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Restoration method of fault—caprock configuration sealing evolution stage
and its application

WU Yunong" , YUAN Hongqi" , ZHANG Yaxiong” , WANG Hangiang”
1) School of Earth Sciences, Northeast Petroleum University, Daging, Heilongjiang, 163318;
2) China Petroleum and Chemical Corporation, Petroleum Exploration and Development Research Institute, Beijing, 100083 ;
3) No. 4 Oil Mine of No. 1 Oil Production Plant of Daqing Oil Field Co. , Lid. , Daging, Heilongjiang, 163114

Objectives: To study the oil and gas distribution law of the fault—caprock configuration in the petroliferous
basin.

Methods: The sealing evolution stages of fault—caprock configuration was divided; the relationship between
the faulted thickness of fault—-caprock configuration and time was analyzed, and the maximum faulted thickness
required for caprock sealing in the fracture failure was obtained; then the starting period of caprock sealing in the
fracture failure was determined. According to the displacement pressure of fault rock and reservoir rock with time,
the starting period of fault sealing was determined. Based on this, a set of restoration methods for the sealing
evolution stage of fault—caprock configuration was established, and these methods were applied to the restoration of
sealing evolution stage at measuring points 4, 6, 9, 10, 11, 12 and 14 in the F5 fault of the Huhenuoren
Structure, Beier Sag, Hailaer Basin, and the caprock configuration in the Lower Submember, 1st Member,
Damoguaihe Formation, Lower Cretaceous( Da-1-L).

Results; The results showed that the caprock sealing stage was not developed at measuring points 4, 6, 9,
10, 11, 12 and 14 in the F5 fault and the caprock configuration of the Da-1-L.. The unsealing stage was from the
late deposition of the Da-1-L to the early deposition of the Qingyuangang Formation, Upper Cretaceous, and the
fault sealing stage was from the early deposition of the Qingyuangang Formation to the present. The stratigraphic
trap in the study area was in unsealing stage during the hydrocarbon accumulation period, and the beginning of fault
sealing was later than the period of oil and gas accumulation ( the late deposition of the Yimin Formation, Lower
Cretaceous). As a result, it was not conducive to the accumulation and preservation of oil and gas in the Second
Member of the Nantun Formation, Lower Cretaceous.

Conclusions; The results of the proposed methods are consistent with the current oil and gas distribution in the
Second Member of the Nantun Formation, Lower Cretaceous, near the F5 fault, indicating that this method is
feasible to restore the sealing evolution stage of fault—caprock configuration.

Keywords: Fault—caprock configuration; sealing; evolution stage; restoration method
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