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It has been suggested that remopleuridid trilobite Hypodicranotus striatulus was an Ordovician
swimming animal with a well-streamlined exoskeleton. In addition to the external smoothness, this
species had a long, forked hypostome extending below the pygidium, which is a unique characteristic
among trilobites. As a preliminary step to understand the morphological evolution of swimming
trilobites, swimming performance of exoskeletal morphology using image-based modelling and
computational fluid dynamics simulation techniques was theoretically demonstrated. The results using
two models, one with and one without the hypostome, showed that the hypostome prevents from the
prominence of ventral vortices, and stabilised flow structures around the fork-bearing model
regardless of the ambient flow velocities. Moreover, the hypostome reduced the drag coefficient as
velocity increases, and maintained positive lift forces with stable lift coefficients under a wide range of
velocities. Such a drag reduction with a modest lift force is a requirement for active swimming
animals. Consequently, the morphology of exoskeleton and long, forked hypostome for
Hypodicranotus could take advantages in active and stable swimming system.




