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Plastic strength of the crust evaluated from naturally deformed rocks
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Within the depth at shallower than 8-12 kilometers in fault zones, rocks and
minerals are deformed by fracturing; this type of deformation is called brittle deformation. On the
other hand, at the greater depth, rocks and minerals are deformed by stretching; this type of

deformation is called plastic deformation which accommodates permanent strain. Plastic deformation
of rocks and minerals is enhanced by the presence of water as impurities.
In this study, we measured water contents and distributions in plastically deformed quartz in
granite mylonite samples. In the samples, fine-grained quartz is formed by development of plastic
deformation (dynamic recrystallization). We found that the water contents in the fine-grained quartz
regions are lower than those in the adjacent original quartz grains. This suggests that water is
released from grain interiors of quartz due to the grain size reduction process and released water
distributes within the fault zone.
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