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To evaluate the activation of olivine slip system in the slab subducted into the mantle
transition zone, we conducted shear deformation experiments of olivine single-crystals under a
pressure of 14.5 GPa and temperatures of 1020-1220 K using deformation-DIA type apparatus. We
tested in three orientations: (100) [001], (100) [010], and (001) [010]. Electron back-scattered
diffraction analysis of the (100) [010] oriented experiment revealed the formation of tiltwalls
built by the (100) [010] slip system. Furthermore, transmission electron microscope observation
confirmed the presence of dislocations with Burgers vector b = [010], although b = [001] remained
dominant. These results provide the first evidence for the activity of the (100) [010] slip
system under the pressures of the mantle transition zone. Our findings suggest that the
(100) [010] slip system which induces the quasi-diffusionless pseudo-martensitic transition of
olivine to wadsleyite/ringwoodite via poirierite could be more promoted under higher pressure
and/or stress conditions.




