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We studied the microtexture and inclusions of polycrystalline diamonds

(ballas and carbonado) to understand their origin and formation mechanism in the deep mantle. We
found that most of them were formed in the subduction zone where crustal (oceanic) materials are
supplied by slab subduction and C-H-O fluid (highly supersaturated with carbon) is dominated. The
crystal growth and resulting microtexture seem to depend largely on the hydrodynamics (still or
advective) of the growth media. Furthermore, we found, for the first time, a natural counterpart of
nano-polycrystalline diamond, which is synthesized by high pressure and high temperature experiment
and known to have superior hardness and mechanical properties, from a large impact crater in Russia

and revealed the formation mechanism.
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