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Climbing and the Origin of Human Bipedalism

Eishi HRASAKI

Recently published findings on the origin of human bipedalism, especially those
concerned with so-called “vertical climbing hypothesis” are summarized in this short
article. Quadrupedal climbing is one of the most important components of primate
locomotor repertoires. PrdstTTT100 who kinesiologically studied the vertical climbing of
chimpanzees, and Fleagle et[#IITTI0 who reviewed the electromyographic studies and
field studies, have specifically proposed that vertical climbing played a crucial role in the
phylogeny of bipedalism. In particular, Prost proposed the idea that vertical climbing is a
precursor for bipedal walking of humans. Subsequent researches also support the vertical
climbing hypothesis. This hypothesis, however, has some problems unresolved. First, we
do not know why only humans became bipeds and why no other primates that climb
trees followed what would appear to be a natural option. A possible answer is that the
climbing of primates are variable, and only a certain type of climbing could influence the
evolution of bipedalism, whereas others could not. This idea was supported by our results.
We tested vertical climbing of the spider monkey and the Japanese macaques, and
revealed that the spider monkey-type of climbing has more potential to develop into
human bipedalism than does the Japanese macaquéHdipgsaki et al,[111], [T117,
0I1T0 These studies partly answered the above-mentioned question, but we should note
that kinetic and kinematic data are not enough to fully resolve this problem.
Investigations on ecological and environmental factors as well as further detailed
experimental studies are needed. Results of our studies raised a new question of why
these different types of climbing evolved. Our inference on this issue is that
modifications of body proportion associated with suspensory adaptation, for example
prolonged forelimb length, could have changed kinesiological characteristics of climbing
of the common ancestor of the apeman clade, although this speculation needs a
support from actual data. The second problem of the vertical climbing hypothesis is on
the definition of the term “climbing”. The term used in the field studies and that in the
experimental studies are not the same. The former includes not only vertical climbing but
also other miscellaneous arboreal modes of locomotion, whereas the latter only means
vertical climbing. To avoid confusion, the term should be used in the restricted sense,
like in the experimental studies. Third, some researchers recently intended that knuckle
walking is the precursor of human bipedalism. Richmond and SHWaI10 reported that

fossil ancestors of the humans retained wrist morphology similar to that of the African



ooooooooocoooooo 143

apes, and that those characteristics are associated with knuckle walking.O0G&mha]

also questioned about the climbing hypothesis in his review paper, which reexamined the
hypothesis in light of recent behavioral, anatomical, and paleontological findings. But,
most of their discussions were made on morphology of the forelimb and shoulder
portions, and little objection was made to the idea that vertical climbing could develop
the hindlimb morphology that is adapted to bipedalism. To sum up, | conclude that
vertical climbing played important roles in the phylogeny of bipedalism, especially in
development of the hip and hindlimb parts. It is, however, unlikely that shoulder and
forelimb morphology of the apes and humans are attributed to an adaptation to climbing
behavior. Also, it is unknown whether or not climbing occurred immediately before the
advent of bipedalism. Information for discussion on this issue is still scanty and further
investigation of arboreal locomotion including vertical climbing, especially that of living
African apes are needed.



