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Questions on bipedalism and its origins form a cornerstone of the study of human evolution. Arboreal bipedal locomotion and
posture have been suggested as a key component of the evolution of hominin bipedalism [1-5]. Given their close phylogenetic
relationship with modern humans, chimpanzees (Pan troglodytes), are a study species of particular interest for investigating hominin
locomotor evolution. However, whilst the latter have been observed to engage in arboreal bipedal behaviors there are limited gait
and biomechanical data on these behaviors for chimpanzees in compatison to terrestrial bipedalism. Observations of arboreal
bipedal locomotion in free ranging primates are complicated by visibility issues and the rarity of arboreal bipedalism. We developed
an experimental set up that permits consistent observations of arboreal bipedalism in captive hominoids and the collection of data
for gait and kinematic analyses of chimpanzee arboreal bipedalism in addition to hand and foot contact information. Here we
present the experimental set up and an overview of the observed variation within arboreal bipedal locomotion alongside initial hand
contact results. A simulated arboreal foraging scenario using PVC tubes dispensing a high value food reward was presented to the
chimpanzee community (n=6 [adults, 3 females, 3 males]) at the zoological park of La Vallée des Singes, Romagne, France. The
chimpanzees’ voluntarily engagement with the equipment was recorded via five synchronized GoPro cameras (n=60 locomotor
observations). Individual ID, specific variation of arboreal bipedal locomotion and postures, and hand contact data were extracted.
Multiple distinct variations of arboreal bipedal locomotion were observed: forward facing, and sideways steps. In forward facing
arboreal bipedalism the median plane of the body is positioned facing the direction of travel and the foot of the leading hindlimb
is placed directly in front of the foot of the trailing hindlimb. In sideways step arboreal bipedalism, the median plane of the body is
perpendicular to the direction of travel and the feet are positioned next to each other but do not cross over each other during the
step. Sliding, using a combination of bipedal posture with forelimb suspension, was observed in one male only. The frequency of
use of each of these styles varied between individuals. The males engaged with the experimental setup at the lowest frequency,
followed by the older female, and then the younger females. Hand contacts between the first and final bipedal postures in bipedal
locomotor sequences (n=55 sequences) were used to calculate a handedness index for walnut and support contacts. Manipulating
the walnut along the PVC tube had a significant right-hand preference (z=-4.86, p<<0.001, r=0.675), whereas there was a significant
left-hand preference for support contacts (z=-4.61, p<<0.001, r=-0.639). Overall, these initial results highlight the wide range of
variation encompassed by the locomotion category ‘arboreal bipedalism’ and suggest that potential morphological correlates for
distinct variations of arboreal bipedalism should be investigated in greater detail. Forthcoming gait parameter and kinematic data
will help discriminate the biomechanical contexts of the observed variation in bipedal locomotion. The behavioral variation
documented by this pilot study provides a new facet through which to assess the bipedal capabilities of the earliest hominins.
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