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Identification of gas hydrate "concentrated horizons" in Umitaka Spur,
off Joetsu, the eastern margin of Japan Sea
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Pore space filling state of mud sediment in the gas hydrate area in the
Japan Sea: assumption from oxygen isotopic composition of water
fraction
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Time-series analysis of pore waters collected by OsmoSampler from
the perspective of gas venting strength in shallow gas hydrate field,
Japan Sea
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Recent exploratory drilling of massive gas hydrates in the Sea of Japan has revealed the presence of
relatively pure, spherical growths of microcrystalline dolomite. The absence of sediment in association
with the dolomite suggests that they were formed within hypersaline fluid inclusions which are situated
inside of the hydrate itself. Stable isotope analysis of the dolomites suggests that the carbon isotopes are
in equilibrium with the dissolved inorganic carbon in porewaters, while oxygen isotopes are consistent
with the depletion of '80 during hydrate formation. Composition of the microcrystalline dolomite appears
to be consistent with other hypersaline environments such as evaporative lagoons, where similar
mineralization occurs, including characteristic pairing of sperical dolomite aggregates. XRD analysis
indicates that other carbonates, such as aragonite and calcite, are completely absent and Mg/Ca ratios
range from 0.76 to 1.04, with the highest ratios generally found in the deeper samples. SEM-EDS analysis
of sections of polished grains indicates that the grains have hollow cores, and are uniform in Mg/Ca ratios
from the outer portion to the inner portion. Anomalous Mg/Ca ratios in shallow hydrate may indicate
areas where shallow hydrate exposures have been released from the seafloor, followed by renewed
shallow hydrate growth.

Research was carried out on Expedition PS15 onboard the RV Poseidon. This study was conducted under
the commission from AIST as a part of the methane hydrate research project funded by METI (the Ministry
of Economy, Trade and Industry, Japan).
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Characteristics of BGHS in shallow methane hydrate fields of Oki
Trough, eastern margin of Japan Sea
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Natural gas hydrate exists in the bottom sediment of Lake Baikal. Near-surface gas hydrate was first
discovered at the Malenky mud volcano at the southern Baikal basin in 2000. In the framework of
Multi-phase Gas Hydrate Project (MHP, 2009-2017), our international collaboration between Japan,
Russia, and Belgium, has revealed distribution of near-surface gas hydrates at the southern Baikal basin,
and found eight new places (Krasnyi Yar 1-3, Kedr, Mamay, PosolBank2, Kedr2, and Solzan). The total
number of places where near-surface gas hydrates were found is 14 in the southern Baikal basin, and we
report the characteristics of gas hydrates retrieved from these sites.

Gas hydrate crystals were quickly collected onboard and stored in liquid nitrogen. Samples of
hydrate-bound gas were obtained onboard and stored in 5-mL vials. We obtained the powder X-ray
diffraction (PXRD) patterns of the crystals and measured molecular and stable isotope compositions of
the gas vials.

PXRD results showed that almost all samples belonged to the crystallographic structure I; however, some
samples retrieved at Kedr and Kedr2 where massive and granular crystals were recovered in the last
cruises (MHP-15 and 16) belonged to the crystallographic structure II.

According to the C,/C, - C,d">C diagram (Bernard et al., 1976), the d'°C-dD diagram for C, (Whiticar,
1999), and the C1d13C - C2d13C diagram (Milkov, 2005), the gas characteristics show the following
information:

1) Hydrate-bound hydrocarbons at the Krasnyi Yar 1-3, PosolBank2, and Solzan are mainly microbial
origin, those at the Kedr and Kedr2 mud volcanoes are thermogenic origin, and those at the Mamay are in
the field of mixed-gas between microbial and thermogenic.

2) C,dD of the hydrate-bound gas at the Krasnyi Yar 1-3, PosolBank2, and Solzan distributed around -300
permil, and those at the Kedr and Kedr2 were around -270 permil due to the effect of thermogenic
methane.

3) C2d13C of the hydrate-bound gas at the PosolBank2 was around -30 permil, and that at the Solzan was
around -70 permil, indicating the effect of microbial C,. The latter C2d13C at the Solzan is the lowest value

of hydrate-bound C, in the world.

4) C2d"3C of the hydrate-bound gas at the Kedr and Kedr2 mud volcanoes showed that C2d13C of the
structure Il was around 10 permil lower than that of the structure |, suggesting that the structure |
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dissociated and formed the structure Il according to an isotopic fractionation.
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Wide distribution of mounds and pockmarks that were formed due to the formation and/or dissociation of
shallow gas hydrates have been observed in the Mogami Trough, Joetsu Basin, and Oki Trough, Japan Sea.
ROV researches have found the outcropping of gas hydrate near the seafloor, gas seepage and
distribution of carbonate clasts and bacterial mats on the seafloor which resulted from high gas (methane)
flux from deep sediment to the water column in those areas. We also found that the distribution densities
of Zoarcidae (Genge fish in Japanese) and red snow crab are significantly high in those areas, the
distribution of shallow gas hydrate, essentially methane, likely controls the distribution and relationships
among topography, bottom sediment, and benthos. In this study, we integrate the bathymetry and
backscatter data with the data of seafloor observation using ROV in order to characterize the seafloor
environments including shallow gas hydrate deposits.

High backscatter areas are often observed on the summit of mounds or topographic high, rather than
within the pockmark and on the flank. Carbonate clasts and bacterial mats distribute in relatively narrow
region within the high backscatter area, their distributions, however, do not overlap each other. Methane
flux/concentration is not the only process which can constraint the precipitation of carbonate and
cultivation of bacterial mats together. The Zoarcidae and red snow crab likely live on the high backscatter
areas except within the pockmarks, the topography, controlling bottom current, slope angle etc., as well
as bottom sediment type may constraint their distributions. Our results show the importance of integrated
seafloor data for assessing the effects of gas hydrate formation/dissociation on the seafloor environments.
This study used data collected during the academic researches and expeditions conducted under the
commission from AIST as a part of the methane hydrate research project funded by the Ministry of
Economy, Trade and Industry, Japan.
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The permeability estimated from Logging-While-Drilling (LWD) data,
obtained by methane-hydrate bearing sediments of the Daini-Atsumi
Knoll, Northeast Nankai Trough
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