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Abstract

Microseismic events created by frac’ing are the result of fault motion in
response to the tectonic stresses that are set free when the frac fluid
pressure overcomes the frictional forces holding the faults in place. The
geometry of the fault motion gives rise to an amplitude and phase radiation
pattern for the microseismic signal. In early monitoring projects, mostly
acquired with limited downhole arrays, the radiation pattern often was
ignored in favor of estimating only the hypocenters of the events. With the
increasing use of surface arrays, it was realized that estimating the focal
mechanism of the event from the observed radiation pattern was not only
necessary in order to get the correct location but also opened the door to a
more complete characterization of the frac. We recognized that microseismic
monitoring is a real-time, in situ observation of exactly how the rocks are
moving at the point of failure and how that motion changes in time and
space as the frac proceeds. It is like taking the rock physics lab to the field.
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