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Study on the Characteristics of Gas Hydrate Layers Distributed in the
Southern Ulleung Basin, the East Sea
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Abstract : To identify and interpret the distribution and the characteristics of the gas hydrate layers in the Ulleung Basin, we
have surveyed and gathered the multi-channel seismic data, Chirp sub-bottom profiler, SeaBeam and 12 m piston core samples
since 1996. In previous works, high-resolution seismic profiles showed acoustic anomalies such as acoustic void, acoustic
turbidity and pock mark which indicate the presence of gas-charged sediments. The patterns of horizontal degassing cracks
originated from free methane expansion is the strong indicator of shallow gas-charged sediments in the core samples. The
observation of submarine slides and stumps from destabilizing the sediments in the southern part of the Ulleung Basin may also
point out that the gas had been released from gas hydrate dissociation during lowstand of sea level. The multi-channel seismic
data show BSR, blanking and phase reversal. The gas hydrate layers above which large-scale shallow gases are distributed exist
at the depth of about 200 m from the sea-floor with water depth of 2,100 m. From the interpretation of seismic sections in the
southern Ulleung Basin, gas hydrate layers occur in the Pleistocene-Holocene sediments. These gas-charged sediments, acoustic
anomalies and BSR may be all related to the existence of gas hydrate layers in the study area.
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Fig. 1. Distribution of mass flow deposits (Chough et al., 1997) with gas
distribution area. Note that the zonal distribution of mass flow
deposits follows approximately the bathymetric contours. The area
of gas distribution is indicated with a closed boundary line.
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Fig. 2. Sub-bottom profile in the slope of the southern Ulleung Basin showing prominent acoustic maskings due to gas-charged sediments. The acoustic voids
(AV) are accompanied by sea-floor doming (D). The movement of shallow gas is accompanied by sliding of the overlying thin layer. The sub-bottom
profile also shows an acoustic turbidity zone (ATZ) and pock mark (PM).
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Fig. 3. Dense patterns of horizontal degassing cracks that cross original
sedimentary structures in the core samples.
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Fig. 4. A multi-channel seismic profile shows a strong bottom simulating
reflection (BSR) representing the base of gas hydrate stability zone
and a blanking of strata above the BSR in the southern Ulleung
Basin.
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