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Fig. 1 The locations and structural units of the Qiongdongnan Basin and the studying area (a) (modified from Shan et al''”), bathymetric

map of the studying area (b) (data from National Geophysical Data Center website) and generalized stratigraphic column for the Qiong-

dongnan Basin (c) (modified from Yang et all'™)
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Fig. 2 Effect of sea-level change on the thickness of gas hydrate stable zones
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a. The thickness of methane hydrate stable zone at C14 station decreases by about 30 m when sea level drops by 120 m; b. the relationship between the water

depth and the thickness of hydrate stable zone; c. thickness variation characteristics of methane hydrate stable zone at C14 station since 1.05 Ma BP (only

considering the influence of sea level change)
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Factors affecting the thickness of gas hydrate stability zones in
the Huaguang Sag, Qiongdongnan Basin

Liu Jie'?, Yang Rui®, Wu Daidai'?, Jin Guangrong', Zhang Hui'

(1. Key Laboratory of Gas Hydrate, Guangzhou Institute of Energy Conversion, Chinese Academy of Science, Guangzhou 510640, China,
2. Institution of South China Sea Ecology and Environmental Engineering, Chinese Academy of Sciences, Guangzhou 511458, China;
3. Qingdao Institute of Marine Geology, Qingdao 266071, China)

Abstract: In order to study the distribution of gas hydrate stable zones (GHSZ) in the Huaguang Sag of Qiongdong-
nan Basin, the important factors affecting GHSZ's thickness are quantitatively studied, including hydrostatic pres-
sure, bottom water temperature, geothermal gradient and gas source composition. Then, it analyzes that the thick-
ness distribution of the present methane GHSZ in Huaguang Sag. Finally, based on the historical evolution process
of above various factors, the evolution of gas hydrate stabilization zone since 1.05 Ma BP in this area is preliminar-
ily discussed. The results show that: (1) the gas source composition and seabed temperature have a great influence
on the GHSZ in the study area, and the thickness of GHSZ has a good linear negative correlation with seabed tem-
perature; (2) the temperature and pressure conditions for gas hydrate formation are available in the Huaguang Sag
of Qiongdongnan Basin, where water depth is more than 600 m, the thickness of the hydrate stability zone is more
than 100 m; the thickest GHSZ is located in the northwest of the study area, with a maximum thickness of more than
300 m; it is a favorable hydrate exploration area; (3) the methane GHSZ has gone through stable stage, relatively
quick incrassation, gently changing stage, and quickly attenuating and recovery stage since 1.05 Ma BP. There is a
good superposition relationship between the pockmark group and the sensitive area of GHSZ. Combined with previ-
ous research results, it is concluded that their formation is related to the decomposition and release of natural gas

hydrate.

Key words: gas hydrate; thickness of gas hydrate stable zones; distribution; evolution; Huaguang Sag; Qiongdongnan
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