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Characteristics and main controlling factors of lacustrine source rocks of Yueguifeng Formation in the Jiaojiang

Sag, East China Sea Shelf Basin
ZHANG Yanzhen, QIN Jun, WANG Lei, CHANG Wenqi, XU Jingqi
Shanghai Branch, CNOOC China limited, Shanghai 200335, China

Abstract: In the 1990s, oil and gas were discovered after drilling into the Jiaojiang Sag, East China Sea Shelf Basin, revealing the prospects for
oil and gas exploration. However, since then, there has been little research on this sag, especially the lack of systematic research on the source
rocks, which hinders the exploration process. To clarify the characteristics and development model of the source rocks of the Yueguifeng
Formation in the Jiaojiang Sag and provide the basis for deploying further exploration wells, we summarized the tectonic and sedimentary
background of the Yueguifeng Formation, and analyzed the characteristics of the source rock using geochemical data including organic
petrology, biomarkers, and trace elements. Based on that, the controlling factors of the enrichment of organic matter in the Yueguifeng
Formation were discussed from the aspects of paleo-productivity, preservation conditions, and sedimentation rate, and a model showing the
formation of the source rock was established. Results show that the source rocks in the Yueguifeng Formation are dark gray lacustrine mudstone
deposited in the continental half-graben, with kerogen type I11-112, and the abundance of organic matter was rated good to very good in the
industry standards. Source rocks deposited during the lake expansion are the thickest and have the widest distribution and the best quality. The
development of high-quality source rocks requires abundant algal material, semi-closed stable water under slightly brackish conditions, and a
moderate sedimentation rate. Source rocks are developed in both hanging wall and dip slope under the background of a graben shaped fault
depression, but the types and abundance of the two are different. The depocenter developed good source rocks of middle-deep lacustrine facies,
which was mainly contributed by algal organisms and formed in a relatively reduced environment. In contrast, the dip slope developed medium
to shallow lacustrine facies, which was mainly contributed by terrestrial plants and formed in a relatively oxidized environment.

Key words: lacustrine facies source rock; controlling factors; Jiaojiang Sag; Yueguifeng Formation
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Table 1 The abundance of organic matter of Yueguifeng source rock in the Jiaojiang Sag.

H5 J=IA TOC/% S +S,/(mg/g) HI/(mg/g) FATWE A% HC/10°
14 A 3.19) 11.0(8) 330(8) 0.0876(8) 432(8)
* 2.1~4.6 5.0~18.3 184~398 0.0587~0.1138 322~593
14 B 2.5(11) 7.6(11) 316(11) 0.0640(10) 322(10)
) 1.9~32 0.9~12.5 159~391 0.0341~0.1327 174~598
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Fig.6 The Ro values of the Yueguifeng source rock in Well J-4 area (a) and maturity of top Yueguifeng Formation in the Jiaojiang Sag (b)
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The section position is shown in Fig. 1.
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