©
2015 2018

shock compression experiment of olivine and pseudotachylyte: material science
study on the seismo-mechanical processes of deep earthquakes
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In order to study mechanism of deep earthquakes, a series of shock
compression experiments were performed, using a single crystal of forsterite and a powder gun. Many
shear planes were generated in the crystal diagonally to the compression axis and, in one
experiment, we observed a clear local melting occurred along shear planes. The microstructural
observation of the shear planes revealed that plastically-deformed olivine was pulverized into a few

hundred-nanometer size particles within a narrow zone from the shear plane and, locally along the
shear plane, have partly melted. Moreover, injection veins filled with olivine melt were found in
the fault wall. We interpret that a dynamic pulverization occurred at a running rupture front when
the sample was compressed and that melting took place by the friction among the olivine
nanoparticles. Pulverization before melting is considered to be a common process in co-seismic
faulting and may play an important role in deep earthquakes.
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