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Abstract:

The Tianshan Mountain range related to the India-Eurasia collision has been considered as an ideal laboratory to
understand the dynamic processes responsible for intracontinental mountain building. The active fold-and-thrust beltsin its
both flanks offer an exceptional opportunity to study the processes of growth folding above imbricate thrust systems and their
interaction with sedimentation and displacement, which are emphasized more and more by the worldwide neotectonic community. In
order to present a detailed and quantitative analysis of the timing, rates and process of deformationon these active fold-and-
thrust belts, depth-converted seismic reflection profiles, wells, together with detailed surface structural measurements, have
been usedto construct balanced cross-sections in the Kuga river and Jingou-Anjihai river areas, located in the southern and
northern piedmonts of Tianshan respectively. Growth strata and growth unconformitiesanalysis correlated to the available
magnetostratigraphyindicates actively deforming structuresin both areasmay have mainly developedsince the early Pliocene
(4.2~5 Ma). In Kuga river cross-section, the displacements on three thrust faults, estimatedby geometric analysis,vary from
5.7 km to 6.3 km, and to 18 km, which reveals an acceleration of deformation since the Oligocene.Based on these measurements,
we infer a long-term (23Ma) shortening rate of the Kuga thrust-and-fold belt of about 1.3 mm/a, and the short-term (4.2~5 Ma)
shortening rate of about 3.6 mm/a.In the Jingou-Anjihai river cross-section, the total displacementon thrust faults in deep
wedges near the mountain front is estimated to be about 16.9 km, in which only 6 km is transferredto the Huo"erguoshi
anticline, and has decreased to 0.22~0.28 km near the Anjihai anticline. Based on these measurements, we infer the shortening
rate of the upper and lower structural layers of about 2.6~3.1 mm/aand 3.8~4.5 mm/a, respectively, and the deep structural
wedges near the mountain front, Huo"erguoshi deep anticline and Anjihai anticline in the lower structural layer of about
3.9~4.6 mm/a, 1.2~1.4 mm/aand 0.04~0.38 mm/a, respectively.
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