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Fig.1 Cold seeps differential development characteristics at three typical stations in the Qiongdongnan Basin
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Fig.2 Hydrate accumulation mode in forms of mud diapir and gas chimney in the Qiongdongnan Basin™
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Fig.3 Submarine gas plume imaging results at different times in the "Haima" cold seep
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Fig.4 Fluid migration channel evolution and cold seep differential development model
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HYDRODYNAMIC CHARACTERISTICS OF COLD SEEP DIFFERENTIAL
DEVELOPMENT IN THE QIONGDONGNAN BASIN AND THEIR DEEP
CONTROLLING MECHANISMS

WAN Zhifeng"’, ZHANG Wei', CHEN Chongmin', SU Pibo’,
WANG Xianqing3, ZHANG Jinfengl, LUO Junsheng1
(1 School of Marine Sciences, Sun Yat-sen University, Zhuhai 519082, China;
2 Southern Marine Science and Engineering Guangdong Laboratory (Zhanjiang), Zhanjiang 524000, China;
3 Guangzhou Marine Geological Survey, China Geological Servey, Guangzhou 510075, China)

Abstract: The submarine cold seeps are closely related to some important scientific issues, such as the
occurrence of natural gas hydrate, global climate change, and extreme environmental ecosystems. There are many
factors affecting the formation and evolution of cold seep systems. Their spatial and temporal distribution,
activity characteristics, and related physical, chemical, and biological effects are very different from place to
place. The coupling relationship between shallow surface cold seeps activities and their deep controlling factors,
the hydrodynamic process and control mechanism of differential development of cold seeps need to be further
studied. This paper tries to take the Qiongdongnan Basin as the research object and select some typical cold seep
active stations as cases to solve the problem of cold seep differential activity process and their control
mechanisms. Based on previous researches, taken the hydrodynamic research as the key, and combined the
observation data of shallow cold seeps together with the deep geological environment and formation pressure,
some numerical models are set up in this paper for the cold seep fluid flow and energy conversion process. The
dynamics process of fluid migration from deep to shallow are portrayed. And analyzed are also the geological
conditions and control factors for different cold seep systems. Afterward, the coupling relationship between the
shallow surface responses of cold seeps to the deep elements is identified. Then a dynamic model of cold seep
differential development is established. In the end, the control mechanisms of cold seep differentiation are
discussed. This work may provide a theoretical basis for hydrate exploration and trial mining, study of deep-sea
material and energy migration and transformation, and research of the extreme environmental ecosystem of cold
seep.

Key words: submarine cold seep; differential development; hydrodynamics; control mechanism; Qiongdongnan

Basin
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