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The inferred diversity of manual behaviors within the hominin lineage is exemplified by the mosaic morphology of the hands of
Australopithecus sediba and Homo naledi [1-2]. Derived morphological features present in both fossil hominins point to human-like
manipulation abilities, while curved fingers with well-developed flexor sheath ridges (FSRs) suggest the continued use of their hands
for climbing and grasping [1-2]. The internal bone structure may reflect habitual locomotor and/or manipulative loading of the fingers
due to bone’s ability to (re)model throughout life in response to mechanical load [3], and thus variation in phalangeal cortical bone
distribution holds the potential for reconstructing hand use among fossil hominins.

We investigated the distribution of phalangeal cortical thickness in extant great apes, 4. sediba and H. nakd; to inform our
reconstruction of fossil manual behaviours. The sample included microCT scans of the proximal and intermediate phalanges of rays
II-V of Gorilla gorilla IN=21), Homo sapiens (N=3T), Pongo pygrmaeus (N=9), Pan sp. IN=24), A sediba, and H. naledi (Hand 1). We used
the R package morphomap [4] to map diaphyseal cortical thickness and conducted a principal component analysis (PCA) on the
cortical thickness values to explore patterns across species.

Results show clear separation among extant taxa across all phalanges. The extant taxa are separated along PC1, with some overlap
between the African apes reflecting a pattern of thickness localised to the FSRs, with a different pattern of overall thickness of the
shaft in Ponge and in humans. PC2 reflects differences in the location of greatest thickness; in African apes this occurs in the FSRs
throughout the shaft, whereas in Pongo this is distally located with some dorsal thickening, and in humans it is primanly in the
dorsodistal region of the shaft. The proximal phalanges of »4. sdiba consistently fall close to the African apes, reflecting maximum
thickness localised to the FSRs, while H. nakdi consistently falls close to humans, reflecting thickening of the dorsal region of the
shaft and the FSRs distally. The intermediate phalanges of both fossil species fall between the African ape and human distribution,
reflecting a thickening of the dorsal region of the bone and the FSRs, which are located in the proximal-to-midshaft region. The
distribution of the ~4. sedfbaintermediate phalanges differs from those of H. nakdiin that the thickening on the palmar surface extends
further distally. This is consistent with external morphology of /4. sediba intermediate phalanges that possess unusually long and
prominent FSRs.

Opwerall, we show that variation in phalangeal cortical bone distribution clearly separates extant hominoid taxa that differ in their
locomotor and manipulative behaviours. Within this comparative context, 4. sediba proximal phalanges are most similar to the African
ape cortical signal and intermediate phalanges are intermediate between all extant taxa. Along with a high degree of phalangeal
curvature and prominent FSRs, this morphology better distributes stress and reduces strain on the bone during flexed finger loading
(e.g.. during climbing or suspension) [3]. In contrast, while H. nalkdi phalanges are most similar to humans in their cortical distribution,
this appears to contradict their high degree of curvature, which may be a functional indication of arboreal locomotion [3]. The H.
nakdi phalanges indicate a hand uniquely adapted for arboreal behaviours in the degree of curvature but not cortical distribution,
differing to that of extant great apes and .4 sediba.
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