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Deformation Experiment on Quartz Aggregates in Brittle-Plastic Transition:
Estimation of Contribution of Plastic Deformation from Deformation Texture
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Brittle deformation is dominant and earthquakes can occur in the shallow crust. On the other hand, crystalline

plastic deformation is dominant and earthquakes rarely occur in the deep crust. The transition between them is called

the brittle-plastic transition (BPT). The BPT is important because it is the lower limit of the seismogenic zone and

large earthquakes often initiate there. But the mechanism of rock deformation within faults in the BPT is not well

understood. In this study, we conducted shear experiments for quartz aggregates under conditions across the BPT.

S-C’ structures of recovered samples were analyzed using a kinematic model of Noda (2021) to estimate, for the

first time, the ratio of shear strain due to plastic deformation to the total strain (y,,;/ ¥) in the fault zone. It increases

towards 1 with temperature, successfully quantifying the BPT.
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