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Text-fig. 11. CGM 94-138, right mandible fragment containing p/4–m/3 of Libycochoerus massai from Moghara, Egypt. a: lingual 
view; b: stereo occlusal view; c: buccal view.

5 mm 

a b

Text-fig. 12. CUWM 132, right M3/ of Libycochoerus massai from Moghara, Egypt. a: stereo occlusal views; b: lingual view.

Table 3. Measurements (in mm) of teeth of Libycochoerus massai from Moghara, Egypt (+ the measurement provided is a minimum 
because the tooth is damaged).

Catalogue no. Tooth Mesio-distal length Bucco-lingual breadth

CGM 94-138 p/4 rt 21.0+ 19.4

CGM 94-138 m/1 rt 21.8+ 18.7

CGM 94-138 m/2 rt 25.7+ 20.9+

CGM 94-138 m/3 rt 44.0 26.0

CUWM 132 (WM Dec-06-09) M3/ rt 33.4 26.0
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The rear of the symphysis is beneath the middle of the 
p/3. In ventral view, the symphysis shows two prominent 
foramina beneath the alveoli of i/2, and smaller ones beneath 
the alveoli of i/3.

Measurements of the teeth have been estimated from 
the roots or the alveoli (Tab. 4). Pickford (2006) provided 
measurements of the lower canine and the m/2 which were 
taken by D. Soria. 

The snout (WUSC 4C 33) has already been described 
by Pickford (2006). It is re-illustrated herein (Text-fig. 16), 
because the previous images were obtained from a video 
which resulted in rather low resolution figures. The small 
dimensions of the upper canine alveoli indicate that this 
individual was probably a female.

Discussion

The previous record of suoids from Moghara indicated 
correlation to the late early Miocene (Pickford et al. 2010). 

The taxa recognised at the site were Diamantohyus africanus, 
Nguruwe kijivium, Libycochoerus sp. (size of L. anchidens 
and L. jeanneli) and Libycochoerus massai (Text-fig. 17).

Diamantohyus africanus is relatively common at the site 
(16+ specimens), but suid fossils are rare, Nguruwe kijivium 
being represented by only three specimens, Libycochoerus 
anchidens or L. jeanneli by one specimen, and Libycochoerus 
massai by three isolated teeth, two of which are canines. 
Thus a mandible with four teeth of the last named species is 
a significant addition to the sample. 

The suoids from Gebel Zelten, Libya, include two of the 
species recorded from Moghara (Diamantohyus africanus 
and Libycochoerus massai) but in addition Gebel Zelten has 
yielded several fossils of a much larger suid, Kubwachoerus 
khinzikebirus which, up to now, has not been recorded from 
Moghara. On this basis it is inferred that some of the strata 
at Moghara could have accumulated at the same time as 
some of the deposits at Gebel Zelten, but that sediments 
continued to be deposited at the latter site after deposition at 

Text-fig. 13. Bivariate plots of teeth of Libycochoerus massai from Gebel Zelten (circles) and Moghara (+ sign).



121

Moghara had ceased. Thus, whereas the Moghara succession 
is estimated to span the period from ca. 19.5 to 16.5 Ma 
(closest to Faunal Set PII and PIIIa), the succession at Gebel 
Zelten is inferred to extend upwards in time to ca. 15 Ma or 
perhaps even younger (14.5 Ma) (Faunal Sets PIIIa–PIIIb) 
(Pickford 2001, Pickford and Tsujikawa 2019).

The fossil micromammals from Gebel Zelten indicate 
the presence of sediments of middle Miocene age (Wessels 
et al. 2003). These authors estimated that the base of the 
succession at Gebel Zelten was about 19.5 Ma, but this was 
based on the presence of Kenyalagomys and Prokanisamys 
and on the supposed age of Rusinga at 19 Ma (it’s age is ca. 

17.8 Ma; Drake et al. 1988). The latter genus has not been 
recorded from the early Miocene of Africa, and the former 
is known to extend its range upwards into Faunal Set P III. 
Thus the lowermost strata at Gebel Zelten are likely to be 
appreciably younger than 19.5 Ma. Herein the base of the 
succession is estimated to be about 17 Ma.

Conclusions

In January, 2020, several specimens of the sanithere 
Diamantohyus africanus were collected from Moghara, 
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Text-fig. 14. ACH 6C 1, mandible of Kubwachoerus khinzikebirus from Gebel Zelten, Libya. a: oblique anterior view to show 
alveolus of right lower canine; b: oblique ventral view of symphysis; c: anterior view to show incisor and canine alveoli.
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Text-fig. 15. ACH 6C 1, mandible of Kubwachoerus khinzikebirus from Gebel Zelten, Libya. a: occlusal view; b: ventral view; 
c: right lateral view; d: left lateral view.
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Egypt, confirming the relative abundance of this species at 
the site, in contrast to the rarity of Suidae, of which none were 
found in 2020. In the Cairo Geological Museum, there is an 
undescribed partial mandible of a large suid from Moghara, 
collected in 1994. This mandible retains four teeth and is 
interpreted to belong to the species Libycochoerus massai, a 
genus and species first described from Gebel Zelten, Libya 
(Arambourg 1961). The fossil represents a small individual 
of the species. This material confirms the presence of the 
taxon at Moghara, previously inferred to be present on the 
basis of an isolated M3/, two canine fragments and a talus. 
The last specimen (talus) is transferred to Sivachoerus, 
because it is now known to have been collected from Wadi 
Natrun, Egypt (late Miocene) and not from Moghara. 

The suoids from Moghara comprise three species of suid 
(Nguruwe kijivium, Libycochoerus massai, Kubwachoerus 
khinzikebirus) and one sanithere (Diamantohyus africanus), an 
assemblage that is typical of late early Miocene and basal middle 
Miocene times. On the basis of the suoid fauna, the Moghara 
sedimentary succession is estimated to span the period ca. 19.5 
to 16.5 Ma, whereas the sequence at Gebel Zelten, Libya, is 
estimated to extend from ca. 17 Ma to ca. 14.5 Ma.

A huge suid mandible from Gebel Zelten, Libya, adds 
useful information about the morphology of this bone, 
indicating that it differs in important ways from the lower 
jaws of Listriodontinae which have deeper mandibular bodies 
and more splayed out symphyseal areas in which the lower 
canines are oriented almost horizontally. It is inferred that 
Kubanochoerinae originated in Africa from a Palaeochoerinae, 
whereas Listriodontinae evolved independently in Europe, 
but also from Palaeochoerinae (Pickford et al. 2020).

Acknowledgements

We thank Moustafa el Bahr, the Chairman of the 
Egyptian Mineral Resources Authority (EMRA) and 
Dr. Ali Khyami, the Chief of Mohamed El Hakim (The 
General Director of the Egyptian Geological Museum) for 

Table 4. Measurements (in mm) of the mandible of Kubwachoerus 
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Length of symphysis in sagittal plane 170

Total length of mandible 495.2
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Text-fig. 16. WUSC 4C 33, snout of Kubwachoerus khinzikebirus from Gebel Zelten, Libya. a: palatal view; b: anterior view;  
c: left lateral view.
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