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Minerals and Rocks in the Earth's Interior

Eiji OHTANI”

Abstract

0O O The recent progress of the studies on high pressure and high temperature phase transfor-
mation of earth materials are reviewed. A brief introduction on the basis on the chemistry and
mineralogy of materials composing crust and mantle is also included. Several new high pressure
minerals including the post-perovskite phase of MgSiOs, post-stishovite phases of SiO; such as
CaCl; type, a-PbO; type phases, which are likely to exist at the core-mantle boundary has been
reported. Magma is highly compressible and compatible with iron relative to coexisting miner-
als, indicating existence of a melt-crystal density crossover at high pressure. The dense melt
may play important roles at the core-mantle boundary together with in the early magma ocean
stage of the earth's evolution. We can expect existence of gravitationally stable melts in the ul-
tra low velocity layer at the core-mantle boundary. The study of the lower mantle and core is one

of the most important target in the material science of the earth.

Key words[] phase transformation, Earth's interior, high Pressure, mantle, core-mantle bound-
ary, core, magma
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Fig. 10 Solar abundance, crust and mantle com-
positions.
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Fig. 2 Compositional difference among various
chondrites and mantleJ upper mantlell
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Fig. 30 Mineralogical constitution of peridotite in the upper mantle.
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to CO garnet Gt.
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Fig. 4 Fractionation of the mantle due to solidifica-
tion of magma ocean.

Density crossover between olivine and magma oc-

curs in the deep magma ocean. Olivine enriched up-

per mantle can be formed by the density crossover.
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Fig. 5 Phase diagram of Mg,SiOs-Fe;SiO4 at high
pressure and 11000 .
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