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Virtual 3D modeling of the ammonoid conch to study its hydrostatic
properties
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Computed tomography has provided a wealth of biological data that now stands beside a vast,

more traditional, morphometric database. By exploiting these two resources, we present a novel
methodology to construct intricate, virtual cephalopod shells. As a case of study, we applied this
method to Maorites seymourianus using data obtained from a previous work. For this purpose,
evaluation of the conch geometry, and the definition of new parameters such as the segment width
expansion rate (SWER), segment height expansion rate (SHER), the segment thickness expansion rate
(STER), and three indices related, were introduced. The conch geometry of M. seymourianus follows a
spiral that can be defined by a polynomial function. While similar to a logarithmic function, a
polynomial fit is preferred because it reveals higher values of whorl expansion at the early ontogenetic
phase and lower values reaching the adult body chamber. Results on the hydrostatic properties of the
virtual models indicate that M. seymourianus would have a near neutral buoyancy, ranging from slightly
positive to slightly negative, depending upon parameters that influence organismal mass. Positions of the
center of mass and the center of buoyancy indicate that the studied species would have a relatively low
hydrostatic stability, estimating a shell orientation of approximately 74—76° with respect to the vertical,
with the aperture slightly inclined downwards relative to the horizontal plain.
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