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Effect of hydrothermal activity on the enrichment of sedimentary
organic matter at Early Cambrian in the Xiuwu Basin

LIU Tianlin"?, JIANG Zhenxue"?,LIU Weiwei’,ZHANG Kun"**’, XIE Xuelian"?, YIN Lishi"*, HUANG Yizhou">

(1.State Key Laboratory of Petroleum Resources and Prospecting , China University of Petroleum(Beijing) , Beijing City,102249,
China; 2.Unconventional Natural Gas Institute , China University of Petroleum (Beijing) , Beijing City,102249, China;
3.Jiangxi Provincial Natural Gas Company , Lid. , Nanchang City, Jiangxi Province ,330000, China ; 4.Unconventional

0il & Gas Cooperative Innovation Center ,China University of Petroleum(Beijing) , Beijing City, 102249, China;
5.PetroChina Research Institute of Petroleum Exploration & Development , Beijing City, 100083, China )

Abstract: The Lower Cambrian is the main target intervals of marine shale gas exploration and exploitation in China. Shale
gas content varies greatly in different intervals and how to determine favorable targets is an important problem to be solved
urgently. Taking Well XN—1 in Xiuwu Basin as an example, according to core description, logging data analysis, mineral
and elemental composition analysis and total organic carbon (TOC) content tests, the shale in Lower Cambrian Wangyinpu
Formation and Guanyintang Formation was studied. Results show that water redox conditions and bioproductivity control
the enrichment of sedimentary organic matter. Hydrothermal activities are helpful for the increase of reducibility of seawa-

ter and enhancing bioproductivity, and thus controls the enrichment of sedimentary organic matter and the enrichment of
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shale gas is further affected. The water reducibility during the deposition of SQ1 at early Cambrian varies greatly, and it is

generally strong during the deposition of SQ2 and SQ3 of the Wangyinpu Formation. The reducibility of all the three se-

quences is stronger than that during the deposition of SQ4 and SQS5. The bioproductivity during the deposition of SQ3 is the

highest and little difference in the bioproductivity has been found between SQ1 and SQ2, both of which show higher values

than that of SQ4 and SQ5. Siliceous origin of SQ1 varies greatly in the study area; most siliceous minerals of SQ2 and SQ3

are hydrothermal origin, whose content is high; content of hydrothermal origin siliceous minerals drops in SQ4 and terrige-

neous siliceous content increases ; siliceous minerals of SQS originate from normal terrigeneous clastic deposition. SQ2 and

SQ3 are favorable targets of shale gas in the Lower Cambrian.

Key words: enrichment of organic matter; hydrothermal activity ; redox conditions ; bioproductivity ; deposition environment
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Fig.1 Regional structural location of the Xiuwu Basin
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Fig.2  Analysis of redox conditions , bioproductivity and the origin of the siliceous
minerals in the Lower Cambrian shale drilled by Well XN 1
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Fig.3 Correlation between TOC and the U/Th in the Lower
Cambrian shale drilled by Well XN1
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Wangyinpu Formation and Guanyintang Formation in the Xiuwu Basin
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