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Abstract The Permian Lucaogou Formation within the Jimsar sag represents a significant target for
whole petroleum system exploration in the Junggar Basin. Significant achievements have been made in the
exploration of tight oil within the central region of the lake basin. Nevertheless, the distribution patterns
and primary controlling factors of sedimentary facies in the northern slope of the Jimsar sag remain
inadequately understood. This study systematically examines the sedimentary system of the Member 1 of the
Lucaogou Formation (P,/,) through an integrated analysis of core samples, thin sections, well log data,
and geochemical information. The findings indicate that P,l, is characterized by fan delta to saline
lacustrine deposits, comprising terrigenous clastic rocks, carbonate rocks, and mixed carbonate-sili-
ciclastic rocks. Three subfacies have been identified: fan delta front, clastic shallow lacustrine, and
mixed shallow lacustrine, which can be further subdivided into seven distinct microfacies, including
underwater distributary channels, beach bars, and ( dolomitic/ carbonate/ algal) flats. Vertically, the
succession reveals an evolutionary sequence transitioning from terrigenous clastic rocks to limestone,
followed by dolostone, within a transgressive systems tract. The facies distribution demonstrates a north-to-
south transition from fan delta to clastic shallow lake, and subsequently to mixed shallow lake, with the
mixed shallow lake expanding in response to rising lake levels. The sedimentation processes of P,l, in the
northern slope were predominantly influenced by factors such as provenance, palaeogeomorphology,
palaeosalinity, and oxidizing shallow-water conditions associated with an arid-hot climate. A * clastic-

chemical-microbial” sedimentary model has been established, thereby providing a foundational framework

for further research on the whole petroleum system in the northern slope region.

Key words Junggar Basin, Jimsar sag, Permian, Lucaogou Formation, saline lacustrine, sedi-

mentary facies
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Fig. 1  Simplified tectonic location (a) (including contours of top structure) and strata column of the Permian Lucaogou

Formation (b) in northern slope of Jimsar sag ( modified from Chen et al., 2025)
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Table 1 Result of X-ray diffraction (XRD) analysis of the Member 1 of Lucaogou Formation in northern slope of Jimsar sag
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Fig. 2 Typical microphotos of petrography of the Lucaogou Formation in northern slope of Jimsar sag
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Fig. 3 Macrophotos of typical petrography and sedimentary structures of the Lucaogou Formation in northern slope of Jimsar sag
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Table 2 Classification of sedimentary facies of the Lucaogou Formation in northern slope of Jimsar sag
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Fig. 4 Lithological succession and response of well-logging curve of various sedimentary microfacies

in the Lucaogou Formation in northern slope of Jimsar sag
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Fig. 8 Sedimentary model of the Member 1 of Lucaogou Formation in northern slope of Jimsar sag
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