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Geochemical Studies on the Deep and Shallow Submarine Hydrothermal Activities

Abstract _

Hydrothermal activities are the geochemical processes, which provide a large amount of heat and materials from the
deep earth’s interior to surface. However, a few investigations were reported on the material and heat flux derived from
hydrothermal activities. The purpose of this study is to clarify the materials from hydrothermal activities.

I discussed on the period of hydrothermal fluid venting and the temporal variation of hydrothermal activity based on the
precipitation age, chemical composition, and Sr isotope ratio (*’St/*°Sr) determination of hydrothermal barite (BaSOj)
collected from two backarc basins; Okinawa Trough and south Mariana trough.  The period of hydrothermal venting were
continued at least 40-90 years estimated by precipitaﬁoﬁ age. And the Sr isotope ratio in hydrothermal barite minerals
were imprinted that of the hydrothermal fluid which had interacted with rock, seawater, and sediment in the bante
precipitated age, and the barite will be possible to become a good tool to restore the past hydrothermal activities.

Geochemical characteristics of various hydrothermal fields were discussed based on the chemical composition of sulfide
ores determined by neutron activation analysis. Okinawa Trough and Suiyo Seamount revealed that contents of
precious metal such as gold and silver, and those of arsenic, antimony, gallium, and mercury are higher than
the case of mid-ocean ridge hydrothermal ore deposits. In addition, the Mid-Okinawa Trough samples
were richer in silver and antimony than those from the Suiyo Seamount. The geochemical differences
among these hydrothermal ore deposits are regarded as reflecting both the differences in the chemical
composition of the magmatic hosts in hydrothermal fields resulting from plate subduction and the presence
of sediments reacting with hydrothermal fluids at their vents.

I conducted the hydrothermal fluid chemistry on the Taketomi submarine hot spring surrounded with subtropical coral
reef ecosystem. The end-member chemical composition in Taketomi hot spring, which estimated extrapolated the linear
to Mg=0, were described as following; Ca: 18.3 mM, Na: 113 mM, Cl: 249 mM, SO, 0 mM, Si: 2.0 mM,NH4 1260 uM,
total dissolved Fe: 4.2 uM, B: 0.82 mM, and the temperature of hydrothérmal fluid reservoir; 147 °C which was calculated
based on the equilibrium relationship between the quartz and seawater. The isotopic composition of gas sample from
Taketomi hot spring was similar to the Kuroshima knoll cold seep, and it was considered that the fluid and gas was derived
from the fresh water exposed by dehydrate reaction of the water containing minerals at deep plate subduction slab. The
supplied volume of nutrients (Si, NH,) and anaerobic materials (CH,, total dissolved Fe, H,S) from Taketomi hot spring
‘were estimated as following; NH,: 138 107 g, Si: 5.45 107 g, H,S: 2.85, 10" g, total dissolved Fe: 2.43 10° g, CH,:
336 10"g.  Andits venting hydrothermal fluid was estimated to be drifting above the vent by plume sampling and multi-
box model. ~
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