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Abstract: In the Sichuan Basin, the less-proved natural gas resources in the Mid-Permian strata are highly potential for exploration. In
this paper, sedimentary and reservoir characteristics of Mid-Permian natural gas in the basin were analyzed. On this basis, researches
were conducted on hydrocarbon supply, reservoir and trap types, preservation conditions, structure, and phases and patterns of hydrocar-
bon accumulation to highlight the controlling factors for the enrichment of Mid-Permian natural gas in the basin and the orientation of
future exploration operations. Research results are as follows. First, the Mid-Permian natural gas reservoirs in the Sichuan Basin are char-
acterized by multiple sources from different layers, existence of reservoirs and traps of various types, formation of different reservoirs at
different stages and other features. Second, hydrocarbon source rocks are predominantly in the Permian strata. There are also some hy-
drocarbon source rocks in the Lower Cambrian Qiongzhusi and Lower Silurian Longmaxi Fms. The gas-generation center of Mid-Permian
Fms lies in the northwestern and central-southern parts of the Sichuan Basin. With a gas-generation intensity of 26x10°-44x10* m*/km”,
it has the necessary material basis available for the formation of large- or medium-sized gas fields. Third, the Mid-Permian strata contain
dolomite and karst fractured-vuggy limestone reservoirs, with the former distributed predominantly in grain beach or around basement
faults, and the latter distributed extensively in middle and upper parts of the Maokou Fm. Fourth, the presence of high-quality hydrocar-
bon source rocks, and dolomitization and epigenetic karstification of reservoirs are controlling factors for the distribution of large- and
medium-sized gas fields. Fifth, the Indosinian paleo-uplifts are favorable zones for the accumulation of hydrocarbons, and the Himalayan
is the key period of oil and gas adjustment. In conclusion, in the Mid-Permian Qixia Fm, the favorable exploration zones are represented
by platform margin beaches mainly along the Guanyuan—Jiangyou and Dujiangyan areas in the NW Sichuan Basin, followed by platform
margins in the SW Sichuan Basin, and intraplatform beaches predominantly in the Gaoshiti-Moxi area in the central and southern Sichuan
Basin. Besides, in the Mid-Permian Maokou Fm, the favorable exploration zones are mainly the Luzhou—Neijiang area, followed by the
Shuangyushi-Nanchong, Wolonghe—Shizhu, Gaoshiti-Moxi, Dazhou—Kaijiang, Jiulongshan and other areas.

Keywords: Sichuan Basin; Mid-Permian; Qixia Fm; Maokou Fm; Dolomite; Reservoir formation; Hydrocarbon source rocks; Karst reser-
voir; Gas reservoir characteristics; Natural gas enrichment; Exploration orientation
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