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Geophysics for Rockmass
Characterization

The use of mine microseismic monitoring data has lagged the rest
of geophysics badly: data is rarely inverted to infer the state of the
rock mass in terms of physical properties such as seismic
velocities, elastic moduli, degree of fracturing, stresses or other
state variables. Added to this, convergence has meant other
geophysical techniques can share the communications backbone
of a micro seismic monitoring system. Three important
opportunities for new applications are:

Velocity structure: Double-difference tomography and seismic
emission tomography have established track records in the
petrochemical and carbon sequestration industries to constrain the
locations of seismic events generated by hydro fracturing reservoir
treatment and infer changes in the velocity structure, permeability
and stress state of the rock. There is a need to develop software
for routine application.

Phase space (beyond the b-value): Examples of emergent
(complex/self-organized critical/chaotic) behaviour abounds in mine
seismic data. There is a need for robust tools to quantify and use
these phenomena for routine application to operational
microseismic data.

Integration (not with modeling).
geophysical techniques have come of age in the last ten years.
Particular examples are three-dimensional electrical resistivity
(ERI) and microgravity. Increased computing power means that

Several other remote sensing

arbitrary ERI arrays can be used in almost any environment to
image porosity and voids. In both cases, equipment can be run
remotely over networks sharing communications backbones with
seismic systems.
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