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Development characteristics and evolution mechanism of the uplifted segment of
the No. 5 strike-slip fault zone in Shunbei area, Tarim Basin
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Exploration and Development , Northwest Oilfield Company , SINOPEC, Urumqi, Xinjiang 830011, China)

Abstract: The No. 5 fault zone in Shunbei area, a main strike-slip fault zone running through two paleo-uplifts and
being devided into north, middle, south and uplifted segments, has always been the focus of research on the formation
and evolution of the strike-slip fault system in Shunbei area and its surroundings. In this study, the latest high-precision
3D seismic data newly acquired and processed are applied to carry out the fine analysis of the uplifted segment of the No.
5 fault zone in Shunbei area, determining its geometric and kinematic characteristics and revealing its formation and
evolution process. According to the change of strike angle and segmented deformation pattern, the uplifted segment of
the study area can be divided into three sections: the north translational section (NE16°) (uplifted segement I ), the
middle pull-apart section (NE19° ) (uplifted segment II ) , and the south compressional-uplifted section (NE25° )
(uplifted segment Il ). The uplifted segment in the study area develops a layered deformation pattern composed of high
and steep strike-slip faults and multiple suites of en echelon normal faults from bottom to top, while undergoing multi-
stage strike-slip activities during the Middle Caledonian, Late Caledonian, Middle-to-Late Hercynian and Indosinian-
Early Himalayan periods. In the study area, the strike-slip activities feature “strong in the segments Il and I , weak in
the segment I 7. Under the influence of stress transmission from south to north, the south and uplifted segments present

sinistral strike-slip from south to north with No. 1 fault zone in Tazhong area as the boundary at the initial stage of
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development, while the north and middle segments present dextral strike-slip from north to south, with the maximum

principal stress deflecting from NW to NE. After the Late Caledonian period, the No. 5 fault zone in Shunbei area

presented sinistral strike-slip as a whole, while during the Indosinian-Early Himalayan periods, the uplifted segment

reversed to dextral strike-slip, with the maximum principal stress reversing from NW to NE.

Key words: deformation pattern, strike-slip fault zone, tectonic evolution, Tazhong uplift, Shunbei area, Tarim Basin
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Fig. 1

Distribution of major faults in and stratigraphic framework of the Lower Paleozoic in the Tazhong area and the surroundings , Tarim Basin
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Fig. 2 Multi-layer potential coherence and fault interpretation of the uplifted segment of No. 5 fault zone in Shunbei area, Tarim Basin

(see Fig. 1 for the 3D seismic acreage )
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Fig. 4 Typical profiles and vertical throws of shallow en echelon normal fault zones for the uplifted segment of the No. 5 fault zone in

Shunbei area (see Fig. 5 for the profile location )
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