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The aim of this project is to understand geochemical cycles of volatiles in
the Earth from the studies of mineral-hosted melt inclusions in volcanic rocks derived from the
mantle. We established a method to combine several in-situ analytical techniques to measure chemical

composition of melt inclusions with the size of 50-100 microns. This method was applied to
olivine-hosted melt inclusions in ocean island basalts that are sourced from deep-rooted mantle
plumes. We found that those melt inclusions are enriched in CI in correlation with Pb isotope
ratios, suggesting that seawater-derived Cl was transported to the lower mantle by subducted slabs,
and thereby the lower mantle involves a mantle domain that preserve significant amount of Cl
originated from the Earth’ s surface. This is a firm evidence that Cl is cycled between the Earth’ s
surface and the deep mantle.
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