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Mechanical and hydrological properties of mega-earthquake thrusts
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We conducted mechanical and hydrological tests on materials cored from the shallow

Nankai Trough accretionary prism, the shallow plate-boundary fault along Japan Trench, and the sedimentar

y cover on the Cocos plate off Costa Rica. The results revealed that their mechanical and hydrological pr

operties systematically change according to the amount of clay minerals. With increasing amount of clay m

inerals, frictional strength decreases and the flow component in friction sliding increases. Sediments ri
ch in clay minerals are rather impermeable, and fail slowly.

The shallow plate-boundary fault along Japan Trench is found to be rich in clay minerals and very weak
in frictional strength so that seismic slip Is easy to propagate through. In addition, it is impermeable
so that thermal pressurization likely occurs during seismic slips, which further weakens the fault. Thes

e well explain the large slip of the shallow plate-boundary fault during the Tohoku-oki earthquake in 2011
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