


Text-fig. 7. Stereo images of CUWM 155, edentulous right mandible of genus indet. mogharensis from Moghara. a: lingual view,
b: occlusal view, c: buccal view.

Text-fig. 8. Comparison between CGM 30937, right mandible of genus indet. mogharensis (a) and CGM M94-90 plus CUWM 27 (b),
left mandible and canine of a small anthropoid (images reversed). Note the great difference in depths of the mandibles, the position of
the distal pole of the symphysis, the thickness of the root of the ascending ramus and the fact that the jaw of the cercopithecoid deepens
posteriorly, whereas that of M94-90 becomes shallower distally. 1: lateral view, 2: occlusal view, 3: medial view.
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Table 1. Measurements of CUWM 27, left lower canine of

is only slightly lingual to the p/4 root (Text-fig. 3). The p/4
a small hominoid or pliopithecoid from Moghara, Egypt.

in Prohylobates tandyi is oriented slightly obliquely in the

Measurement o jaw (Simons 1969) whereas in M94-90, the mesial and distal

roots of the tooth are in line with the roots of the m/1 and

Mesio-distal length of crown 35 m/2, indicating that the tooth was probably not as obliquely
Bucco-lingual breadth of crown 49 oriented as it is in Prohylobates. The m/3 in Prohylobates
is positioned slightly to the lingual side of the midline of

Crown height lingual side l the cheek tooth row (Fourtau 1918, Simons 1969, Miller
Root height lingual side 14 et al. 2009) whereas in M94-90, the alveoli of the m/3 are

positioned well lateral to the midline of the cheek tooth row

Text-fig. 9. Comparison between mandibles; a: CUWM 155, genus indet. mogharensis, b: CGM 30937, genus indet. mogharensis,
c: CGM 30936, Prohylobates tandyi, d: CGM M94-90, hominoid or pliopithecoid indet. (image reversed), to highlight the orientation
of the m/3 in relation to that of the other cheek teeth, and to show the level at which the ascending ramus rises above the alveolar plane
(arrows). The position of the ascending ramus is not preserved in CGM 30936, but it is present in CGM 30937 (given as CGM 28971
in Simons 1969: fig. 1c) and CUWM 155. The mandibles are aligned at the mesial edge of m/1 (horizontal line).

10 mm

a b C

Text-fig. 10. Superior views of mandible CGM M94-90 (b) compared with the type specimens of Pliopithecus piveteaui (a) (image from
Hiirzeler 1954: drawing reversed), and Micropithecus chamtwaraensis (c) (cast of right mandible of specimen KNM CA 380, image
reversed) to show the similar outward bending of the ramus at the level of the m/2-m/3. For ease of comparison, the sketch of the
mandible of Pliopithecus piveteaui has been brought to the same dimensions as CGM M94-90.
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(Text-fig. 9), and furthermore, the distal root is even more
laterally positioned than the mesial root, indicating a twist
in the orientation of the tooth. Similar outward bend in the
mandible is evident in the small-bodied ape Micropithecus
chamtwaraensis PICKFORD, SENUT, GOMMERY, MUSALIZI
et SSEBUYUNGO, 2021 (Pickford et al. 2021b: fig. 71) from
the Early Miocene of Kenya, and the same can be said of
the mandibles of European Epipliopithecus vindobonensis
ZAPFE et HURZELER, 1957 (Zapfe 1961, Begun 2002) and
Pliopithecus piveteaui HORZELER, 1954 (Text-fig. 10).

In the fossil monkeys, Prohylobates tandyi and genus
indet. mogharensis (Text-figs 7, 8), the anterior margin of
the ascending ramus of the lower jaw rises above the alveolar
plane at about the middle of the m/3 (Simons 1969: fig. 1c)
whereas in M94-90, it is positioned further anteriorly, rising
above the alveolar plane at the level of the middle of the
second lower molar (Text-fig. 9).

Another difference between these mandibles, concerns
the position of the mental foramen, which is located at about
half the depth of the mandible in M94-90, but is lower in
Prohylobates, ca. 1/3 of the way up from the ventral margin
(Text-fig. 8).

The mandible CGM M94-90 is slender and shallow
when compared to those of Prohylobates and genus indet.
mogharensis (Tab. 2). Thus, even though the length of
m/1-m/3 in Prohylobates is less than that in CGM M94-90,
the jaws of the cercopithecoids are appreciable thicker and
deeper at m/1 than the corresponding parts of CGM M94-90.
The lateral swelling of the mandible where the ascending
ramus takes root, is prominent in Prohylobates, increasing
visibly from m/1 to m/3, but in M94-90, the jaw remains
slender right up to the middle of the m/3, and possibly
beyond, although the specimen is broken at this point, so it
cannot be observed directly.

Furthermore, in Prohylobates tandyi and genus indet.
mogharensis the distal pole of the mandibular symphysis is
observedtobebeneath the level ofthe junction between p/3-p/4,
but in M94-90, it is not present, even beneath the alveolus
of the canine, suggesting that the symphysis terminated in a
more anterior position in the latter fossil. However, damage to
the specimen may be biasing the observation.

All the features by which M94-90 differs from
Prohylobates are universal or common in hominoids
and pliopithecoids, whereas they are rare or inexistant in
Cercopithecoidea. For this reason, it is concluded that M94-
90 represents a small-bodied anthropoid (“ape”), which had
more or less the same dimensions as small extant gibbons
such as Hylobates ILLIGER, 1811, as well as a suite of extinct
small-bodied “apes” from the Early Miocene of East Africa
such as Micropithecus clarki, or Lomorupithecus evansi
(Pickford et al. 2021b) in Napak Uganda (UM collections),

but was slightly smaller than the extinct European genera
Pliopithecus GERvVAIS, 1849 and Epipliopithecus (Begun
2002). Being edentulous, however, it is not possible to
arrive at a secure identification of the mandible at the genus
or family rank, so the specimen is attributed to Hominoidea
or (more likely) Pliopithecoidea, genus and species indet.

The recognition of the mandible M94-90 as that of
a small-bodied anthropoid confirms that a hominoid or
pliopithecoid, as opposed to a cercopithecoid, was present
at Moghara during the Early Miocene (Simons 1994). The
m/1-m/3 length of the Moghara mandible is close to that of
Pliopithecus platyodon BIEDERMANN, 1863, from Elgg (MN
5), Switzerland.

The primate lower canine from Moghara differs from the
corresponding teeth of victoriapithecid monkeys in that it
does not have a sulcus on the mesial side of the root (Pickford
et al. 2021b), the crown is less tall and it has a central
lingual crest that is absent or subtle in the lower canines
of Victoriapithecidae. Comparisons with small ape teeth
reveals that the specimen is close in size and morphology
to teeth of Micropithecus clarki and Lomorupithecus evansi
from East Africa (Pickford et al. 2021b) and apart from the
lower crown, it recalls to some extent the lower canines of
Epipliopithecus (Zapfe 1961).

The lateral bend of the distal part of the mandible M94-
90 at the level of the m/2-m/3 (Text-figs 8—10) indicates that
the ascending rami and the mandibular condyles may have
been further apart than they were in Prohylobates. A similar
outward bend of the mandible is observed in the small-
bodied anthropoid from the Early Miocene of Chamtwara,
Kenya, Micropithecus chamtwaraensis (Pickford et al.
2021b: fig. 71) and in Pliopithecus piveteaui from Europe
(Hiirzeler 1954) (Text-fig. 10).

Palaeobiogeography

It has long been appreciated that, during the Early
Miocene, there was a high diversity of anthropoids in the
low latitudes of Africa (Pickford et al. 2021b) and that at
higher latitudes of the continent the diversity was lower
(Senut et al. 1997, Mocke et al. 2023) and that until the
middle of the Early Miocene (ca. 20 Ma) the superfamily
was probably absent from Eurasia. Anthropoids dispersed
to Eurasia prior to the end of Early Miocene (Harrison et
al. 2020) eventually reaching as far north as 50° latitude
(Pickford 2013). The Moghara Formation in Egypt, at 30° N
latitude, is thus strategically positioned in geological time
and geographic coverage to yield evidence concerning the
dispersal of anthropoids (and other vertebrates) from Africa
to Eurasia, and vice versa, during the Early Miocene.

Table 2. Measurements (in mm) of the mandible CGM M94-90 (hominoid or pliopithecoid) and of cercopithecoids CUWM 155 and
CGM 30937 (genus indet. mogharensis) and CGM 30936 (Prohylobates tandyi) (e — estimated measurement).

Measurement CGM M9%4-90 CUWM 155 CGM 30937 CGM 30936
Length m/1-m/3 23e 21.5e 21.5 19.6
Mandible thickness at m/1 7.8 7.8e 9.9 8.9
Mandible depth at m/1 15.5 22.0e 21.9 -
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Paradoxically, the most common anthropoid at Moghara
(7 specimens described; Fourtau 1918, Simons 1994,
Miller et al. 2009) are cercopithecoids, Prohylobates
tandyi and genus indet. mogharensis, both of which are
members of a superfamily that is unknown in Eurasia
until the Late Miocene some 4 to 5 million years after the
deposition of the Moghara sediments. Initially interpreted
to be an “Anthropoidae” (sic) (Simiidac) by Fourtau
(1918), Prohylobates was subsequently transferred to
Victoriapithecidae (Simons 1969).

In contrast, the earliest records of anthropoids in Eurasia
comprise pliopithecoids (Pliopithecus GERVAIS, 1849,
Platodontopithecus Gu et LiN, 1983, and close relatives:
see Harrison and Gu (1999); Fanchangia HARRISON et al.,
2020) a superfamily that, until M94-90 and CUWM 27
were recognised, was potentially represented at Moghara by
a single specimen (a humerus, DPC 6643; Simons 1994).
However, the discovery of M94-90 and CUWM 27 opens
up new possibilities regarding our understanding of the
dispersal of small anthropoids from Africa to Eurasia during
MN 3, possibly as early as 19—20 Ma (Harrison and Gu 1999,
Harrison et al. 2020). The sequence of fossiliferous deposits
at Moghara spans the geological time period concerned
(Text-fig. 1), and its geographic position is strategically
intermediate between the equatorial deposits of Eastern
Africa on the one hand, and the mid-latitude localities in
Eurasia, on the other.

It remains to be determined why cercopithecoids, which
are more commonly encountered as fossils at Moghara than
are anthropoids, did not disperse to Eurasia until many
millions of years after the pliopithecoids and hominoids had
done so, whereas pliopithecoids, which are rare at Moghara,
did manage to disperse to Eurasia, after which they spread
rapidly as far as Spain in the west and China in the east
(Harrison and Gu 1999).

Conclusion and general discussion

Moghara, an Early Miocene fossiliferous locality in
northern Egypt, is known to have yielded several remains
of two species of Early Miocene Cercopithecoidea and
a single specimen of a medium-sized anthropoid (Fourtau
1918, Simons 1969, 1994, Miller et al. 2009). Simons
(1994) attributed all the Moghara cercopithecoid remains to
the species Prohylobates tandyi, but he left the “ape-like”
humerus in open nomenclature, although the presence of an
entepicondylar foramen in the humerus suggests affinities
with pliopithecoids, such as Epipliopithecus, the humerus
of which also has an entepicondylar foramen (Zapfe 1961).

Miller et al. (2009) in contrast, considered that there were
two species of cercopithecoid monkeys at Moghara based
on several mandibles, as well as an “ape-like” species based
on the humerus. The present paper documents the presence
of two additional “ape-like” specimens (hominoid or, more
likely, pliopithecoid) at Moghara, but both of the fossils are
left in open nomenclature, pending the recovery of more
diagnostic remains. It is noted however, that some aspects
of the Moghara non-cercopithecoid fossils recall the genera
Micropithecus FLEAGLE et SIMONS, 1978 from equatorial
Africa and Epipliopithecus and Pliopithecus from mid-
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latitude Europe. The combined evidence of the mandibular
shape and of the presence of an entepicondylar foramen
in the humerus suggests closer affinities of the Moghara
specimens to Pliopithecoidea than to Hominoidea.

Even though the mandible M94-90 is compatible in
dimensions with those of Prohylobates tandyi and genus
indet. mogharensis, its ramus is more slender and appreciably
shallower than those of the two cercopithecoid species. The
sublingual fossa is shallow in the “ape-like” specimen,
whereas it is deep and prominent in the cercopithecoids.

The humerus and mandible of Epipliopithecus published
by Zapfe (1961), are slightly smaller than those of the
humerus from Moghara described by Simons (1994) and
the mandible, M94-90, described herein, but the proportions
between the dimensions of the humeri and mandibles are
similar in the two samples, suggesting that the Moghara
fossil mandible (and lower canine) likely represent the same
species as the “ape-like” humerus described by Simons
(1994). 1t is thus concluded that Moghara has yielded
three kinds of Anthropoidea, comprising two species of
Cercopithecoidea (Victoriapithecidae, Prohylobates tandyi
and genus indet. mogharensis), and a single species of
Hominoidea or (more likely) Pliopithecoidea, which is yet
to be named.
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