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Extant porpoises (Phocoenidae) are odontocetes characterized by their small size, short

and wide rostrum, late (or absent) completion of epiphyseal ankylosis in the vertebral

column (= physical maturity), and short life cycles, all of which are thought to have

resulted from progenetic evolution. We describe a small fossil phocoenid from the lower

Pliocene Koetoi Formation of Hokkaido (northern Japan), preserving a small, narrow

rostrum, as well as anteroposteriorly elongate thoracic and lumbar vertebral centra with

completely fused epiphyses. Physical maturity in this specimen occurred significantly

earlier than in extant phocoenids, as shown by dental data indicating that the specimen

died at only four years of age. The difference between the present material and extant

porpoises may be attributable to different growth rates during ontogeny. The long centra

and caudally inclined neural spines of the specimen from Hokkaido are primitive

characters among phocoenids. By contrast, the great height of its neural spines is highly

derived, even among extant species, and suggestive of a fast swimmer. In terms of its

vertebral morphology, the new specimen falls within a morphological continuum

defined by the archaic Numataphocoena yamashitai and the highly derived vertebral

morphology of Phocoenoides dalli. Phocoenid vertebral evolution has been

complex and frequently convergent, as opposed to stepwise and unidirectional. The

different vertebral morphologies of the new specimen and the contemporaneous

extinct taxa Numataphocoena and Piscolithax longirostris indicate that they were adapted to different

environments. 
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