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Ecomorphological analysis of the mammalian carpal joints

Norihisa Inuzuka'*

Abstract
In order to infer the ecology of extinct animals, the morphology of the carpal joints of various

extant species are compared and correlations with function are explored. In terms of lifestyle, graviportal

and cursorial ungulates, fissiped and pinniped carnivores, and arboreal primates and xenarthra are

compared. The radial head of primates is nearly circular, and the ulnar head is flat and has an articular

disk between it and the triquetrum, allowing ulnar flexion. Carnivores need to supinate the hand to

grasp prey. The ulnar head is conical, forming a trocoid joint with a bearing made up of the triquetrum

and pisiform. The scaphoid and lunate are fused to form the scapholunar. In Eumetpias, the scapholunar

has no stopper and their fins can be dorsi-palmar flexed. In graviportal ungulates, the increased width

of the shoulder joints creates a carrying angle at the wrist, which in rhinoceros forms a trocoid joint

and in hippos a spiral joint. Elephants have a unique midcarpal joint, which is a type I trocoid joint. In

the desmostylian Paleoparadoxia, the distal surface of the radius is concave and the ulnar head is convex,

which is thought to be a type II trocoid joint like rhinoceros.
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