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Fig.2 Typical profiles of X-shaped normal faults in the N,,, Formation (see Fig.1 for location of the profiles)
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Table 1 The geometric parameters of X-shaped normal faults (see Fig.1 for location of typical profiles)
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Table 2 Geometric parameters of analogue modeling of the inherited X-shaped normal faults
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i
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- 5 15 15 60 60 12 13.5 4.5 = 1 0 4 60 60 15 9 2
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Fig.6 The experimental results in Model 1 on bidirectional uniform extension
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N 1E BY R34 .
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1 0.40 80 0.10 20 4:1
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3 0.10 40 0.10 40 1:1
4 0.10 40 0.20 80 1:2
5 0.10 20 0.40 80 1:4
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Structural characteristics and physical simulation of X-shaped normal faults

. 1 . 2 . 1 1 . 1 .1
ZHANG Feipeng , CHEN Xingpeng ', WU Jiapeng , LUO Rong , LI Huishen , ZHANG Wenting
(1 PetroChina Dagang Oilfied Company, Tianjin 300280, China;

2 School of Geosciences, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: The X-shaped normal fault is a common extensional tectonic fracture. However, its geometric charac-
teristics, formation process, and genetic mechanism are lack of systematic research. Based on fine interpretation of
seismic data and physical modelling, the geometric characteristics are clarified, the formation process is recon-
structed, the formation mechanism is confirmed, and the reservoir control effect is discussed. The research result
indicates that the X-shaped normal fault can be divided into two types: incipient X-shaped normal faults and the
inherited X-shaped normal faults. The inherited X-shaped normal faults are formed by the reactivation of base-
ment faults, including two modes of differential extension and bidirectional uniform extension. The incipient X-
shaped normal faults are formed under the stress background whose tensile stress vs shear stress ratio is 1:2 ~
2:1. In addition, the inherited X-shaped normal faults have advantages of good oil and gas migration and reservoir
reconstruction. Meanwhile, they form various traps and feature “multi-storey” -styled oil-gas accumulation. This
research provided a reference for hydrocarbon exploration in Bohai Bay basin, enriched the theoretical under-
standing of the structural patterns with a geological cue for fine structural interpretation of similar cases.

Key words: structural characteristics; physical simulation; genetic mechanism; oil and gas accumulation; X-

shaped normal faults
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