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Analysis of source rock distribution and oil-gas source difference in Baiyun Sag
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Abstract; In view of the great controversy on the types and distribution characteristics of source rocks in Baiyun Sag,
the unknown contribution of main source rocks to hydrocarbon accumulation and the great difference in the
distribution of oil and gas in different zones. this paper first studied the organic geochemical characteristics of drilled
oil-gas-rocks and the characteristics of the simulated experimental products of natural gas generation from different
types of source rocks by analyzing the settlement rate of Wenchang and Enping periods. It has been found that there
are three types of source rocks in Baiyun Sag: semi-deep lake, shallow lacustrine and marine or transgressive source
rocks. Large-scale semi-deep lake to deep lacustrine source rocks might be developed in the depression area of Baiyun

Main Sag and Western Baiyun Sag with high settlement rate (above 200 m/Ma), while shallow lacustrine source
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rocks were mainly developed in Wenchang Formation and Enping Formation in slope uplift area with low settlement
rate (below 200 m/Ma). Marine or transgressive source rocks were developed in Upper Enping Formation in
Eastern area of Baiyun Main Sag. The oil-gas accumulation takes a pattern of “two hydrocarbon sources”, with the
shallow lacustrine to semi-deep lake source rocks of Wenchang Formation as the main gas source rocks in this area,
the shallow lacustrine source rocks of Wenchang Formation and Enping Formation as the main oil source rocks in the
slope zone with medium-low settlement rate, and the marine or transgressive source rocks having no contribution to
hydrocarbon accumulation. Then, the paper discussed the differences of gas source and reservoir forming
characteristics between the middle and shallow layers and the middle and deep layers in Baiyun Sag according to the
hydrocarbon generation and expulsion history of source rocks, the fault system development and other reservoir
forming factors, and the dynamic modeling of natural gas hydrocarbon generation. It has been found that the middle
shallow gas reservoirs discovered in the uplift area belong to the gas bearing system of condensate associated gas and
are formed by kerogen cracking gas. Gas discovered in the deep layer in the sag belongs to the oil cracking gas
bearing system, which is the oil cracking gas accumulation in the sag due to the lack of oil source fault
communication., unclassified crude oil cracking gas. overpressure drive and tight layer barrier.

Key words: Baiyun Sag; settlement rate; natural gas generation kinetics; oil cracking gas
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Fig. 1 Petroleum distribution pattern and stratigraphic framework in Baiyun Sag
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Fig. 2 Distribution and comparison of settlement rate in Wenchang period at different tectonic position in Baiyun Sag
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Fig. 3 Biomarker fingerprints of source rocks in different facies zones of Wenchang and Enping Formations in Baiyun Sag
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Fig. 4 Biomarker fingerprint information of crude oil and reservoir hydrocarbon in different zones of Baiyun Sag
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Fig. 8 Carbon isotope evolution characteristics of natural gas from different source rocks
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