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The evolutionary history of the social structure in extant hominoids is one of particular interests with
regard to the origin of pair-bonding mating systems and cooperative breeding in Homo sapiens. Sexual
dimorphism in body mass (BM) and canine size is the most common trait to infer the mating system of
fossil primates. This is because the correlations between these measures and the intensity of male-male
aggression for mating have been studied extensively in living primates, and primate species with high
levels of male-male competition and a marked dominance hierarchy generally show a high degree of
sexual dimorphism in BM and canine size. Many studies have attempted to clarify the mating system of
fossil hominoids and their evolutionary implications on the basis of sexually dimorphic traits by using
canine fossil samples. However, in order to infer social structure or mating systems for a fossil species, use
of only canine size to characterize dimorphism may be misleading due to a mismatch between canine size
and body size in extant primates. Compared to canine sexual dimorphism, BM sexual dimorphism in fossil
hominoids has been less studied because of a scarcity of securely identified specimens. Here, we report on
BM sexual dimorphism in Nacholapithecus kerioi from the Middle Miocene of Kenya by using numerous
femoral samples. Bootstrap analysis revealed that BM sexual dimorphism of N. kerioi was comparable
with that in Gorilla spp.; i.e., the males were approximately twice as large as the females. A polygynous
social structure (gorilla) or solitary/fission-fusion social system (orangutan) usually indicates high sexual
dimorphism in extant hominoids. However, the magnitude of dimorphism inferred here cannot be uniquely
associated with social structure seen in extant hominoids because of the high proportion of adult males in
this fossil assemblage. It is possible that one or two polygynandrous groups might have been involved in
the accumulation of N. kerioi. This study suggests that the mating systems of extinct hominoids could have
been more diversified than those of extant apes.




