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ABSTRACT For detecting and mapping the seismic indicators for gas hydrate presence in the Ulleung Basin such as chimney
structures, where the temperature/pressure conditions for gas-hydrate presence are sufficient, a total 11332.732 L.km 2D multi-channel
digital seismic data and 12574.4445 L.km of single-channel data were acquired by KIGAM using air-gun system and R/V TAMHAE II
in 1997~2004. Acquired multi-channel seismic data were processed to define gas hydrate indicators such as BSRs and chimney
structures using ProMax. The acoustic faices of shallow sediments were also analyzed to understand the relationship between
sedimentary strata and gas hydrate indicators. A number of vertical/sub-vertical chimney structures were identified in the basin. They
may formed by gas and/or fluid upwelling through fractures and faults. Many of them are characterized by velocity pull-up structures
and acoustic blank zones that are interpreted to be a result of higher velocity of gas hydrate. The presence of gas-hydrates in the
chimney structures were confirmed by the piston coring in 2007, and the deep-drilling in 2007/2010. Most of them occur in
turbidite/hemi-pelagic sediments in the northern basin. To develop the gas-hydrate within the chimney structures, studies have been
performed as a part of national gas-hydrate project.
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Nomenclature Subscript
RV : research vessel mbsf : meter below sea-floor
D/S : drill ship L.km : line kilometer

EMT : effective modelling theory
UBGHI1 : The First Ulleung Basin Gas Hydrate Drilling
Expedition
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Table 2. Summary of piston cores and 2D multichannel
reflection seismic lines collected from 2000 to

2004 (modified from [10])
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Fig. 6. Distribution of BSRs, chimney structures and acoustic
facies on the Ulleung Basin (modified from [10])
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Table 3. Summary of in—situ temperature measurements,

calculated geothermal gradients and BGHSZ depths
of UBGH2 coring sites (modified from [21] and [22])

Depth of
Tempera—
ture Measured | Calculated el el i
Depth Depth
Hole Measure— | Tempera— | Geothermal of &
ment ture gradient
o o, BGHSZ BSR
(mbst) (c) (°C/km) (mibsf) (mibsf)
[seafloor
depth]
UBGH1—4A | seafloor -
1747 15,52 91 {185 201
UBGH1-4C
188.1 17.29
UBGHI1-9A | seafloor -
UBGH1-9B 58.1 7.87
110.4 {151 179
154.9 17.79
UBGH1-9C
177,40 20,00
UBGH1-10A| seafloor -
158.2 18,40 119.7 141 177
183.2 21,20
UBGH2-3A | seafloor 0.25
120.5 1.7
95 131.6 168
UBGH2-3C 158.0 failure
159.3 failure
UBGH2—-7A | seafloor 0,371
168.0 29.8 171 124 183
UBGH2-7D
204.0 34.7
UBGH2-11A| seafloor 1.241
61.5 9.8
112 159 160
UBGH2-11B| 107.0 13,19
170.5 19.8
UBGH2-3A | seafloor 0.25
120.5 1.7
95 131.6 168
UBGH2-3C 158.0 failure
159.3 failure
UBGH2—-7A | seafloor 0,371
168.0 29.8 171 124 183
UBGH2-7D
204.0 34.7
UBGH2—-11A| seafloor 1.241
61.5 9.8
112 159 160
UBGH2-11B| 107.0 13.19
170.5 19.8
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Fig. 9. (A) Gas hydrate recovered from chimney structure
recovered by piston coring in 2007 [26], and by
deep drilling 2010 [29]: (a) nodule type from Site
UBGH2-3, (b) massive type from UBGH2—-7 and (c)
vein type from Site UBGH2—11 (modified from [31])
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