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Tsunamigenic normal faults generating large outer-rise earthquake in the Japan
Trench margin

Park, Jin-0h
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A combined study of marine geology, geophysics, and geochemistry figured out

characteristics of tsunamigenic normal faults generating large outer-rise earthquake in the Japan
Trench margin. High-resolution seismic reflection data reveal a significant contrast in the
development style of the normal faults offshore between Miyagi and lIwate Prefectures, northeast
Japan. We found anomalously high helium isotope (3He/4He) ratios in sediment pore water and seismic
reflection data which suggest fluid infiltration into the upper mantle and subsequent outflow
through bend-faults across the outer slope of the Japan Trench. The 3He/4He and 4He/20Ne ratios at
sites near-trench bend-faults, which are close to the isotopic ratios of bottom seawater, are almost
constant with depth, supporting local seawater inflow. Our findings provide the first reported
evidence for a potentially large-scale active hydrothermal circulation system through bend-faults
across the oceanic crust-mantle boundary.
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