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Fig. 1 Structural outline map of Tanhai area, the Jiyang Depression, Bohai Bay Basin (from Wang Di et al. , 2022)
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Fig. 3 Main fault system of Paleogene in Tanhai area, the

Jivang Depression: (a) T, interface fracture system
diagram; (b) T, interface fault system diagram; (c) T

interface fracture system diagram
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Fig. 4 Schematic diagram of topological method
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N, indicates the number of I nodes; Ny is the number of Y nodes; Ny
is the number of X nodes; Ny is the total number of nodes; N,_; is
the number of I-1 branches; N,_. indicates the number of I-C
branches; N _¢ is the number of C—C branches; Ny is the total

number of branches
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Table 1 Statistical table of topological nodes in Tanhai

area, the Jiyang Depression, Bohai Bay Basin

S iH M Ny Nx N,
T, 1105 157 6 163
T, 940 158 11 169
Ty 466 79 1 80

R2 HESEMFEYEEERASZFEITER
Table 2 Statistical table of extension branch in

Tanhai area, the Jiyang Depression

ﬁ'ﬁ NI—I NI—C NC—C NB
T, 404.5 289.5 96 790
T, 339 245 123 707
Ty 177.5 109 61 347.5
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Fig. 5 Triangular diagram of node branches in Tanhai area,

the Jiyang Depression, Bohai Bay Basin
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Fig. 6 Topological structure plan of Tanhai area,the Jiyang Depression, Bohai Bay Basin
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Relationship between topological structure and fractal characteristics
of fault network system and oil and gas distribution in Tanhai area,
Jiyang Depression, Bohai Bay Basin

YU Yazhou'’, WANG Di"**’ | LIU Yibin'’, WANG Xingping'’ , WU Zhiping®’
1) School of Geology and Mining Engineering, Xinjiang University, Urumgi, 830046;
2) Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the
Central Asian Orogenic Belt, Urumgi, 830046;
3) School of Geosciences, China University of Petroleum ( East China) , Qingdao, Shandong, 266580

Objectives: The distribution of hydrocarbon resources in the Paleogene strata in Tanhai area, the Jiyang
Depression, Bohai Bay Basin, is affected by the development characteristics of fault network. In this paper, we
hope to define the plane geometric features of the fault network and establish the relationship between the geometric
features of the fault network and the oil and gas distribution.

Methods: Based on structural interpretation of seismic data, fractal and topological methods are used to
analyze the development characteristics of the fault network on the plane.

Results; On the T, interface, the high value area of fractal dimension and topological value spread out in NW,
with the characteristics of high in south and low in north; At the T, interface, the NNE of the high value area of
fractal dimension and topological value spreads out in the direction, which is high in the east and low in the west.
On T, interface, the NE of the high value area of fractal dimension and topological value spreads out in the
direction, which is high in the east and low in the west. The fractal dimension and topological value are higher
along the existing faults, especially in the intersection area of multi — directional faults and strike —slip fault
overlapping area. The reservoir is mainly developed in the parts with complex fault development with high fractal
dimension and high topological value.

Conclusions: The fractal characteristics and topological structure of fault network system are affected by
preexisting faults, regional stresses and strike —slip faults. Reservoir development is influenced by the fractal
characteristics and topological structure of fault network system. The regions with high topological values are
connected with faults of different order, which improves the connectivity of the fault network system. A large
number of secondary faults are developed in the high fractal dimension region, which is conducive to the formation
of traps.

Keywords: fracture network system; topological structure; fractal characteristics; fracture network
connectivity ; hydrocarbon distribution; Tanhai area, Jiyang Depression
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