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Simultaneous measurements of resistivity, seismic velocity
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collected from the Oman ophiolite during hydrostatic
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Abstract

In order to examine the effects of crack properties on electrical resistivity and seismic velocity,
we conducted simultaneous measurements of electrical resistivity, seismic velocity and
porosity at brine-saturated hydrostatic pressures using mafic crustal rocks from the Oman
ophiolite. Seismic velocity, resistivity and porosity were measured under confining pressure
up to 200 MPa and pore pressure fixed at 1 MPa using NaCl solution (Fig.1). Electrical
resistivity was calculated from the impedance and phase difference between current and
voltage that were obtained by two terminal method, and seismic velocities (Vp, Vs) were
measured by a pulse transmission method using piezoelectric transducers with a resonant
frequency of 2 MHz. Porosity was calculated by initial porosity measured by pycnometer
before compaction, and volume change of pore fluid after compaction using a syringe pump.
The resistivity and velocity of the samples increase systematically with increasing confining
pressure owing to the closure of cracks, as monitored by changes in porosity. We calculated
the crack density and aspect ratio based on the velocity measurements and the effective
medium theory, and the electrical resistivity was inferred from the crack porosity and

connectivity according to the percolation model. The experimental velocity and resistivity



results are consistent with the model calculations in terms of crack density, aspect ratio and
connectivity. We applied a combined velocity-resistivity model to the geophysical logging and
borehole data for the oceanic crust in Hole 504B. Our inversion results indicate that seismic
and resistivity structure in the oceanic crust can be explained by crack density and

connectivity.
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