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Earthquakes as a potential energy source for subsurface deep biosphere

HIROSE, Takehiro
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In order to explore a hypothesis that the redox reactions associated with an

earthquake could provide a potential metabolic energy source for life on the earth, we have
conducted high-velocity friction experiments that is capable of reproducing coseismic faulting and
determined redox change within a fault by X-ray absorption near edge structure (XANES) analysis. The
experimental and analytical results indicated that the iron in the rock samples is rapidly oxidized
during coseismic faulting and that such rapid oxidation reaction results from the chemical reaction
between nanoscale iron particles formed by faulting and supercritical water formed due to
frictional heating. This coseismic redox change could provide a potential energy source in
subsurface microbial ecosystems.
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