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Abstract The thick salt-bearing sequence in Paleogene Kumugeliemu Group (54-46 Ma) of the
Kuqga Depression acts as the high-quality regional caps for oil and gas accumulation. However, the original
temporal-spatial distribution, palaeogeographic environment, and sedimentary controlling factors of the
salt-bearing sequence remain unclear, which causes great difficulties for the drilling of the subsalt hydro-
carbon reservoirs. Through the outcrop measurement at the basin margin and the logging element analysis
within the basin, the correlation of sedimentary cycles between the lake-basin center and the margin was
carried out to explore the main controlling factors of the salt-bearing sequence deposition of Kumugeliemu
Group. The Kumugeliemu Group consists of three third-order cycles. The first third-order cycle [ | is char-
acterized by the lithofacies assemblage of conglomerates, sandstones, mudstones and gypsums at basin
margins, and of mudstones, gypsums, halites, carbonates at basin center, indicating an palaeogeo-
graphic-environment transformation from a terrigenous basin to a continental-margin basin. The second
third-order cycle [, is characterized by the lithofacies assemblage of conglomerates, sandstones, mud-
stones, and gypsums at basin margins and the assemblage of thick halites and minor mudstones at basin
center, corresponding to a depositional model of a terrigenous epeiric basin. The third third-order cycle
I ; has similar lithofacies assemblage at the lake-basin margin and center, characterized by thin layer gyp-
seous mudstones and mudstones, typical depositional model of terrigenous playa lakes. Combined with the
Early-Eocene global climates and sea-level changes, it is believed that the deposition of thick gypsum
rocks of I, (ca. 54-51 Ma) were related to the Early Eocene Climatic Optimum (53-51 Ma) and
global sea-level rise. The deposition of thick halite rocks in [, (ca. 51-48 Ma) was controlled by the
global dry climate and sea-level rise. The absence of thick salt-bearing sequence deposits in [ ; (ca. 48—
46 Ma) is related to the global dry climate and sea-level drops.

Key words salt-bearing sequence, salt sources, epeiric basin, sedimentary cycle, Kumugeliemu
Group, Kuqga Depression, Tarim basin
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Fig. 1 Thickness distribution map of Cenozoic gypsum-salt layer in Kuqa Depression ( modified from Huan et al., 2022)
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Fig.2 Spatial association of sedimentary facies of the Kumgeliemu Group in Kuga Depression ( modified from Hardie et al., 1978)
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