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Abstract

Tight sandstone reservoirs of the Jurassic Ahe Formation are widely developed in the northern Kuga structural belt of the Tarim Basin. In
recent years, industrial discoveries have been made in the structural zones of Dibei and Tudong in the eastern part of Kuga, which
demonstrating the excellent exploration potential of this tight sandstone reservoir. In order to explore new exploration fields, the tight
sandstone reservoir characteristics and densification mechanism of the Ahe Formation in the Kubei structural belt of the Tarim Basin were
studied by means of casting thin sections, cathodoluminescence, laser confocal focusing, carbon and oxygen isotopes, fluid inclusions, and
scanning electron microscopy. The research results indicate that: The rock types of the reservoir in the Ahe Formation of the Kubei tectonic
belt are mainly lithic sandstone or feldspathic lithic sandstone, and the filling materials are mainly various clay minerals and secondary quartz;
The reservoir is very tight, with an average measured core porosity of around 3.0%; The storage space is mainly composed of micropores and
microfracture, with a small amount of intergranular dissolved pores. The reservoir has undergone a diagenetic evolution sequence of burial
compaction— dissolution of feldspar rich particles—secondary enlargement of quartz— self-generated kaolinite cementation—-calcite
cementation—I stage structural fracturing (early structural fractures)—calcite cementation —II stage structural fracturing (mid structural
fractures)—quartz cementation— late stage structural fracturing (late fractures). The weak resistance of plastic particles to compaction results in
poor preservation of intergranular pores during the compaction process of buried reservoirs. The retention of rock formation in a closed system
leads to a low degree of development of dissolution pores. The key to the ultimate formation of reservoirs in tight sandstone lies in the
compression and fracturing of the late Xishan period, and the sweet spot of fracture type is an inevitable choice for further exploration in the
area.



