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Study on the mechanisms of biogenic basalt alteration by synchrotron-based X-ray
microscopy
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The weathering of oceanic basalt has a significant impact on Earth®s climate
on a geological timescale by providing a sink for atmospheric C02 through carbonization of oceanic
basalts. The fresh basalt rock contains abundant Fe and its major species is Fe(ll). Recent previous
studies have reported that oceanic microorganisms would play a significant role to the oxidation of

Fe(ll) in the basalt. In this study, we investigated the mechanisms of the biogenic Fe(ll)
oxidation in basalt weathering by synchrotron X-ray spectrocopic techniques. We appliyed the
techniques into the basalt samples prepared by in situ incubation of fresh basalt at deep seafloor
in lzu-Ogasawara bonin. Our analysis of the sample clearly showed that microbial Fe(ll) oxidation is

more rapid reaction than abiotic Fe(ll) oxidation and that the biotic Fe(ll) oxidation promotes the
whole basalt weathering. These findings would be an important knowledge to understand mechanism of
biogenic weathering of oceanic crust.
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