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Phylogeny and Biomechanics
-Biomechanics Concerning Vertebrate Evolution-
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Phylogenic changesin morphology were studied [rom the biomechanical point of view. Morphological
changes in evolution can be understood by biomechanical responses to environmental change. There
are five categories of creatures which have different skeletons. The first consists of the calcium
carbonate skeleton of coral and mollusks; the second of the the silicate skeleton of diamonds; the
third of the hydroxyapatite of vertebrates; the forth of chitin-chitosan of arthropods: and the fifth of
the cellulose of plants. Among them, only vertebrates could have spread all over the earth. The
reason why vertebrates could prosper on the earth can be understood by comprehending the
properties of skeletons made of hydroxyapatite-collagen composites. The tooth and bone, ie,
hydroxyapatite-collagen composites, have an effective remodeling system to optimize the shape
apainst repeated stresses applied by the environment. From the standpoint of optimization of the
bone, morphological change and structure in organs can be biomechanically understood. By studying
phylogeny combined with biomechanics, the essential properties of organs of living organisms can be
understtod. For development of artificial substitutes or organs, comprehension of the essential

properties of the organs is most imprtant.
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