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High resolution sidescan sonar survey at Yokoniwa Rise, CIR, the possible peridotite-

related hydrothermal site
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Application of oxygen isotope geothermometry to hydrothermal alteration in the lheya
North field, Okinawa Trough
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Oxygen isotope values of clay minerals enable estimation of their formation temperature, based on the temperature depender
of oxygen isotope equilibrium between clay minerals and water. We measured oxygen isotope values of hydrothermal clay min
erals in sediment from the Iheya North Knoll hydrothermal field in the Okinawa Trough. The sediment was obtained by seafloor
drilling during the Integrated Ocean Drilling Program (IODP) Expedition 311. Five sites were drilled during the expedition:
on a hydrothermal mound at the center of the activity (Site C0016); at 600 m northwest of the mound (Site C0015); at 100 m
east of the mound (Site C0013); at 450 m east of the mound (Site C0014) and; at 1550 m east of the mound (Site C0017). W
investigated temperature conditions of hydrothermal alteration below the seafloor of the Iheya North field by applying oxygen
isotope geothermometry,

Silt (2-63 micrometer) and clay(2 micrometer) fractions were separated according to Stokes’ law by settling powdered core
sediment in a standing cylinder. Mineralogy of the bulk sediment and of the clay fraction was determined by X-ray diffrac-
tometry. Chemical composition of some clay minerals in the clay fraction was determined by transmission electron microscopy
(TEM-EDS). Oxygen isotope values of representative clay fraction samples were determined at GNS Science in New Zealanc
For measurement of oxygen isotope values, oxygen was extracted from the clay fraction samples usidgseiCGid Brk
following the method of Sharp (1990). Prior to isotope measurement, free Fe-oxides were removed following Mehra and Jackso
(1960). Where two dominant clay minerals were identified in a clay fraction sample, their abundance ratio was estimated on th
chemical composition of the clay fraction determined by EPMA analysis.

Occurrence of hydrothermal clay minerals at the Iheya North field was classified into three hydrothermal alteration zones witf
increasing depth, based on the clay mineral assemblages; kaolinite and montmorillonite alteration zone (Zone 1); Mg-rich chlo
rite and Mg-rich chlorite-smectite mixed layer mineral alteration zone (Zone 2); and sericite and Mg-rich chlorite alteration zone
(Zone 3) at Site C0013. Hydrothermal clay mineral assemblages at Sites C0014 and C0016 are similar to those at Site C0013.

The oxygen isotope value of smectite in Zone 1 at Site C0013 had a value of +11.4 per mil (VSMOW). Its formation tempera-
ture was estimated to range between 130 - AB0assuming a value from 0 to +1.5 per mil for the oxygen isotope value of water
in equilibrium with the mineral. The oxygen isotope values of the Mg-rich chlorite in Zone 2 and the sericite in Zone 3 at Site
C0013 range from +1.6 to +3.3 per mil and their formation temperatures were estimated #26€C. Formation temperatures
of the clay minerals at Sites C0014 and C0016 were comparable to those found in the same alteration zones at Site C0013.

This study revealed a layered structure of the hydrothermal alteration zones below the seafloor at a distance of up to 450 1
from the hydrothermal mound at the Iheya North field. In addition to different clay mineral assemblage found in each hydrother-
mal alteration zone, the estimated formation temperatures showed a large gap between Zone 1 and Zones 2 and 3.
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Primary production in marine ecosystems is through photosynthesis in the euphotic zone and chemosynthesis in the deep
zones. While the productivity due to chemosynthesis in the global ocean is less than that of photosynthesis, local productivit
from chemical energy from sub-seafloor fluid flux may provide a significant amount of organic matter into deep-sea ecosystems
Hydrothermal systems in deep-sea areas can be powerful primary production sites, usually dominated by chemolithoautotroph
prokaryotes. The plume from a hydrothermal vent contains many potential sources of metabolic energy, e.g. hydrogen, methan
sulfur compounds, and iron. The primary production in the plume occurs mainly in the early stage of plume evolution, and then
gradually spreads into the surrounding ecosystem. The planktonic community of hydrothermal vent fields, presumably is able t
use at least some of the organic matter in the plume, and could therefore play a role in connecting the chemosynthesis-based &
photosynthesis-based food chains in marine ecosystems.

To estimate the trophic dependence of plankton on the chemosynthetic products provided by hydrothermal vent plumes
research cruises to hydrothermal vent fields on the Indian Ocean Ridge (KH10-06), Izena Hole (KT10-24), Myojin-sho Caldera
(KT11-29), and the lheya North Knoll (KT12-07, NT12-27) were carried out and samples were collected. The samples were
collected by plankton nets (MTD, VMPS, ORI) and/or an in-situ large volume pump-filtration system (WTS-LV 30, McLane
Ltd.), and were preserved in a freezer (-300C) until analysis. Nine samples of from the pump-filtration system and 167 sample
of net-caught zooplankton, containing carnivores, filter-feeders, fish and jellies, were preserved for this study. After pre-analysi:
processing by freeze-drying, lyophilization and decarbonating, the stable isotope ratios of carbon and nitrogen in the sample
were determined by the laboratory of the Japan Chemical Analysis Center using a Delta V advantage isotope ratio mass spe
trometer coupled with an elemental analyzer via ConFlo IV interface.

The stable isotope ratios of nitrogen and carbon were analyzed with respect to the depth, site, and organism type to chara
terize the trophic structure of the planktonic communities at hydrothermal vent fields. In this presentation we will discuss trends
seen in the trophic structure of communities at the research sites and consider the influence played by the surrounding enviro
mental, geochemical and microbial conditions.

This research was supported by MEXT Grant-in-Aid for Scientific Research on Innovative Areas TAIGA A02 (20109003).
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Geochemical study of diversity and distribution of ecosystem sustained by hydrotherma

and cold seep discharge fluids
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U-Th radioactive disequilibrium dating of hydrothermal vent of Okinawa and South Mar-

ilana Trough
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