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Geological analysis for grain boundary sliding creep of olivine and its possible
contribution to non-steady state behaviours of subduction boundaries
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Grain boundary sliding (GBS) creep of mantle olivine can potentially induce
non-steady-state behaviours of subduction boundaries at mantle depth. In order to understand the
potential importance of the GBS creep, this study made structural analyses of natural peridotite,
such as the Higashi-akaishi peridotite body and the Horoman peridotite body. Challenges for
non-destructive dislocation observation using electron channeling contrast imaging, that is expected

as a new methodology in earth science, are successful. The structural analyses of the fine-grained
and ultra-fine grained peridotites in the Horoman body depict that various processes of dynamic
recrystallization have worked to cause transitions of deformational mechanism from grain-size
insensitive dislocation creep to grain-size sensitive creeps. The most striking result is the
microstructural evidence that reactions between olivine and pyroxenes under strain play a major role
in grain-size reduction in natural mantle rocks.
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