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An effective medium model recently developed by the present authors is applied for interpretation of known experimental data on
pressure dependencies of elastic wave velocities in dry and saturated rocks in order to elucidate the effect of the highly compliant fraction
of the porosity. Our approach has allowed for determination of essential features of the soft defects in terms of their shear and normal
compliances. For the dry defects, we found that the ratio of the normal to shear compliance may be as high as 5–7, in contrast to the range
0.8–2.2 expected for such widely used defect models as Hertz–Mindlin contacts or elliptical cracks. This high normal compliance of the
real defects results in strong decrease of Poisson’s ratio of the rock down to negative values. In the paper we consider an example of dry
sandstone exhibiting negative Poisson’s ratio. For saturated samples, we found that the normal compliance of the defects becomes smaller
than the shear one (typically 1.5–3 times). From the point of view of the role of “global” (in the sense of Biot) and local (squirt) fluid flows,
the performed examination indicates strong domination of the squirt mechanism including the cases, for which a third, unidentified
dispersion mechanism was earlier supposed.


