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Reconstructing forelimb postures and locomotor behaviors in extinct
tetrapods based on musculoskeletal models—The difference of
skeletal morphologies reflects the difference of the functions

FUJIWARA, Shin-ichi*

Abstract

Diversification of form and function in tetrapod forelimb enabled these animals to expand their
locomotor behaviors and habitats. Therefore, reliable reconstruction of forelimb postures in each
extinct tetrapod is important to understand the process of adaptations in each tetrapod lineage.
However, reconstructing forelimb posture in extinct taxa remains difficult, because the relationship
between the form and function of skeletal elements are yet to be investigated.

Here I introduced some recent works on tetrapod forelimb posture done by me and my
colleagues. Based on comparison among hundreds of extant tetrapod species, we found that the
mechanically -optimum posture during the support phase estimated from the musculoskeletal
morphology reflects the forelimb posture employed by the animal. The relationships of “form-
function” are— (1) the tetrapods in sprawling, upright/sagittal, and creeping postures respectively
have prominent elbow adductor, extensor, and flexor moment arms; and (2) the elbow angle of a
tetrapod in upright/sagittal posture during the stance phase is maintained in an angle where the
olecranon and the humerus are perpendicular to each other. Although we would never know the

“answer” of the limb postures of extinct taxa, we hopefully could get closer to it by applying these
relationships to forelimb postures in extinct quadrupedal taxa.
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