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The Analysis and Application of Biological
Hydrodynamics on the Freshwater Snails Sinotaia
quadrata and Thiara granifera

Song-Yue Yang™ Bing-Shi Lin® Wen-Lian Chang®

ABSTRACT Freshwater snails are important biological indicators of water
quality and the primary source of sustenance for firefly larvae in Taiwan. Currents
may promote the transport of nutrients and the metabolism of aquatic organisms.
However, they may simultaneously exert stresses on organisms. In this study, the
morphology, drag, lifts, adhesive forces and dislodgment velocities of Sinotaia
quadrata and Thiara granifera were measured. The relationships among
hydrodynamics, morphology and mechanical characteristics were derived from the
results of the measurements. The results indicated that the streamline shell could
reduce drag and lift under high current velocity. The morphology of T. granifera was
superior to that of S. quadrata for resisting hydrodynamic stresses because it is
streamlined. Theoretically, the T. granifera should be better able to resist
dislodgment than S. quadrata; however, the results of the dislodgment experiment
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did not confirm this expectation but showed that T. granifera was more easily
dislodged than S. quadrata. The analysis of the dislodgement model showed that
the mechanism of dislodgment of freshwater snails consists of two parts - the actual
dislodgment mechanism, involving drag, lift, and buoyancy, and the
dislodgment-resistance mechanism, involving adhesive force and weight. In
conclusion, the hydrodynamic forces were determined primarily by the morphology
of the shell, and the adhesive forces served as a buffer of the direct effects of
hydrodynamic forces. The dislodgment velocity was determined by the interaction
between hydrodynamic and biological mechanisms.
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