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Fig. 1 Tectonic map of the Sea of Japan showing geometry and rifting kinematics of sedimentary basins (modified from references [ 1-10])
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Table 1 Tectonic evolution of Sea of Japan
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Fig. 4 Tectonic evolution of Sea of Japan

Vo-motion of overriding Amurian plate; Vr(J) and Vr(R)—hinge migrations of Japan and Ryukyu Trenches,

respectively; VPA and VPH—vectors of subducting Pacific and Philippine Sea plates,

respectively. Dotted line demotes 2 000 m contour line
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DISCUSSION ON GAS ORIGINS AND MAIN CONTROLLING FACTORS
FOR GAS HYDRATES IN THE SEA OF JAPAN

GONG Jianming'?, LIAO Jing"?, HE Yongjun'?, YANG Chuansheng'*,
SUN Zhilei'?, CHEN Zhigiang’ ,» CHEN Qingsong'
(1. Key Laboratory of Gas Hydrate, Ministry of Land and Resources, Qingdao 266071, China;
2. Qingdao Institute of Marine Geology, China Geological Survey . Qingdao 266071, Chinaj;
3 Center For Hydrogeology and Environmental Geology,China Geological Survey, Baoding 071051, Chinaj;

4 College of Resource and Environment, Yangtze University, Wuhan 430100, China)

Abstract: In order to understand the gas origins and controlling factors for the gas hydrate in the Sea of Ja-
pan, data from both the Ulleung and Joetsu Basins are collected and studied. It is found that methane
plumes, pockmarks, authigenic carbonates, gas chimneys, BSR and massive hydrate outcrops are quite
popular in the Joetsu Basin of northeast Japan Islands, indicating a thermogenic gas origin. However, in
the Ulleung Basin, methane plumes are rare, but rich in authigenic carbonates and gas chimneys, and the
gas hydrates encountered so far by drilling wells are biogenic. Integrated with the tectonic evolution of the
Sea of Japan, it is concluded that thermogenic gas hydrates occurred on the eastern margin of the sea of Ja-
pan are mainly controlled by the interaction of the near S—N faults and the near E—W faults, and the lat-
er tectonic compression derived by the activity of the faults in NNE—SSW direction. The biogenic gas hy-
drates with a few thermogenic gas hydrates on the southwestern margin of the Sea of Japan are mainly con-
trolled by the late tectonic compression with a direction of NEE—SWW. Biogenic gas hydrates may domi-
nate the northwestern margin since it was formed earlier and lack of late tectonic compression.

Key words: gas origins; main controlling factors; interaction Faults; the Ulleung Basin; the Joetsu Basin;

Sea of Japan



