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Abstract
The cochlear physiologies of four species, gerbil, chinchilla, cat, and human, are simulated with a three-dimensional hydro-dynamic cochlear model with “feed-forward and feed-backward” active mechanism for the organ of Corti and solution calculated using a “time-averaged Lagrangian”. The basilar membrane velocity (VBM) results for the gerbil and chinchilla cochlea show reasonable agreement with the physiological measurements (Ren and Nuttall, 2001; Ruggero et al., 1997; Dong and Olson 2005). Interspecies BM velocity (3.7-164 um/sdepending on species) and displacement (0.1-3.3 nm) thresholds are estimated by equating the simulation results to neural thresholds at the best frequency (BF).

 
The Q10 (BF/bandwidth-10dB-down) for the measurements increase smoothly and monotonically with frequency, whereas for the model calculations the curves increase monotonically with curvature. The model calculations are for a single prototypical representation of a given species and thus there is no averaging across animals. Parameters that control the tuning include the OHC gain factor and angle relative to the deiters cell and the reticular lamina and the phalangeal process angle and possibly the width of the basilar membrane.
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