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Fig.2 Outcrop section across the Kelasu structural zone (a) and Qiulitag structural zone (b)
The location of section is approximately along A—B in Fig.1 1—Symbols of stratigraphic units, Qs s—Upper sedimentary layer of Quaternary,
Qx—Xiyu Formation ; N>k—Kuche Formation ; N;k—Kangcun Formation; Njj—Jidike Formation; E, ;s—Suweiyi Formation,
E, skm—Kumgliemu Group ; K;—Lower Cretaceous;J;—Upper Jurassic;J,—Middle Jurassic;];—Lower Jurassic;
Ts—Upper Triassic ; Ti,—Middle—Lower Triassic, P—Permian;2— Stratigraphic boundary;3—dip direction and dip angle of stratigraphic unit;
4—Reverse dip of stratigraphic unit; 5—Uncomformity ; 6—Inferred geological boundary from outcrop
7—Thrust fault; dashed line represents the inferred fault trace; 8—Boundary of tectonic units
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Fig.3 2D seismic section across Kuga Depression
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Fig.5 Structure interpretation section from CEMP (Continuous Electromagnetic Profile )along the northern boundary of
Kuche Depression ( modified after BGP 5th Division of CNPC, 2001)
1—Pliocene (N,k) and Quaternary (mainly Q;x); 2—Miocene and Eogene (composed of Nik, Nij, E,ss and E, -km); 3—Cretaceous;
4—Jurassic; 5—Triassic; 6—Palacozoic; 7—Fault exposed at the surface; 8— Fault interpreted according to electric property feature, deep

basement—involved fault; color spectrum from cool color to warm color indicates the resistivity change from low to high
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Fig.6 Interpretation models of regional tectonic section for middle segment of Kuga Depression

a— Distribution of geological and geophysical data; b— “Skin—contractional deformation”; c— “Delaminate contractional deformation”;

legends as for Fig.2
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Fig.7 Schematic drawing for bed capability and structural style of delaminate contractive deformation in Kuqa Depression
a—Schematic drawing for bed capability; b—Structural styles and distribution in the middle segment of Kuqa Depression (established from
Fig. 6). 1—=Symbols of stratigraphic units, N,k+Q—Quaternary and Kuche Formation, Nk—Kangcun Formation, Njj—Jidike Formation,
E, 5s—Suweiyi Formation, E; -km—Kumgliemu Group, K1—Lower Cretaceous;]—Jurassic, T—Triassic, Pz—Paleozoic ; AnPz—Basement older
than Paleozoic; 2— Soft stratigraphic units; 3— Stratigraphic units with capability; 4— Basement of crystalline or metamorphic rock;
5—Styles of fold, Fd1—Detachment anticline on the gypsum salt of Kumgliemu Group, Fd2—Detachment anticline on the coal—bearing
strata of Jurassic, Fd3—Detachment anticline on the basement or anticline core as metamorphic rock, Fd4—Fold related to thin—skin fault in
sedimentary strata; 6— Styles of faults; Ft1—Broke thrust related to detachment fold on the gypsum salt of Kumgliemu Group,
Ft2—Broke thrust related to detachment fold on coal—bearing strata of Jurassic, Ft3—Thin—skin thrust fault in sedimentary strata, Ft4—

Basement thrust fault or basement—involved inverted normal fault
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The interpretation models and discussion on the contractive structure
deformation of Kuga Depression, Tarim Basin

QI Jia—fu'"?, LI Yong’, WU Chao’, YANG Shu—jiang®

(1. State Key Laboratory of Petroleum Resource and Prospecting, China University of Petroleum,Beijing 102249, China; 2. Department of Geology,
China University of Petroleum,Beijing 102249, China; 3. Tarim Oil Company of PetroChina, Korla 841000, Xinjiang, China; 4.5th Division of
BGP, CNPC, Zhuozhou 0272751, Hebei, China)

Abstract: The basic characteristics of structural deformation in Kuqa Depression of, Tarim Basin is contractive
structural deformation, owing to the development of a lot of thrusts and buckling folds in Mesozoic and Cenozoic
strata. This paper establishes two types of model for interpreting the contractive structural deformation in Kuqa
Depression based on the structural features interpreted from geological outcrop, seismic data, well-log and CEMP
(Continuous Electromagnetic Profile) data, and discusses their differences in geometry, shortening extent and
dynamics. One model is the “skin—contractive deformation”, a typical “A—type” subduction model. The other is
the “delaminate contractive deformation”, in which both the sedimentary cover and the basement of the
depression are involved in contractive deformation in respective styles, with no real regional detachment fault
developed. The “delaminate contractive deformation” is considered to be more reasonable so far as the data and
theoretical concepts are concerned. The model emphasizes that Cenozoic, Mesozoic and basement decoupled
under lateral pressure between Tarim craton and South Tianshan Mountain affected by the capability of the strata,
Cenozoic was dominated by detachment folds with break thrusts, Mesozoic was dominated by thrusts with related
folds, and the basement was dominated by thrusts and faulted blocks. The shortening extents at the bottom of
Cenozoic, the upper of Mesozoic and the basement of the depression are basically identical. The shortening
extent ranges from 12km tol15km according to length balance of Cenozoic bottom, and the depth involved in
contractive deformation ranges from 20km to 26km in the front of South Tianshan Mountain according to excess
area of Mesozoic in sectional plane. Therefore, the basement of the depression is uplifted in the north and is
involved in the thrust. Although the intensity of contractive deformation gradually decreases from mountain to
foreland and from the shallow part to the depth in theory, the Mesozoic and basement under the salt rock of
Eocene in Qiulitag structural zone might still be involved in contractive structure deformation owing to a tight—
closed anticline at the shallower level. The structure is trapped at the deeper level.

Key words:structural model;skin —contractive deformation;delaminate contractive deformation; structural style;

Kuqa Depression
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