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Water content and lithium isotope fractionation in subduction-zone mantle olivine
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In terms of lithium (Li) isotope fractionation between mantle olivine and aqueous
fluid, we examined an interaction between mantle and surficial material, which has strongly affected the
earth’ s chemical evolution.

Combining an experimental study in a simple system with Li-isotope analysis of natural mantle olivine
revealed that the mantle olivine Kielded Li isotopic abundances that fractionated by an interaction with
aqueous fluid is relatively enriched in hydrogen, compared with the less fractionated ones.

This result indicates that mantle materials that interacted with surficial materials have maintained
their chemical characteristics including Li isotopic abundance, even under high temperature conditions in
mantle on a geologic timescale. The mantle materials, interacted with surficial materials, have been
transported back to the mantle by lithospheric plate subduction; such cycling has chemically
differentiated the mantle and the surface, that is, the earth’ s chemical evolution.




SIMS
1CPMS

SIMS

o

900° C 2GPa

FE-SEM-EDX

26—~312

SIMS



SIMS
SIMS

SEM

HR-SINS)

SIMS

10 wt.ppm
15% 20

@

®



1

Malfait, J.W., Seifert, R., Petitgirard,
S., Perrillat, J., Mezouar, M., Ota, T.,
Nakamura, E., Philippe, L., Sanchez-Valle,
C., Supervolcano eruptions driven by melt
buoyancy in large silicic magma chambers,
Nature Geoscience, 7, 122-125. 2014. doi:
10.1038/nge02042. ( )

http://ww._misasa.okayama-u.ac.jp/jp/ar
chive/?con=ac_yearlist&file=2014

o
OTA  TSUTOMU

80379817

@
J WIM J. MALFAIT



