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Fig.1 Tectonic sketch map of the southwestern Tianshan in the northern part of the Tarim basin

1—Proterozoic and Paleozoic ;2—Meso—Cenozoic basin in the orogenic belt;3—Kuqa depression ; 4—Contour of thickness of Cenozoic strata;

5—Thrust; 6—Strike—slip fault along the mountain—basin boundary; 7—Traverse fault in sedimentary cover in the basin;8—Fault in the orogenic belt;

9—Corridor and seismic profile. Major important transverse faults at the basin scale : {1 —Tumuxiuke fault zone ; 2—Karayulgun fault zone;

3—Kuqa river fault zone ;f4—Korla fault zone. The inset at the upper left corner shows the broad relationship

between two main deformation systems in the Tarim basin
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Fig.2 Structural interpretation of the contours of the basement depths in the northern part of the Tarim basin

(the contour is the depth of the top surface of the Precambrian, unit:m)
1—Orogenic belt;2—Flat syncline ; 3—Ramp anticline ;4—Burial depth contour of Precambrian top surface; 5—Tear fault; 6—Basement front ramp;
7—Low—angle subduction;8—High—angle subduction;9— Transition point of f4 movement on the lateral boundary of fault sliver @);
10—Boundary of basin; 11—Data point of displacement. Four fault slivers can be identified in the basement, i.e. flat structures of basement (D, @), 3

and @;f1, £2, f3 and f4 are basement tear faults, i.e. lateral ramps; fa is the basement front ramp. The four fault slivers developed in the flat—ramp style,

which controlled the segmentation of the Kuqa foreland thrust belt
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Fig.3 Transverse structural interpretation of the Bouguer anomaly contours of the Kuga depression and its adjacent areas
1—=Tear fault;2—Front ramp ; 3—Inferred tear fault;4—Contour of the Bouguer gravity anomaly; 5—Boundary of basin. In the Bouguer gravity anomaly
map, four fault slivers of the Moho (D, @), 3 and @) can be identified;f1, £2, f3 and f4 are tear faults of the Moho and fa is the front ramp of the Moho
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Fig.4 Transverse structural interpretation of aeromagnetic anomaly (AT) in the Kuqa depression and its adjacent areas
1=Major tear fault;2—Minor tear fault;3—Front ramp ;4—Contour of aeromagnetic anomaly (AT);5—Boundary of basin. In the acromagnetic anomaly

(AT) map, four fault slivers (@, @2, @ and @) can be identified;f1, f2, f3 and f4 are tear faults and fa is the front ramp
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Fig.5 Color ranks of earthquake distribution density in the northern part of the Tarim basin

1—=Major tear fault;2—Minor tear fault; 3—Front ramp; 4—Density contours of earthquake distribution in plan;5—Non—detachment region in the
Tarim block ;6—Boundary of basin. In the map, four midcrustal fault slivers (@, @), @ and @) can be identified ;f1, f2, f3 and f4 are midcrustal tear

faults and fa is the midcrustal front ramp
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Fig.6 (a) Focal depth—frequency histogram of earthquakes in the
Kugqa depression and orogen to its north, (b) 1D velocity—depth
model of the lithosphere
(D Folded basement : v=6.07km/s ;2 Crystalline basement: v=6.9km/s;
(3 Midcrustal basal boundary ; v=7.2km/s; @Moho surface : v=8.1km/s
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Fig.8 ETM image and interpretation of transverse faults in the Karayulgun fault belt (f2) and transition zone

between the Kuga depression and Wushi depression
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Fig.9 Deep and shallow tectonic transformation model of the Kuqa and Wushi subbasin

1—Meso—Cenozoic ; 2—Proterozoic—Paleozoic ; 3—Precambrian basement;4—Lithospheric mantle ; 5—Fault; 6—Inferred fault;7—Main detachment;

8—Tertiary evaporite layer. The upper map is the structural section across the Wensu rise —Wushi subbasin—Baicheng subbasin (WS03—553 profile)

(see Fig. 1 for location); the right map is the focal depth—frequency histogram of earthquakes
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Fig.10 Convergence pattern and basin—range boundary fault at the eastern end of the Kuqa depression

(after the interpretation of ETM images)
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Fig.11 Fault displacements of the basement of the Kuqa depression and strata in the boundary fault zones of the orogenic belts on the

northern and eastern margins of the depression (for the location of data points of fault displacements of strata, see Fig. 2)
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Fig.12 Fault sliver model in the northern part of Tarim basin

1—Orogenic belt;2—Basement fault sliver and its number (upper flat) ;3—Front ramp of basement fault sliver; 4—Lower flat of basement fault sliver;

5—Nail region of the Tarim block (non—detachment region) ; 6—Lateral boundary of basement fault sliver (tear fault) ;7—Front ramp trace line of

basement fault sliver;8—Shallow thrust belt (Kuga foreland thrust zone and leading thrust zone of Kalpin Tagh thrust nappe structure) ;

9—Secondary segmented faults in the sedimentary cover;10—Relative strike—slip direction of fault slivers; 11—Subduction of fault slivers of basement;

12—Strike—slip direction of fault slivers of basement (low angle) ; 13—Density contours of earthquake distribution

@—Kalpin—Bachu subducted fault sliver ; @—Wushi—Aksu strike—slip fault sliver;@—Baicheng—Aral subducted fault sliver;

(®—Kuga—Luntai strike—slip fault sliver. f1, 2, f3 and f4 are basement tear faults (lateral ramp);fa is the basement front ramp
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Transverse structure and model of fault slivers

in the northern part of the Tarim block

LI Tao', WANG Zong—xiu®

(1. Institute of Geology, China Seismological Bureau, Beijing 100029, China;
2. Institute of Geomechanics, Chinese Academy of Geological Sciences, Beijing 100029, China)

Abstract: The shallow tectonic system in the northern Tarim basin adjacent to the southwestern Tianshan
Mountains consists of the Kashi depression, Kalpin Tagh thrust nappe tectonic belt and Kuqa foreland depression
thrust belt, which are distributed in the form of 1—3 rows parallel to the orogenic belt in the mountain front. It is
also a thrust nappe system composed of the basal detachment fault flat and fault ramp, showing distinct E—W —
directed transverse segmentation. The deep tectonic system is marked by a set of NW —trending faults, which
divide the area into four fault slivers. The authors systematically study the deep transverse tectonic system in the
area in the contexts of the structural layers, gravity and aeromagnetic anomalies and density of earthquake
occurrences and recognize the depths of detachment surfaces of the lithospheric layers by using the statistical
results of the depth and frequency of the earthquakes. On that basis, the authors discuss the regional NW —
trending transverse tectonic system in detail. In the paper, the Karayulgun fault belt and Korla fault belt are
selected for the study of the transformation relation between the transverse structure and shallow structure and
finally a geometric and kinematic model of the fault slivers in the northern part of the Tarim block is proposed, i.
e.:the Tarim block is “forced” to be subducted as the NW —directed movement of its deep part is hindered and
constrained by the ancient southwestern Tianshan, thus resulting in decoupling of the lithospheric crust, activation
of the original transverse tectonic system (N'W—trending fault belt) and subduction of the subducting system in the
form of fault slivers; in the process of subduction, the detachment of the lithospheric crust and activation of the
transverse structure started near the “constraining body” (southwestern Tianshan) and progress toward the interior
of the Tarim basin (northern part), and therefore the difference in subduction state between the fault slivers is
more obvious and the transverse segmentation is more prominent toward the orogenic belt. It is just because the
subduction of the Tarim block in the form of fault slivers that segmentation of the piedmont depression thrust belt
(and Tianshan belt) takes place.

Key words:intracontinental orogeny;basin and range coupling;fault sliver;transformation between deep and

shallow structures ; Tarim basin ; Tianshan
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