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Gas hydrate accumulation conditions in the Huaguang Depression of Qiongdongnan Basin and prediction of fa-
vorable zones

LIU Jie'?, YANG Rui’, ZHANG Jinghua', WEI Wei', WU Daidai'"’

1. Key Laboratory of Gas Hydrate , Guangzhou Institute of Energy Conversion , Guangzhou 510640 , China

2. Institution of South China Sea Ecology and Environmental Engineering s Chinese Academy of Sciences s, Guangzhou 510640 , China

3. Qingdao Institute of Marine Geology, Qingdao 266071 , China

4. Research Institute of Petroleum Exploration and Development- Langfang . Langfang 065007, China

Abstract: The temperature and pressure conditions of the shallow deposits in the Huaguang Depression meet well the require-
ments for natural gas hydrate accumulation. There the maximum thickness of the biogenic methane hydrate stable zone is a-
bout 320m, while the maximum thickness of the thermogenic gas hydrate stable zone is about 345m. Gas source rocks occur
mainly in the rifting-stage sequence in the western part of the Huaguang Depression, in which there are two stages of hydro-
carbon generation, with the later one dominating. It is favorable for the thermogenic natural gas to accumulate in the hy-
drate stability zone. Since Late Miocene, the rapid deposition of mudstone provided sufficient organic matters for the forma-
tion of biogenic gas. Mud diapirs, associated faults and polygonal faults constitute the main fluid migration system for natural
gas hydrate accumulation. The western area close to the fault No. 1 is a favorable exploration target. The rapid subsidence
since Late Miocene made the Oligocene hydrocarbon source rocks possible to produce a large amount of natural gas, and the
overpressure formed by undercompaction provided a powerful driving force for the migration of gas bearing fluid. Thus the
thermogenic and biogenic natural gas migrated upwards along mud diapirs and polygon faults to the hydrate stable zone, and

eventually formed gas hydrate deposits there. The deep water turbidite channel is doubtlessly a favorable target for explora-
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tion of highly saturated hydrate.
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Fig.1 The locations of the Qiongdongnan Basin and the studying area(a), tectonic units of the Huaguang

Depression(b) (modified from Cai et al., 2015)[17) and integrated stratigraphic column for

the Qiongdongnan Basin(c) } (modified from Yang et al., 2012)[18]
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Fig.2 Distribution of source rock maturity and mudstone
thickness of the 2nd Member of Yacheng Formation of
Huaguang Depression of Qiongdongnan Basin

(modified from Huang et al., 2015)
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Fig.3 The distribution map of Bottom Simulating Reflector (BSR) in the study area

(contour refers to water depth; Yellow area refers to BSR)
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Fig.4 Seismic reflection characteristics of BSRs and their correlation with turbidity channels and

mass transport deposits (see Fig.1 for location of the profile)
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Fig.5 Seismic characteristics of mud diapirs in the study area (for the location of the profile, see Fig.1)
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Fig.6 Accumulation model of natural gas hydrate in the Huaguang Depression of Qiongdongnan Basin
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