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Reservoir-controlling effects of tectonic dynamics and ultra-deep reservoirs in
Tianshan intracontinental thrust belt
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Abstract: The control of tectonic dynamics on reservoirs is one of the most critical factors for the development of intracontinental thrust
belts. In order to clarify the impact of tectonic thrust nappe activity on the diagenetic response characteristics of ultra-deep sandstone res-
ervoirs in intracontinental foreland thrust belt during the Himalayan period, a study was performed on rock responses to tectonic dynam-
ics and the genetic model of large-scale reservoirs based on extensive experimental analysis and multi-scale diagenetic physical modeling.
The results show that the thrust nappe tectonic activity of Tianshan thrust belt was strong during the Himalayan period, and gradually
weakening from the basin margin to the interior basin. Under the action of tectonic compression, there are three main responses of sand-
stone. intensification of reservoir matrix densification due to compaction and porosity reduction, intensification of reservoir heterogeneity
due to fracturing and permeability increase, and increased effectiveness of fluid-rock interactions due to abnormal pressurization. The
modeling of large-scale tectonic nappe and compression effects shows the following characteristics. The rock stress and strain concentra-
tion areas of gypsum/salt-bearing strata under tectonic nappe activity are mainly located in the pre-salt imbricated thrust belt, and the
rock stress is significantly weakened towards the thrust propagation belt. The rock stress and strain concentration areas of coal-bearing
strata under tectonic nappe activity are mainly located in the ultra-thick sandstone of the imbricated belt, and the strain is obviously
weakened towards the nappe propagation belt. In particular, the rock stress and strain in the interbeds of coal seam and sand-mudstone
are weak, but the fold structure is well developed. Under high temperature and pressure, the dissolution of organic acids along the frac-
ture network is enhanced, and the connectivity of fractures, pores, and throats is significantly enhanced. The ultra-deep strata of Tians-
han thrust belt mainly develop large-scale reservoirs with two genetic models. Within the depth of 10 kilometers, the porosity of frac-
ture-pore type reservoirs in strong tectonic compression areas can reach 5% to 8% , and the porosity of pore type reservoirs in weak tec-
tonic compression areas can reach 7% to 12%. The favorable exploration area is 3. 76 X 10*km? , which proves that this thrust belt is a
favorable field worth paying attention to in recent efficient exploration of ultra-deep reservoirs.
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Fig.1 Mesozoic-Cenozoic geological characteristics of Tianshan thrust belt
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Fig.2 Distribution of maximum effective tectonic paleostress of Cretaceous Bashijiqgike Formation in Kuqa depression
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Fig.5 Present pressure coefficient distribution of Jurassic Ahe Formation reservoir in Kuqa depression
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Fig.11 Genesis model of ultra-deep reservoirs in Kuqa thrust belt
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