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The human talus, being located between the lower limb and foot, plays an essential role in distributing the weight of the body
during locomotion. One of its most important functions during this process is in allowing for foot movements while efficiently
dividing weight between its anterior and posterior portions, where it articulates with the navicular and calcaneus, respectively [1].
As such, the talus plays a pivotal role in the different stages of human locomotion, from crawling, to initial bipedal acquisition, to
full striding bipedalism at age 8 [1]. Unfortunately, little is known about the morphological changes of the talus during the first
years of life, when infants acquire upright posture and gait maturation. Using a (semi)landmark based approach we analyse an on-
togenetic sample ofmodern human tali with the aim of exploring themorphological variation of the talus during growth. From this
we assess if the variation may then be related to the acquisition and transition to full bipedal locomotion, which might ultimately
provide insight into the evolution of hominin bipedalism. The sample consists of 21 juvenile tali aged between 1.5 years and 11
years: 12 individuals from the Collection of Bologna, Italy (sex and age at death known) [2]; five from the archaeological sample
of Roccapelago (Italy) [3]; four from the archaeological sample of Norris Farms #36 (Illinois, USA). All specimens were microCT
scanned with a resolution of 20-40 µm. Avizo 9.3® (Visualization Sciences Group, SAS) was used to evaluate the quality of and
pre-process the reconstructed scan data (e.g. crop or resample). Segmentation of the image data was performed using the MIA-
clustering method [4] and then processed in Medtool 4.2 (Dr. Pahr Ingenieurs.e.U) to obtain 3D meshes of each talus. A template
of 11 landmarks, 61 curve semilandmarks and 144 surface semilandmarks was created in Viewbox (dHAL Software) and applied
to the 21 tali. The (semi)landmark configuration was superimposed by Generalized Procrustes Analysis, and semilandmarks were
allowed to slide against recursive updates of the Procrustes consensus [5]. Finally, a form space Principal Component Analysis was
carried out to explore talar shape variation during growth. Data were processed in R 3.4.3 (The R Foundation for Statistical Com-
puting, 2017). The first three PCs explain 92.9% of the total variation. Most of the morphometric variation is explained by PC1
(89.8%), i.e. ontogenetic allometry, where negative scores account for small, sub-parallelepiped talar morphology (the youngest
individuals), while positive scores account for an elongation of the entire body of the talus, due to the development of the neck,
and a clear growth of the lateral malleolar facet, while the posterior side of the trochlear facet is not well defined yet. The anterior
calcaneal facet is well developed since the youngest phases (negative scores), while the posterior calcaneal facet becomes larger, less
triangular, and more concave towards PC1 positive. PC2 (1.7%) and PC3 (1.4%) describe only subtle morphological differences.
Negative values of PC2 account for a longer lateral ridge, that shortens along positive values, due to the growth of the talar head,
development of the neck, trochlea, and lateral malleolar facet, with a more concave aspect of the lateral side. It is also possible to
discern a narrowing of the sulcus tali and a clear medial rotation of the talar head. PC3 negative scores show amore compact shape,
that becomes higher along positive values with the development of the posterior calcaneal facet and head. This study is part of an
ongoing project focusing on ontogenetic changes. Here we present preliminary results showing how external talar morphology
varies during the early stages of human bipedalism. Future analyses will combine external morphological analyses with an assess-
ment of trabecular bone architecture, thus providing a more holistic vision of these changes during development.
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