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Abstract The southern Sichuan Basin represents the depocenter of the Silurian Longmaxi Forma-
tion, a regionally significant hydrocarbon source rock. The overlying Shiniulan Formation limestone has
significant advantages for near-source hydrocarbon accumulation. However, no significant breakthrough
has yet been achieved in the exploration of large-scale reservoirs in this interval. The study focuses on the
geological and sedimentary characteristics of the Shiniulan Formation. Using drilling, core, outcrop, and
3D seismic data, the palacogeomorphic framework and sedimentary evolution were reconstructed. The re-
sults show that the study area can be divided into three geomorphic units: the southern high zone, the cen-
tral depression, and the northern high zone. These geomorphic features strongly control the spatial distribu-
tion of sedimentary facies within the Shiniulan Formation. The high zones are characterized by carbonate
platform and reef deposits, which are the main targets for oil and gas reservoir prediction. The central de-
pression dominantly consists of mudstone and mixed shelf deposits. The uplifts of the Chuanzhong and
Qianzhong during the Early Silurian period shaped the palaeogeomorphy and sedimentary pattern of the
Shiniulan Formation. The continuous activity of the Chuanzhong uplift and the enhanced terrestrial input
from the Xuefeng ancient land and the falling sea-level led to the demise of the carbonate platform. These
findings offer a theoretical framework and predictive insights for future hydrocarbon exploration and deve-
lopment in the Shiniulan Formation.

Key words sedimentary evolution, palaeogeomorphy, reef, petroleum exploration, Shiniulan Forma-
tion, Sichuan Basin
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Fig.2 Seismic stratigraphic correlation profile of the Shiniulan Formation in southern Sichuan Basin
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