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Water content estimated from the elastic properties
of wadsleyite near 410 km depth in the Earth
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Wadsleyite is a high pressure polymorph of olivine, and is thought to be a major constituent
mineral of the Earth's deep interior (approximately 410-520 km). The seismic velocity
discontinuity at 410 km is theorized to be caused by a phase transition from the olivine phase
to the wadsleyite phase. However, the abundance and the water content of this phase remain
unresolved. We determined the elastic properties of wadsleyite (3-Mg,Si10,) at high pressure
and high temperature using an elastic wave velocity measurement system that combines
ultrasonic interferometry and in situ X-ray observation techniques, and revealed a new
relationship between the pressure derivative of the bulk modulus and the water content. By
comparing these new measurements with changes in seismic wave velocity at the 410 km
discontinuity, we estimated the amount of olivine and the water content in the mantle
transition zone. The results showed that a hydrated pyrolite composition with an olivine
content of about 60% and a water content of about 1-1.5% is reasonable.
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