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Abstract Qiulin area of Tianfu Gas Field in Sichuan Basin contains typical tight sandstone gas
reservoirs in the Sha 2, submember. However, the depositional facies and paleoclimate evolution of this
interval remain controversial, which has limited the understanding of reservoir formation and sweet-spot
distribution. In this study, core, well-log, 3D seismic, and geochemical data were integrated to analyze
the paleoclimate, paleoenvironment, and sedimentary architecture of the Sha 2, submember. The results
show that the Sha 2, submember was deposited in a freshwater to slightly brackish shallow-lake setting
under a transitional semihumid to semiarid climate. The depositional environment was mainly oxidizing to
weakly oxidizing, and a shallow-water delta plain system was widely developed. Clear short-term humid-
arid fluctuations were also recorded. Four architectural elements were identified, including trunk
distributary channels, branch distributary channels, overbank deposits, and interdistributary bays.
Marked differences in channel scale, sinuosity, and stacking style among sand groups indicate staged
adjustments in paleohydrodynamic conditions in response to climate fluctuations. Based on frequency-
divided intelligent attribute fusion and pre-stack inversion, multiple stacking patterns of distributary-
channel and overbank sand bodies were further characterized, and their different controls on reservoir
connectivity were clarified. An evolutionary model of composite channel architecture in a shallow-water
delta plain under semihumid-semiarid climate fluctuations was finally established. These results provide a
geological basis for sweet-spot prediction and development planning of distributary-channel tight gas
reservoirs.

Key words shallow-water delta plain, palaeoclimate, multi-scale architectural characterization,
the Member 2 of Shaximiao Formation, Qiulin area, Sichuan Basin
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Fig. 1 Regional geological framework of Sichuan Basin and composite stratigraphic column
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Fig. 4 Typical core images illustrating architectural elements of the Sha—2, Submember in Qiulin area, Sichuan Basin
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