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Final goal of this study is to reveal the origin, transportation mechanism, and budget of water
subducting into the mantle at subduction zones based on noble gas and halogen composition of mantle
wedge peridotite and related samples.

In order to determine trace amounts of halogens in mantle peridotites, a combination of neutron
irradiation in a nuclear reactor to convert halogens to noble gas isotopes and ultrahigh-sensitive noble gas
mass spectrometry is applied. A new vacuum line to purify and separate halogen-derived noble gases
extracted from neutron-irradiated samples and a crusher to extract such noble gases selectively from fluid
inclusions in mantle peridotite, in which slab-derived fluid signature has been preserved, were developed.
Halogen detection limits are several ppb for chlorine, several tens of ppt for bromine, and several ppt for
iodine and are enough to apply for halogen determination in mantle-derived samples.

Noble gas and halogens in eclogites from the Sanbagawa metamorphic belt, Shikoku, southwest Japan
show similar features with those in pore water in sediment on the deep ocean floor as reported for mantle
peridotite from the same locality. Mantle xenoliths from Avacha volcano, Kamchatka containing
water-rich fluid inclusions exhibits heavy noble gas composition similar to the pore fluids while their
helium isotope ratios are mantle-like. Based on these observations, serpentine in slab mantle is considered
to play an important role in transportation of pore fluid-derived water into the mantle. Further noble gas
and halogen investigations on various mantle-derived samples from other subduction zones are required to
clarify the amount and depth extent of water transportation into the mantle via serpentinized slab mantle.
Using oversea nuclear reactors for neutron irradiation of the samples is now considered because no nuclear
reactor has been available since the incident in the Fukushima-dai-ichi nuclear power plant in 2011.




