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Genesis and logging evaluation of deep to ultra-deep high-quality clastic reservoirs:

a case study of the Cretaceous Bashijiqike Formation in Kuqa depression
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Abstract: Currently, deep to ultra-deep reservoirs are the key areas of oil-gas exploration, and searching for large-scale high-quality res-
ervoirs is the key to achieving breakthroughs in deep to ultra-deep oil-gas exploration. Tectonism, sedimentary facies and diagenetic faci-
es play an important role in the formation and development of high-quality clastic reservoirs. Among them, sedimentary facies provide
the basis for the formation of high-quality reservoirs, diagenetic facies are the key to the development of high-quality reservoirs, and tec-
tonism can improve the quality of reservoirs by exerting effects on fracture development and crustal stress field. Taking reservoirs of the
Cretaceous Bashijigike Formation in Kuqa depression as an example, the paper analyzes the basic characteristics of deep to ultra-deep
clastic reservoirs, and reveals the controlling factors for the quality of deep to ultra-deep reservoirs from the perspective of “three-ele-
ment reservoir control” involving sedimentary microfacies, diagenetic facies and tectonics (fracture and crustal stress). The sedimentary
background and diagenetic facies control the formation and development of matrix pores in deep to ultra-deep reservoirs. Fractures can
improve the permeability and productivity of reservoirs. The current differential distribution of crustal stress under different tectonic
styles controls the preservation of matrix pores and the effectiveness of fractures. Based on the “three-element reservoir control” mecha-
nism, the integrative modulus of diagenesis, and reservoir properties, the deep to ultra-deep reservoirs in Kuga depression are divided
into four categories. Among them, high-quality reservoirs are mainly formed in high-energy hydrodynamic environments and low stress
field backgrounds, and have undergone weak to medium compaction and weak cementation. Reservoir properties can be improved jointly
by dissolution and fracture development. The logging evaluation methods of sedimentary microfacies. diagenetic facies, fracture develop-

ment and crustal stress field were established based on conventional logging data and imaging logging data, respectively, thus realizing
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the logging prediction of the Cretaceous deep to ultra-deep high-quality sandstone reservoirs in Kuqa depression. These research methods

and understandings can provide theoretical guidance and technical support for conducting comprehensive evaluation of deep to ultra-deep

reservoirs and predicting favorable zones.
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Fig.1 Geological profile of Kelasu structural belt in Kuqa depression
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Fig.2 Characteristics and geological characterization method of deep to ultra-deep sandstone reservoirs in Kuqa depression
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Fig.3 Fracture characteristics of the Cretaceous Bashijiqike Formation in Kuqa depression
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Fig.4 Three factors controlling the Bashijiqike Formation reservoir quality by integrating depositional microfacies,

diagenetic facies and fracture
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Fig.5 In-situ stress distribution within various structure patterns and gas reservoir profile of Well Bozi901
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Fig.6 Three components of in-situ stress and their coupling relationship with high quality reservoirs in Well Bozi901 in Kuga depression
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Fig.7 Well logging interpretation of depositional microfacies and diagenetic facies of the Creataeous in Kuqa depression
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Fig.8 Relationship between the porosity and in-situ stress magnitude

of the Cretaceous reservoirs in Kuqa depression
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Fig.9 Relationship between the in-situ stress and fracture parameters of Cretaceous in Kuqa depression
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Table 1 Reservoir type division of Bashijiqike Formation based on the controlling factors analysis and the characterization parameters
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Fig. 10 Well logging interpretation of high quality reservoir of Well KS8 based on the “three factors control reservoir quality”

method using the depositional microfacies, diagenetic facies, fracture and in-situ stress
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