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This study aimed to elucidate the developmental basis underlying the evolution of echolocation ability in bats. One
of the evolutionary adaptations of the auditory pathway is thought to be the result of ear movements performed
during echolocation, which enhance the accuracy of acoustic localization. We examined the pinna structure in
various bat species distributed across Eurasia, including Japan, revealed previously unidentified bony elements in
the pinnae of certain lineages. Molecular developmental analyses of the auricular cartilage and associated muscles
from the fetal to adult stages of these bats indicated that these bony elements undergo ossification through a
unique developmental process, coinciding with the postnatal maturation of echolocation. Furthermore, a portion
of the posterior auricular muscle attached to this region enables larger ear movements compared to other bat
species. Based on these results, we successfully uncovered a part of the developmental mechanism underlying
the acquisition of echolocation ability in bats.




