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Abstract

Based on the data of 3D seismic, well logging, core data and other data, starting from the structural
geometry, kinematics and dynamics characteristics of the Chengnan fault in the northern zone of the
Bonan subsag, fine interpretation of the seismic sections of the western, central and eastern sections
of the Chengnan fault, the fracture structural features and differences between different sections of
the Chengnan fracture zone are delineated, analysing the fracture structural features and fault activ-
ity features of the Chengnan fault. The genetic mechanism of the Chengnan fault is analyzed and tec-
tonic evolution process is recovered. It is of great significance to the law of oil and gas exploration
and accumulation in this area. The study found: The Chengnan fault is a combination of multi-stage
and multi-segment active faults, with obvious profile differences. From the west section to the east
section, there are successively steep slopes, shovel syngenetic normal faults, and plate-shaped nor-
mal faults. The faults in the dominant directions of, NE, and near EW cut each other, and the asso-
ciated and derived secondary faults are a twisted structural system, which is represented as a “grid”
fault system. The difference in the active periods and active intensity of faults with different struc-
tural styles has resulted in the gradual increase in the active intensity of faults from west to east
along the Chengdong bulge in the northern Bonan subsag, and the gradual late active period.
Plate-type faults are developing. In areas with high strength, shovel type faults develop in areas with
medium activity intensity, and areas with weak activity are dominated by chair-type faults, which is
consistent with the change in section morphology of the Chengnan fault zone. The regional tectonic
environment in different periods controls the tectonic characteristics and multi-stage evolution of
the Chengnan fault zone. Since the Cenozoic, the Tan-Lu fault zone has obvious characteristics of ten-
sion and torsion, sometimes left-handed and sometimes right-handed; the Tan-Lu fault zone is a
fundamental change in the tensile stress field from left-handed strike-slip extrusion to right-handed
strike-slip. It is a complex fault in the study area. It is a controlling factor of Tanlu fault zone sinistral
strike-slip extrusion dextral strike-slip extensional stress field of radical change for the formation of
the complex fracture in the study area.
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Figure 1. T2 reflection layer structure map and stratigraphic system summary in the northern Bonan subsag (According to
the Geological Research Institute of Hekou Oil Production Plant)
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Figure 2. Distribution map of Ek-Es2 glutenite in Chengnan fault zone (According to Xianbin Shi [7], 2011)
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Figure 3. Seismic section difference map of different segments of Chengnan fault zone (the position of the tangent line is
shown in Figure 1, (a) Inline860 line; (b) Inline1030 line; (c¢) Inlinel 150 line)
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Figure 4. Difference map of typical fracture tectonic features in the study area and neighboring areas ((a) Chengnan area In-
line710 line; (b) Chengbei area Inline1300 line)
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Figure 5. Activity calculation results of different parts of Chengnan fault (see D, @, @ for section location)
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Figure 6. Schematic diagram of the structural evolution of the Chengnan fault zone in the northern belt of the Bonan subsag
(according to the Geological Institute of Hekou Oil Production Plant, (a) West section of Chengnan fault zone; (b) Middle
section of Chengnan fault zone; (c) East section of Chengnan fault zone)
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Figure 7. Es; period denudation thickness map in the northern zone of Bonan subsag
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