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Pinnipeds (seals, fur seals, sea lions, and walruses) are semi aquatic marine 
mammals that play important roles in marine ecosystems. Pinnipeds have a 
globally distributed and well-represented fossil record; however, their evolutionary 
history and the ecological transitions associated to their return to the aquatic 
environment from a terrestrial ancestor have been comparatively understudied. 
Among pinnipeds, phocids (true seals) display unique auditory morphology 
capable of sharply detecting sound traveling both underwater and through the air. 
Little is known about how this specialized auditory morphology evolved, and 
details about how this morphology has been shaped by their environment in 
ancient phocid species remains obscure. Newly described fossilized specimens 
of Acrophoca from Peru and Leptophoca from the eastern coast of the United 
States represent a unique opportunity to investigate the evolution of the auditory 
morphology in seals. The late Miocene (~10-5 millions of years ago) Acrophoca 
longirostris and Leptophoca spp. are two extinct phocid lineages representing 
some of the oldest known members of the subfamilies Monachinae (seals from 
the Southern Hemisphere) and Phocinae (seals from the Northern Hemisphere), 
respectively. The internal anatomy of these fossil taxa was examined using 
computed tomography scanning and compared to those of two extant phocid 
species, the northern elephant seals (Mirounga angustirostris) and Harbor seals 
(Phoca vitulina). Our qualitative and quantitative comparisons show that the 
auditory structures of these Miocene seals already possessed well-developed 
auditory morphology for hearing underwater, suggesting that ancient seals 
displayed ecological and physiological attributes analogous to modern seals early 
in their evolutionary history. Ongoing analysis of the tympanic bulla and additional 
auditory structures may reveal new insights into the ecology of early phocids, and 
broadly inform on the ecological transformations associated with transitions back 
to marine ecosystems.
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