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Fig.1  Tectonic units and stratigraphic column in the Tiaohu-Malang Sags, Santanghu Basin
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Fig.2  Structural evolution maps with cross sections in Santanghu Basin
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Fig.3 Sedimentary characteristics of the braided-river delta plain in the Santanghu Basin
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Fig4 Sedimentary characteristics of distributary channels in the braided-river delta front, Santanghu Basin
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Fig.5 Sedimentary characteristics of mouth bars in the delta front and prodelta of the braided river delta in Santanghu Basin
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Depositional Evolution and Provenance Analysis of the Santanghu
Basin, Xinjiang: An example from the Early to Middle Jurassic Tiaohu-
Malang Sags
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Abstract: [Objective | The Santanghu Basin is an important oil and gas exploration area in northern Xinjiang. A
thorough understanding of sedimentary facies, sandbody distribution, and associated provenance system within the
basin is crucial for guiding the oil and gas exploration and development in the study area.[ Methods] Using core and
well logging data, the distribution characteristics and depositional evolution were studied for the Lower to Middle
Jurassic Tiaohu-Malang Sags in the Santanghu Basin. Additionally, heavy minerals and detrital U-Pb dating were
combined to analyze the provenance for key stratigraphic intervals. [ Results ] During the Lower to Middle Jurassic,
the Tiaohu-Malang Sags were in braided-river deltaic depositional environments. During the depositional period of the
Badaowan Formation, the braided-river deltaic system in the north was more developed and extended far to the south,
whereas the southern system had a limited distribution. The Sangonghe Formation was dominated by braided-river
delta front and prodelta-shallow lake deposits as the lacustrine basin expanded. As the depocenter migrated southward
during the early Xishanyao, a large number of braided-river distributary channels and delta-front sandbodies
developed in the north, intersecting with the lower braided-river delta plain and delta front of the southern system.
Sediments originated from a mix of short-distance and long-distance source areas. The short-distance sources were the
thrust-nappe belts in the northern and southern margins of the basin, whereas the long-distance source likely came
from the Edelunjin Mountains, transported into the northeastern part of the Tiaohu Sag and the northern part of the
Malang Sag through low paleotopographic areas.[ Conclusions ] Analysis of the sedimentary system and the ‘source-
to-sink’ system reveals the distribution of sedimentary facies and sandbodies in the Middle Jurassic Tiaohu-Malang
Sags. This provides a geological basis for oil and gas exploration in the Santanghu Basin.

Key words: Santanghu Basin; Tiaohu Sag; Malang Sag; braided river delta; provenance analysis



