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Evolutionary morphology of ontogenetic trajectories in ectoconchlete cephalopods
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I propose a new theoretical morphologic model which mimics allometric shell
growth in ammonoids to represent ontogenetic trajectories of morphological traits. |1 generalized
the relationship between the trajectories and hydrostatic and hydrodynamic properties to perform a
functional morphospace analysis. Functional landscapes were constructed for a juvenile and a
sub-adult growth stages on morphospaces with reference axes representing the allometric
coefficients. The analytical results show a trade-off relationship between hydrostatic and
hydrodynamic efficiencies in the sub-adult or later stage. As a result of morphometric analyses,
actual ammonoids occupy the region in the morphospace where shell shapes more or less meet the
requirements of hydrostatic and hydrodynamic efficiencies in the adult stage. This result suggests
that a balance between hydrostatic and hydrodynamic efficiencies in the adult stage was important in

the macroevolution of ammonoids.
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