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Water content in the uppermost mantle of the oceanic plate and its origin

Morishita, Tomoaki
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Water in the mantle affects the physical properties of the mantle such as
melting, rheology, electrical conductivity, and seismic velocity. The water content of
olivine/pyroxenes in abyssal peridotites is measured, and these values are higher than expected for
minerals in residual peridotites. The reason for the high water content of olivine and pyroxene in
abyssal peridotites is not yet understood. Since it is not possible to sample directly from the
crust-mantle sequence, we use samples obtained from ophiolites as oceanic plates exposed from the
seafloor. Core samples were collected from the Oman Ophiolite by the International Continental
Scientific Drilling Program . Samples were analyzed using SIMS at JAMSTEC Kochi Institute for Core

Sample Research. The water content of olivine in gabbros are 34 me on average and 20-50 ppm in
dunite and harzburgite. The presence of magnesiohornblende in harzburgite may support a hydrous
melting origin of the Mantle Sequence.
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Figure 1. Water content of olivine in dunite and harzburgite recovered in the crust-mantle section of the
Oman Ophiolite by the International Oman Drilling Project. Other data are from the literatures (Kurosawa
etal., 1997 CMP; Warren & Hauri, 2014 JGR.).
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Figure 2. Sbmicron-scale exsolution of magnetite (bright phase) and clinopyroxene (+ amphibole?).
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