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Study on the evolution of the wing musculoskeletal system during the
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The avian wing evolved from the forelimb of ancestral dinosaurs, and a new
skeletal muscle, or the "propatagial muscle"”, spanning between the shoulder and wrirst along its
leading edge, was acquired in the evolution of this lineage. In this study, we advanced the
understanding of the evolutionary process of the propatagial muscle. First, we found that elbow
joint angles preserved in fossils were limited to small values in the presence of the propatagial
muscle, and based on this relationship, we analyzed the articulated fossil skeletons, eventually
inferring that the propatagial muscle evolved prior to the evolutionary origin of the wing, in the
non-avian dinosaurs (maniraptorans). Second, we examined the embryonic development of the chicken,
and showed that the ﬁropatagial muscle was likely established through a fusion of the shoulder and
forearm muscles at the evolutionary origin.
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