Advances in Geosciences HUWERB}ZE ATV, 2017, 7(2), 276-287 Hans XM
Published Online April 2017 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2017.72030

New Understanding of Boundary Fault
Evolution and Its Petroleum Geological
Significance in Nanpu Sag, Bohai Bay Basin

Hengmao Tong!, Faxiong Gong?, Lingjian Meng?, Baoyin Zhao?

'State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum, Beijing
2Exploration and Development Research Institute, Petro China Jidong Qilfield Company, Tangshan Hebei

Email: tonghm@cup.edu.cn, Tong-hm@163.com

Received: Apr. llth, 2017; accepted: Apr. 27th, 2017; published: Apr. 30th, 2017

Abstract

On the basis of structural analysis of 3D seismic data and tectonic model of boundary faults migra-
tion in Nanpu sag, new understanding of boundary fault evolution is proposed, and its petroleum
geological significance is analyzed. The results show that, (1) with evolution of tectonic stress field,
the boundary faults of Nanpu sag are distinctly segmented, and their position, properties, roles
and activation change significantly in different rifting stage. (2) The northern boundary fault in
E;s3 (Paleo-Xinanzhuang Fault) controls main hydrocarbon source rock deposition, and further
control oil and gas accumulation in the northern uplift. (3) Prediction model of sediment source
port is proposed, and the distribution sediment source port along northern boundary fault is pre-
dicted in Nanpu sag. (4) The migration of boundary fault activation leads to change of fluid poten-
tial field in Shichang Sub-sag, Nanpu sag.
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Figure 1. The region map of Nanpu sag (modified from Tong et al., 2013). The rectangular in Figure (a) shows the location
of Figure b in Bohai Bay basin. Legend: @ fault and dip direction, @ well and its name, 3 position of Nanpu sag in Bohai
bay basin.
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Table 1. Strata and tectonic evolution table of Nanpu sag (from Tong, et al., 2013)
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Figure 2. Northern boundary fault (E,s®) and source rock distribution in Nanpu sag. @ Main fault segment point and its
name, @ Contour of source rock thickness and its value; @ extension direction during E,s'-Q, @ extension direction during
E,s*; ® Boundary fault formed in E,s*, ® normal fault formed in E,s°, @ Boundary fault formed in E,s® (no activation dur-
ing Eqd'2) @® transfer fault in E,s*; @ fault formed during E,s*-Q, (0 transfer fault during E,s*-Q
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Figure 3. Dip-slip of Xinanzhuang Fault in different reflection interface and in different survey line. The spacing between
two reflection interface shows the activity of the fault (same in the following); red arrow is fault segment point, the name of
fault segment seen in Figure 2
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Figure 4. Dip-slip of Gaoliu fault in different reflection interface and in different survey line. Red arrow is fault segment
point, the name of fault segment seen in Figure 2
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Figure 5. Dip-slip of Baigezhuang Fault in different reflection interface and in different survey line. Red arrow is fault seg-
ment point, the name of fault segment seen in Figure 2
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Figure 6. “Bow-string effect” of normal fault displacement distribution and model of “fault-link control source”
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Figure 7. “Source-sink” system prediction map in the northern Nanpu sag. @ Main fault segment point, @ name of main
fault segment; @) predicted underwater branch channel, @ predicted sediment dispersions; & boundary fault formed in E,s°,
® normal fault formed in E,s®, @ boundary fault formed in E,s® (no activation during Esd*?), ® transfer fault in E,s%;, ©
fault formed during E,s™-Q, transfer fault during E,s*-Q. Section BB’ shows the position of Figure 8
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Figure 8. An arbitrary line reflection seismic section cut along the rising fault wall of the Xinanzhuang-Baigezhuang fault.
The arrows are segment points of the boundary fault, and point to source port. The name of the fault segment and the posi-
tion of the section are shown in Figure 7
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