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Hydrothermal alteration in lower crustal rocks from Atlantis Bank, Southwest
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Biotite was found in drill cores of lower oceanic crustal gabbros recovered
from Atlantis Bank, SW Indian Ridge. This is the first discovery of such an alkali-rich mineral from
the lower oceanic crust. Detailed petrological analyses have revealed that the biotite was formed

by reactions of primary olivine and plagioclase with Si- and K-rich aqueous fluids derived from
differentiated melts. This finding suggests widespread chemical modification of the lower oceanic
crust and provides significant implications for the global-scale geochemical cycle.
In addition, serpentinization conditions in gabbroic rocks from Hess Deep Rift near the East Pacific
Rise and in peridotites from the Oeyama ophiolite, Southwest Japan were analyzed and compared with
that of the Atlantis Bank gabbros. From these studies, it has been revealed that the
physico-chemical conditions of low-temperature alteration of the oceanic lithosphere are variable
between localities and between lithologies.
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