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Fluid processes in subduction zones are key to understanding the Earth’s fundamental features distinct from other solar pla
ets, with respect to geological, geochemical and geophysical aspects; e.g., active tectonics including earthquake, hydrotherrn
activity, ore formation and arc magmatism, as well as longer-term evolution of the continental crust and orogeny, all of which are
thought to be assisted or driven by presence of fluids. This subduction zone system with fluids involves the following schemes:

(1) thermal and flow structure associated with mantle convection and slab subduction,

(2) phase relation and chemical reaction, including generation of fluids,

(3) fluid migration and its interaction with the solid convective flow.

First, we discuss these schemes mainly based on numerical simulation, in which importance of non-linear feedback via wate
rock interaction has been found (Horiuchi, 2012). Second, we compare the model predictions with the observations, such &
geochemistry of volcanic rocks and hydrothermal fluids, which highlights the trace element and isotopic characteristics of slab
derived fluids (e.g., Nakamura et al., 2008), particularly lead geochemistry, as well as those of volcanic rocks and the arc crust.

Then, hydrothermal activity, including vein-type ore formation, is discussed in this framework of the subduction zone sys-
tem. Unlike conventional studies based on isotopic compositions of hydrogen and oxygen, this study tracks directly ore-forming
metals in terms of their abundances and isotopic compositions. New geochemical data on ore deposits from the Toyoha mir
(Hokkaido) and the surrounding country rocks includes trace element abundances and Nd-Pb-He isotopic compositions, many |
which are the first-ever data (Hieda, 2013). The results suggest that the ore deposits exhibit appreciable enrichment in "slab-flui
component” (e.g., more radiogenic Pb isotopic ratios) compared to the nearby Muine volcanic rocks contemporary with the ore
deposits, together with a mantle He component. Based on the elemental partitioning and mass balance calculations, two plausit
models have been proposed to explain the isotopic compositions and the total Pb reserve (5.3 x 105 ton): one assumes dir
contribution of slab-fluid (Nakamura and lwamori, 2009), whereas another involves the Muine magma-derived lead as well as
slab-fluid contribution. Both models may explain the characteristics of the Toyoha ore deposits, suggesting potential importanc
of deep circulation with slab-derived fluid as a source of hydrothermal vein-type deposits.
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Boron content and isotopic composition of vent fluids collected from seafloor arc-backarc hydrothermal systems in the wester
Pacific are determined in order to investigate boron behavior during water-rock reaction at high temperature. In sediment-starve
hydrothermal systems (Manus Basin, Suiyo Seamount, and Mariana Trough), the boron content and isotopic composition of vel
fluids are dependent on type of host rock. The vent fluids from MORB-like basalt-hosted Vienna Woods in the Manus Basin
showed low boron content and high delta-11B value, while dacite-hosted PACMANUS and the Suiyo Seamount showed higt
boron contents and low delta-11B values. The Alice Springs and Forecast Vent field in the Mariana Trough showed values inter
mediate between them, reflecting reaction of seawater and basalt influenced by slab material. In phase separated hydrotherr
systems (North Fiji Basin), boron content and isotopic composition of vent fluids were similar to those in the Vienna Woods.
Considering little fractionation of boron and boron isotope during phase separation demonstrated by the previous experiment:
studies, it is suggested that the host rock in the North Fiji Basin is MORB-like basalt. In sediment-hosted hydrothermal systernr
(Okinawa Trough), the reaction with boron-enriched sediment following seawater-rock reaction resulted in significantly high
boron contents and low delta-11B values of vent fluids. The water-sediment ratio was estimated to be "2.
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.Ogawa et al., 2012, The role of hydrous ferric oxide precipitation in the fractionation of arsenic, gallium, and indium during
theneutralization of acidic hot spring water by river water in the Tama River watershed, Japan. [Geochimica Cosmochimica Acta
86, (2012), 367-383]
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