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Detailed studies on Carboniferous species of the xenacanth Orthacanthus have shown that

the xenacanth dorsal fin spine can be used for skeletochronological analyses and provides

valuable information about development, growth and environmental life conditions of those

extinct sharks. We report here for the first time the histology and skeletochronology of

Permian specimens, dorsal spines of Orthacanthus platypternus from the Craddock Bone Bed (lower

Clear Fork Formation; Early Permian, Leonardian age) of northern Baylor County (north-central

Texas, USA). Twelve dorsal spines of O. platypternus preserve a highly vascularized wall mainly

composed of centrifugally growing dentine in a succession of dentine layers, probably deposited with

an annual periodicity. As expected, spines of individuals with 1–2 dentine layers, presumably juveniles,

present the smallest sizes. However, spines of individuals showing at least 3–4 dentine layers and

interpreted to be subadults/young adults, are distributed in two spine-size clusters corresponding to

females (probably the largest spines) and males, in agreement with the hypothesis of sexual size

dimorphism proposed in a previous biometric analysis. Our comparative study of O. platypternus and

the Stephanian species O. meridionalis further suggests that spine denticulation can be

useful for distinguishing between species of Orthacanthus and sexually dimorphic forms (juvenile to

adults) in each species. Total body length estimations of O. platypternus from the Craddock Bone Bed

point to relatively large juveniles and small subadults/young adults (less than 2 m in total length),

living as opportunistic predators in the pond-channel coastal plain environments represented by the

bone bed deposits. The com-parative analyses of the ontogenetic stages of the recorded specimens of O.

platypternus and their distribution along different facies and localities indicate that this species was

euryhaline, diadromous with a catadromous life-cycle which was strongly regulated by the semi-arid,

seasonally dry tropical climate affecting western Pangaea during the Early Permian
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