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Is there independent anatomical support for the Odontophora
(Echinoidea: Echinoida)?
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The taxon Odontophora has recently been established and comprises camarodont sea urchins with a
distinct skeletal protrusion on the epiphysis. This process, termed tooth support, lies on the adaxial
edge of the wing of the epiphysis and flanks the proximal part of the sea urchin tooth at the point
where the plumula merges with the solid tooth shaft. Although the function of the tooth support is still
unknown, it constitutes a skeletal feature that can be easily observed both in fossil as well as extant
material and could therefore be useful for classification purposes. Originally, three taxa are included in
the Odontophora: the Echinometridae, the Strongylocentrotidae, and the Toxopneustidae. Although
closely related to the former taxa, the Parasaleniidae, the Parechinidae, and the Echinidae were
excluded based on the absence of a tooth support as well as other characters. Here, we try to show
whether the hypothetical grouping based on a cladistic analysis on the family level also holds true on
the genus level. We combined classical dissection and SEM imaging of skeletal structures with µCT
imaging of whole specimens, thereby improving our understanding of the position and potential
function of the tooth support. Representatives of almost all extant genera of the Odontophora were
examined. Further results, acquired using magnetic resonance imaging (MRI), strongly indicate that
there is indeed independent anatomical support for the taxon Odontophora, as exemplified by the
presence

of

highly

specialised

protractor

muscles

present

in

the

Echinometridae,

the

Strongylocentrotidae, and the Toxopneustidae.
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