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Abstract: There are abundant oil and gas resources in the Mesozoic—Cenozoic continental sedimentary layer of
the Kuqga Depression of the Tarim Basin. The NNE-trending Zhongqiu—Dibei structural transformation belt, lo-
cated in the transition zone between the Baicheng Sag in the middle of the Kuqa Depression and the Yangxia Sag
in the east, is an oil-bearing zone discovered in the Kuga Depression in recent years. Exploration shows that the
oil and gas traps in the Zhongqiu—Dibei structural transformation belt are related to Mesozoic structures involved
in strike-slip thrust-fold deformation. In this study, the relationship between the Mesozoic structural deformation
assemblage and the competency of the strata was analyzed based on the interpretation results of 3D seismic data
and the formation mechanism of the Zhongqiu-Dibei structural transformation belt was demonstrated through the
simulation of the sandbox structure. The results showed that the Zhongqiu—Dibei structural belt is a structural
transfer belt in the thrust wedge of the Kuqa foreland and differences in the thickness and competency of the
Mesozoic—Cenozoic strata are the main factors controlling the formation of the structural belt. The Baicheng Sag
on the western side of the Zhongqiu—Dibei structural transformation belt is filled with thick Mesozoic strata and
contains thick coal seams, mudstone, and other incompetent rocks. During the uplift and southward pressing of
the southern Tianshan Mountains, the thrust-fold deformation that developed in the Mesozoic interior spread fur-
ther by detachment deformation in incompetent strata and its front reached the Xiqiu structural belt on the south-
ern edge of the Baicheng depression. However, in the Yangxia Sag, with thinner Mesozoic strata and a lack of
thicker incompetent strata, coordinated thrust fold deformation developed and the thrust-fold deformation spread
relatively near and disappeared in the Dongqiu—Dina structural belt. The differences in the thickness and compe-
tency of strata combination characteristics in the Mesozoic along the Zhongqiu—Dibei structural belt dominated
the development of the NNE-trending lateral and oblique ramps in the thrust wedge of the Kuga Depression,
which transferred the difference in thrust wedge structural deformation between the Baicheng and Yangxia de-
pressions. Thrust faults and strike-slip thrust-related anticlinal structures controlled by the main ramp and lateral
or oblique ramps are the main structural trap styles in the Zhongqiu—Dibei structural transformation belt.
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1-boundary of the northern margin of the Kuqa depression; 2—boundary of the margin of the Kuqa depression and the Tabei uplift;
3—approximate extent of the tectonic zone; 4—depression zone; S—uplift zone; 6-tectonic zone; 7-location of the transformation zone of the
Kuqga depression zoning (transition zone between depressions); 8—Cretaceous denudation cusp extinction line, with empty triangles pointing
to the denudation zone; 9—shovel-type or sloping-type reverse-slip faults (zones), with triangles pointing to the fault tendency; 10—nearly
vertical strike-slip or reverse-strike strike-slip faults; 11-high-angle basement-involved reverse-strike faults; 12—drill number and well name.
The dashed box shows the extent of the Zhongqiu—Dongqiu—Dina 3D seismic working area (Fig. 2) and the three back lines show the
locations of the seismic profiles (Fig. 3a, b, and c¢).
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Location of the Kuqa depression in the Tarim Basin (a) and distribution of major tectonic zones in the Kuqa
depression (b)
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Fig. 2 Tectonic map of the Cretaceous top surface of the Zhongqiu—Dongqiu—Dina 3D seismic block in the Kuqa depression
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a—tectonic interpretation of the Zhongqiu 3D seismic profile; b—tectonic interpretation of the Dibei 3D seismic profile; c—tectonic
interpretation of the Zhongqiu—Dongqiu 3D seismic profile. 1-bottom reflection of the Neoproterozoic Kuqa Formation; 2—bottom reflection
of the Neoproterozoic Kangcun Formation; 3—bottom reflection of the Neoproterozoic Gidic Formation; 4—bottom reflection of the
Paleoproterozoic Suweiyi Formation; 5—bottom reflection of the Paleoproterozoic Kumugeliemu group; 6—bottom reflection of the Lower
Cretaceous Bashijiqgike Formation; 7-bottom reflection of the Lower Cretaceous Formation; 8—bottom reflection of the Middle Jurassic
Qiakemake Formation; 9—bottom reflection of the Middle Jurassic Kezilenuer Formation ; 10—Middle Jurassic bottom reflection; 11-Lower
Jurassic Yangxia Formation bottom reflection; 12—Lower Jurassic Ahe Formation bottom reflection; 13—Lower Jurassic bottom (equivalent
to the bottom of the Ahe Formation) reflection; 14—Triassic bottom reflection; 15-Lower Permian bottom reflection; 16—Middle
Carboniferous bottom reflection; 17-Lower Carboniferous bottom reflection; 18—Cambrian bottom reflection; 19—major thrusts faults;
20-normal faults; 21-regional detachment faults between mountains in the Hercynian Basin; 22—secondary faults. The dots dashed lines in
different colors represent the bottom reflections of the different strata.
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Fig. 3 Interpretation section of 3D seismic data over the Zhongqiu-Dibei transform tectonic zone
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Fig. 4 Tectonic physical simulation design of the Kucha depression (top view)
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Fig. 8 Tectonic transition zone genesis pattern in the east-central part of the Kuqa depression
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