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Experimental study on syn-deformational reaction processes at high pressures:
Implications for slab weakening and deep earthquakes

Kubo, Tomoaki
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Reaction-deformation coupling in deep rocks are ﬁotentially important
processes to understand the plate-tectonic mantle convection in the Earth. We developed
high-pressure deformation techniques with D-DIA and D-111 type multi-anvil devices, which enables us
to conduct in-situ observations of the coupling processes up to lower mantle pressures combined
with synchrotron radiation at PF-AR NE7A and SPring-8 BL04B1 beamlines. Based on these techniques,
we clarified the processes of the reaction-induced shear instability and rheological weakening
associated with the olivine-spinel and the post-spinel transformations. We also found that the
two-stage post-spinel transformation and the post-garnet transformation have important roles on the
slab rheology. These findings give a new perspective on deep slab dynamics including deep
earthquakes, slab stagnation, and MORB segregation around the upper and lower mantle boundary.
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