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Abstract: The Sichuan Basin ranks among China’s most prolific natural gas provinces, hosting substantial
conventional, shale, and tight gas resources—each among the largest in the country. Nevertheless, the overall proved
reserve ratio remains below 20%, placing the basin in an early to middle stage of exploration and underscoring its
considerable untapped potential. Based on a systematic synthesis of more than seven decades of exploration history,
this study divides the exploration evolution into three successive phases: a structural-trap dominated phase, a
structural-lithologic dominated phase, and a concurrent conventional-unconventional play emphasis. This progression
reflects a fundamental paradigm shift in exploration philosophy—from “exploring structural highs and along long
axes’ to “targeting reef-shoal complexes and lithologic traps,” and ultimately to “integrated conventional-
unconventional exploration with source-reservoir coupling.” Through detailed case studies of five representative
plays—including the Sinian—Cambrian carbonate gas reservoir in the Deyang—Anyue paleo-uplift, the
Permian—Triassic reef-shoal gas play in the Kaijiang—Liangping trough, the Silurian Longmaxi marine shale, the
Cambrian Qiongzhusi marine shale, and the Upper Triassic Xujiahe tight sandstone in western Sichuan—this paper
extracts systematic controls on differential natural gas enrichment. The results indicate that large-scale conventional
gas accumulation is governed by the spatiotemporal coupling between intracratonic shelf deposition and paleo-uplift
development, yielding a play system characterized by “ shelf-controlled source kitchens, paleo-uplift-controlled
reservoir formation and entrapment, and multiphase charging with late-stage localization.” For shale gas, structural
integrity and preservation conditions constitute the primary constraints; we propose a binary enrichment model for the
Silurian (sedimentation-controlled source supply and preservation-controlled richness) and a differential accumulation
model for the Cambrian (in-situ plus carrier-bed enrichment). Tight sandstone gas, in turn, exhibits accumulation
features of “ source-reservoir integration, fault-fracture conduits, and near-source enrichment.” Based on the
exploration trajectory and field-case analyses, two critical implications are drawn: (1) a conceptual shift from “near-
source accumulation” to “near-source plus carrier-facilitated accumulation” is an epistemological prerequisite for
discovering new giant gas fields; and (2) the synergistic advancement of high-precision seismic imaging and ultra-
deep drilling-completion technologies provides the methodological foundation for translating geological
understanding into exploration success. Looking forward, deep to ultra-deep marine carbonates, deep to ultra-deep
shales, and deep tight sandstones remain primary targets for reserve accretion and production growth. The basin
continues to offer considerable exploration potential in underexplored areas, new play types, and poorly tested
stratigraphic intervals.

Key words: Sichuan Basin; natural gas exploration; accumulation regularity; deep to ultra-deep; shale gas;

tight sandstone gas; exploration outlook
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Fig.1 Tectonic divisions of the Sichuan Basin and distribution of oil and gas fields and well locations
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Fig. 2

Integrated map of structure, stratigraphy, and petroleum systems in the Sichuan Basin
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Table 1 Natural gas exploration stages, major discoveries, and advances in geological technologies in the Sichuan Basin
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Fig.3 Natural gas exploration history and major natural gas discoveries in the Sichuan Basin
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