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Semi-brittle behavior of olivine under the conditions of mantle transition zone

Ohuchi, Tomohiro
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To investigate the role of phase transformation of olivine on deep-focus
earthquakes, I conducted uniaxial deformation experiments on dunite and at pressures 10-17 GPa and
temperatures 700-1000 degC using a D-DIA apparatus. Acoustic emissions were monitored using the “
micro-seismic monitoring system” which has been newly developed by this research program. Ductile
deformation is dominant at temperatures exceeding 950 degC. Numerous mode-l1 microcracks occurred at
lower temperatures (< 900 degC). Microcracking frequently occurred at higher pressures which allow
phase transformation of olivine, suggesting that the phase transformation triggers microcracking. At

900 degC, corresponding to the threshold temperature for brittle-ductile transition of olivine,
occurrence of a few faults was sometimes observed. Fault slip associated rupture. In summary,
deep-focus earthquakes could be triggered when phase transformation of olivine proceeds at the
temperatures of brittle-ductile transition.
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Semi-brittle behavior of wet olivine aggregates: the role of aqueous fluid in faulting at upper 2018
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