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Abstract: In the past few years, a number of high-productivity gas wells were drilled in the Mid-Permian Maokou Fm in the northwestern
and central parts of the Sichuan Basin. This set of strata appears to have bright prospects in natural gas exploration. To determine if it has
necessary geological conditions for the massive accumulation of natural gas, we conducted a study in three aspects, i.e. conditions of hy-
drocarbon source rocks, distribution of grain beaches, and distribution and origin of weathered crust karst reservoirs. The following find-
ings were obtained. First, the Maokou Fm gentle-slope grain beaches are distributed extensively in the areas to the west of Guangyuan—
Guang'an—Chongqing, laying a reliable geological foundation for the formation of reservoirs. Second, the global sea-level fall led to the
formation of regional erosion surfaces, which eventually promoted the formation of massive karst reservoirs. Third, three major sets of
hydrocarbon source rocks (Lower Silurian Longmaxi Fm, Mao-1-Mao-2°, and Upper Permian Longtan Fm) and the weathered crust karst
reservoir of Maokou Fm formed a "sandwich-type" source—reservoir assemblage, which is the key to the massive accumulation of natural
gas. On this basis, the gas enrichment conditions in the Maokou Fm were analyzed, and favorable exploration orientation and targets were
proposed. In conclusion, the Maokou Fm in the basin has necessary geological conditions for the massive accumulation of natural gas.
Besides,the erosion palacogeomorphology and later strike-slip faults reworked and controlled the distribution of large fractures and cav-
ities in the study area, and the combination of grain beaches, weathered crust karsts, and strike-slip faults controlled the favorable zones
for the enrichment and high-productivity of natural gas. Moreover, the Gaoshiti-Moxi area in the central Sichuan Basin, where strike-slip
faults are developed and there are favorable gas accumulation conditions in the Maokou Fm, is an ideal option for scale natural gas explo-
ration.

Keywords: Sichuan Basin; Mid-Permian; Maokou Fm; Massive accumulation of natural gas; Geologic conditions, Grain beach; Weath-
ered crust karsts; Source-reservoir assemblage; Exploration zone
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