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Brittle Structure Sequence in the Kuga Depression and Its
Implications to the Tectonic Paleostress
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Abstract: In order to understand the time-space changes of the Cenozoic tectonic paleostress in the Kuga depression, detailed
field observations and measurements were carried out. Paleostress evolution history is discussed from the Late Cretaceous,
according to the relationship between brittle structures and stresses. Their sequence relation is inferred from field investiga-
tions and the calculated results indicate that the early ENE-WSW systematic joints caused by regional uplifting were cut and
reworked by late NNW-SSE and NW-SE systematic joints. This corresponds to the change of regional stresses from weak
extension to strong compression since the beginning of the Neogene. Results of paleostress inversion based on large amounts
of fault-slip data display a stress pattern with near N-S extension on the basin margin and NW-SE compression in the basin
interior. So at the beginning of the Neogene, the stress field changed and the maximal principal stress ;1 switched from verti-
cal to horizontal. The rapid vertical uplifting of the Tianshan Mountains might be responsible for the stress difference be-
tween the basin range and interior.
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Fig. 1 Simplified structural outline of the Kuqa depression, northern Tarim basin
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Fig. 2 Rose diagrams of joint and shear fracture orientation at each site on the structural map of Kuqga depression

. ; 0]
(Fabbri et al. , 2001). ( N-S )
. (ONEE-SWW ,NNW-SSE NEE-SWW .
. 1.2.3.9.12 ;@NNW- NWW-SEE .
SSE . NEE-SWW ., NWW-SEE
10.15.18.29.30 ;@NW-SE ; .
. NE-SW . 13.21  ( 2). : ;
i ) 9 NEE-SWW ,NWW-SEE
6.7.14.19 \ NW-SE ,
. , NEE-SWW NWW-SEE NW-SE
NNW-SSE , (D
NW-SE ) .
.NEE-SWW
, . (3 2
: ONEE-SWW ’ ’

NWW-SEE NW-SE , ’



312

31

EAlEIR
i

FiE G
(@] wmim i

Fig. 3 Fault-slip direction and calculated paleostress along the Kuqa river in Kuga depression

Table 1 Sequence of systematic joints and shear fractures and possible paleostress state they correspond to
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Fig. 4 Interpretation profile of the KC-Z90 seismic line in the Kuga depression
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Schematic illustration of sequence of brittle structures and the evolution of correspondent stress in the Kuqga depression
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