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Helium isotopes as a tool for detecting concealed active faults
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This study was undertaken to elucidate spatial and temporal changes of 3He/4He
ratios around a source region before and after an inland earthquake using both existing and new and
helium isotope data from hot spring and drinking water wells. Gas _samples near the main active fault and
its surrounding faults are characterized by an increase in postseismic 3He/4He ratios. In contrast, the
postseismic ratios decreased by up to about 30 % away from the mainshock epicenter. Episodic faulting
could either release stored crustal (radiogenic) helium from host rocks, or enhance the transfer of
mantle volatiles through permeable fault zones, such that subsequent fluid flow near to the source region
could then explain the spatio-temporal variations in 3He/4He ratios. Consequently, helium isotopes can be
regarded as a tool for investigating and/or mapping concealed active faults with no surface expression.
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