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In-situ isotope analysis of light elements for better understanding of early
Earth®s continental crustal evolution
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(1) We developed an in situ, high precision oxygen isotope analysis
technique with 10 micrometer in diameter primary beam by SIMS. We measured oxygen isotope ratios of
zircons recovered from ca. 4.0 to 3.6 Ga Felsic Gneisses of Acasta Gneiss Complex in Canada, and
felsic rocks of the lzu-Bonin-Mariana (IBM) Arc of the western Pacific. We found occurrence of
moderately elevated oxygen isotope ratios of zircons from both sites, indicating increase of oxygen
isotope ratios of parent magmas in association with continental crustal felsic rocks.

(2) We developed in situ analysis techniques of volatile elemental abundances and hydrogen isotope
ratios of glass. With these analytical techniques, we recognized that fresh volcanic glasses and
melt inclusions in olivine phenocrysts from IBM arc and ocean island basalts preserved pristine
signatures of igneous fractionation and change of supplied fluid from subducted materials.
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