceros), a provisional attribution to “Diceros”
sp. is here proposed for the Sahabi dicerotine, pending the
discovery of more preserved material.

A Rhinocerotidae association similar to that reported at
Sahabi, with Brachypotherium and a dicerotine, is at present
recorded only in Kenya, at Lothagam, upper and lower
Nawata, and at Mpesida (Hooijer, 1973; Harris and Leakey,
2003; Geraads, 2010), suggesting a strict East African affin-
ity of the rhinoceros assemblage from Sahabi.
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