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Fossil Phocidae (earless seals) are mostly known from isolated postcranial material, forcing researchers to
rely upon humeri and femora for the diagnosis of taxa and reconstruction of phylogeny. However, the
utility of these elements has never been rigorously tested. Here, we provide the first quantitative analysis
of morphometric data from the humerus and femur, incorporating measurement data from all extant
genera as well as several fossil taxa. Principle components analysis (PCA) found that genera clustered
together on PC1 and PC2, although there was poor segregation of taxa and extensive overlap with genera
in adjacent regions of the morphospace. Discriminant function analysis (DFA) was able to sort fossil taxa
into different subfamilies, but performed poorly at lower taxonomic levels. A preliminary review of
phylogenetic characters found that while some characters performed well at distinguishing different
subfamilies, many characters were poorly defined and not quantified, possessed greater individual
variation than past studies suggested, or were more variable in fossil taxa. Our analyses suggest that the
utility of isolated humeri and femora for diagnosis of new taxa has been greatly exaggerated, and that
extreme caution should be applied to interpretations of taxonomy of fossil material based on isolated
elements. Future research should instead focus on study of associated skeletons and cranial material. A
thorough revision of fossil phocid taxonomy is needed, and many described taxa are likely to be nomina
dubia and of limited use in phylogenetic analysis.
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