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Source Characterization of Hydraulic Fracturing Induced Micro Seismicity
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Understanding the source characteristics of hydraulic-fracturing-induced
microearthquakes is expected to provide better understanding of both the fracturing process and the
influence of pre-existing structures on the distribution of events. However, details of the source
characteristics of microearthquakes remain largely unknown. To address this issue, we estimated the
apparent stress of the microearthquakes observed during the hydraulic fracturing in the Carthage Cotton
Valley Gas Field. As a result, lower apparent stress was observed for the events striking subparallel to
the maximum horizontal compressional stress axis. This implies the mechanism of these events could be
different from that of events optimally oriented for failure.

In addition, we developed more direct method to retrieve non-double couple component from hydraulic
fracturing induced microearthquakes constraining the mechanism to be shear slip, tensile displacement, or
combination of these mechanisms.
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