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Hydrocarbon accumulation mechanism and model of sub-sags in hydrocarbon-rich sag:.
a case study of Raoyang sag in Jizhong depression

Zhao Xianzheng'® Jiang Youlu? Jin Fengming'® Liu Hua® Yang Dexiang' Wang Xin> Zhao Kai®

(1. PetroChina Huabei Oil field Company, Hebei Renqiu 062552, China; 2. School of Geosciences, China University of
Petroleum, Shandong Qingdao 266580, China; 3. PetroChina Dagang Oil field Company, Tianjin 300280, China)

Abstract; As the exploration difficulty in positive structral zone increases, sub-sags have gradually become the important area to increase reserve
and production in hydrocarbon-rich sag, Bohai Bay Basin. However, the special accumulation mechanism restricts further exploration in sub —
sags. Taking Raoyang sag in Jizhong depression as the research object, the reservoir formation mechanism and hydrocarbon accumulation model
of sub-sags in hydrocarbon-rich sag were discussed through analysis of hydrocarbon generation capacity. accumulation stage, hydrocarbon accu-
mulation dynamics and resistance, pathway system, etc. Research shows that the hydrocarbon-rich sub-sags are characterized by a wide range of
effective hydrocarbon generation and high degree of thermal evolution as well as two stages of hydrocarbon generation and accumulation, i. e. ,
late Dongying period and Neogene Minghuazhen period. In the late depositional stage of Dongying Formation, oil and gas charging occurred on a
small scale; reservoirs had good physical property and small accumulation resistance. In the charging stage of Minghuazhen period, reservoirs had
poor physical property and great accumulatioin resistance, while possessing great excessive pressure and strong accumulation dynamics. Oil and
gas in the center of sub-sags mainly migrate in a short distance through sand bodies, fractures, small faults, etc. in source rocks, accumulate and
generally form lithologic reservoirs. Oil source faults deep cutting into source rocks are often developed on the margins of sub-sags, thus becom-
ing an important channel for hydrocarbon vertical migration; hydrocarbon migrates along faults and mainly forms structural reservoirs. There are
two accumulation models of “intrasource-two stages of accumulation-subtle pathway-short migration distance” and “extrosource-one stage of ac-
cumulation-fault pathway-vertical migration” in hydrocarbon-rich sub-sags. Meanwhile, the lower limit of physical property for hydrocarbons ac-
cumulation in effective source rocks is controlled by accumulation dynamic and resistance, while the distribution and enrichment degree of hydro-
carbon outside source rocks is controlled by the distribution characteristics and effectiveness of fault-dominating pathway system.

Key words: hydrocarbon-rich sub-sags; accumulation mechanism; accumulation dynamics; accumulation mode; Raoyang sag
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Fig.1 Regional tectonic and comprehensive stratigraphic column in Raoyang sag
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Fig.2 Thermal evolution of source rock in hydrocarbon-generating sub-sags, Raoyang sag
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