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Iron titanium oxyhydroxide as a water transporter into the Earths deep mantle
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We experimentally discovered new hydrous phases, FeTi oxyhydroxides

(FeOOH-Ti02). To determine the phase relation of these phases in subducting basaltic system, we
performed experiments of basalt + H20 system by using multi-anvil apparatus at 10-23 GPa and
750-1200° C. We found that the phase with a -Pb02 type crystal structure was stable at wide pressure
range at deep upper mantle and mantle transition zone at slab temperatures. In this system,
lawsonite is a major hydrous mineral in the upper mantle, although it dehydrates at ~10 GPa. Our
study indicates that the FeTi oxyhydroxide represents the main carrier of water at depths beneath
the lawsonite stability field. After dehydration of FeTi oxyhydroxide at ~19 GPa, CaTi perovskite
was formed as a Ti-bearing phase, and Al-bearing phase D was stable as a hydrous phase. Our findings
suggest that water transport in the Earth’ s deep interior by basaltic crust is probably much more

efficient than had been previously thought.
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