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Development of a geochemical and petrological method for retrieving records of
thermal pressurization occurred in the seismic faults
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For assessing whether the faults experienced thermal pressurization (TP), which
may lead to a marked reduction in fault strength during seismic slip, the validity of geochemical and
petrological analyses of fault rocks was examined. Chemical analyses for the deformed rocks from a fossil
plate-boundary fault in the Kodiak accretionary complex, USA, and from an active fault of the Median
Tectonic Line in the Nagano area, Japan, revealed occurrence of coseismic fluid-rock interactions at high
temperatures (250 to >350 deg. C) required for TP. Frictional experimental works also demonstrated that
coseismic interactions with high-temperature fluids can produce detectable chemical anomaly in the fault
rocks. At the temperatures higher than 300 deg. C, chemical anomaly observed in the fault rocks is
consistent with that predicted by model calculation, indicating that the present method is useful for
evaluating coseismic physicochemical processes in the fault, including TP.
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