2014 2018

Exploring the mechanical properties of crustal materials through rock
deformation experiments: Influence of geofluids
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We performed laboratory experiments to quantify the frictional strengths of
fault rocks that constrain the stress states in the upper crust, and to determine appropriate
viscous flow parameters for rheology models of the arc-trench systems. Focusing on the role of
fluids in seismogenic zones, we investigated the mechanical and chemical effects of water on
frictional sliding, brittle failure, and viscous flow. The research project clarified the
followings. (1) The weakening processes of fault zones in the brittle upper crust: e.g., formation
of clay minerals in the presence of aqueous fluids. (2) Influence of hydrous minerals on frictional
sliding in the middle crust and the deep regions of subduction zone megathrusts. (3) Differential
stress in the brittle-ductile transition zone that constrained by quartz rheology. (4) Hydraulic
weakening in high-temperature creep of feldspar in the lower crust. A new hydrothermal rotary shear
apparatus was developed in this project.
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