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1. Introduction

Submarine hydrothermal system is defined by circulatory system where seawater sinks into seafloor
through cracks of the crust and is heated by high-temperature magma under seafloor whereupon it rises back
to the rock-ocean interface. In this process, seawater reacts with the surrounding rock at high temperature
and results in vent fluid whose chemical compositions are very different from the original seawater. So far, a
number of hydrothermal systems have been discovered not only along mid-ocean ridge (MOR), but also in
arc and back-arc all over the world. In contrast to seafloor hydrothermal systems along MOR, it is known
that vent fluids from arc and back-arc hydrothermal systems show various chemical compositions, reflecting
complex geological settings.

Boron (B) has been attracting attentions in recent years as a useful tracer during water-rock reaction due to
high mobility and occurring large isotopic fractionation in solution. Although a number of studies about
chemical compositions of vent fluids from hydrothermal systems have been conducted, it is mainly limited to
the hydrothermal systems in mid-ocean ridge (MOR). In this study, boron contents and boron isotopic
compositions (8''B) of vent fluids collected from arc and back-arc hydrothermal systems in the western
Pacific were determined. The purposes of this study are to reveal the influence of complex geological
settings in arc and back-arc to boron contents and boron isotopic compositions in vent fluids, and deepen the

comprehensive understanding of boron behavior during water-rock reaction in submarine hydrothermal

—

systems.

2. Materials and Methods
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3. Results and Discussions

Although the vent fluid end members obtained by extrapolating Mg to 0, showed high B contents and low
8''B relative to seawater, they showed various B contents and 3''B compared to the EPR 21°N of the typical
hydrothermal systems in MOR (Figure 2). In sediment-starved hydrothermal systems, Vienna Woods in
Manus Basin showed similar B content and 3''B in vent fluid relative to those in EPR 21°N in MOR,
reflecting MORB-like feature of host rock in Vienna Woods. While PACMANUS in Manus Basin and Suiyo
Seamount in Izu-Bonin Arc exhibited higher B contents and lower §''B than those in Vienna Woods in
Manus Basin and EPR 21°N in MOR. It is considered as that relatively high B contents leached from the
dacitic host rocks result in the high B contents and low 8''B of vent fluids due to that the dacitic host rocks
commonly contain high B contents. Alice Springs and Forecast Vent in Mariana Trough showed
intermediate values of vent fluids in sediment-starved hydrothermal systems, suggesting that the basaltic host
rocks are influenced by the material derived from slab subducting, and result in boron-rich compositions of
vent fluid relative to MORB. In phase separated hydrothermal systems, White Lady, Kaiyo and LHOS in
North Fiji Basin showed similar B contents and §''B to those in MOR. According to the result of the
laboratory experiment that B contents and 8''B of vent fluids are hardly influenced by phase separation, it is
considered that B contents and 8''B of vent fluid from North Fiji Basin resulted from water-rock reaction.
The result responds to the suggestion that North Fiji Basin is a MORB-like hydrothermal system. In
sediment-hosted hydrothermal system, JADE, Minami-Ensei and CLAM showed very high B contents and
low 5''B in vent fluids. According to the correlation of Cs/B and 8''B, it suggested that sediment contributed
boron to vent fluid due to the reaction between fluid and boron-rich sediment following the water-rock
reaction.

In this study, B contents and 8''B of vent fluids from arc and back-arc were clarified systematically. Due to
this study, it reflected that B contents and 8''B were primarily dominated by the boron contents of reacting
rock and sediment, and can be an effective index to understand the species of host rock and estimate the

existence of sediment.
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Figure 2. Boron contents and isotopic compositions in arc and back-arc hydrothermal systems: (a) bar
graphs are boron contents; symbols are boron isotopic composition. (b) 1/B vs boron isotopic compositions.
The positive correlation means higher boron contents derived from host rock or sediment can result in higher
boron contents and lower boron isotopic compositions of vent fluids during water-rock or water-sediment

reaction.
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