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Microstructure of pores in rocks under high pressure and its control on seismic
velocity and electrical conductivity
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High-pressure experiments and numerical experiments on the closure of
fracture were conducted to understand the fluid geometry in the upper- and mid-crust. In the crust,
there exist numerous fractures of various sizes. Asperities on fracture surfaces come into contact
when fractures are closed under pressure. Fluids must exist in remaining pore spaces around asperity

contacts. High pressure experiments showed that the deformation of asperity contacts is
accommodated by microcracking. Acoustic emissions were clearly observed during the increase in
pressure. Fine particles (< 50 micrometers), which must be the product of microcracking, were
observed on the fracture surfaces after loading. Numerical experiments, which considered only
elastic deformation of asperity contacts, could not reproduce the increase in electrical resistance
under pressure. Remaining pore spaces around asperities should be studied further through
microstructural observations of fracture surfaces after loading.
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