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Abstract A significant breakthrough in the exploration of Jurassic sandstone oil and gas was
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achieved in well Fusha 8, located in the piedmont area of the southwestern Tarim Basin. However, the
overall exploration level of the Jurassic remains low. The characteristics of the provenance and the
sedimentary systems within the basin are still unclear, which hinders the process of exploration. This paper
uses logging data, core samples, and seismic data to clarify the types and distribution of sedimentary
facies through a systematic analysis of the Jurassic provenance characteristics in the Fusha fault depression.
It is concluded that there are two major provenance systems in the Jurassic strata of the Fusha fault
depression: the western Kunlun Mountains in the south exhibit a strong provenance supply capacity, while
the northern slope area displays a weaker provenance. The provenance areas are mainly composed of
Proterozoic metamorphic rocks, Paleozoic magmatic rocks and Permian sedimentary rocks. The Jurassic
basin underwent a complete rifting cycle, which can be categorized into three evolution stages: the initial
rifting stage, the intense rifting stage, and the rifting-depression transition stage. In the study area, three
sedimentary facies were identified ; fan delta, braided river delta and lacustrine facies. The southern steep
slope zone mainly develops an alluvial fan-fan delta-lacustrine sedimentary system, while the northern
gentle slope zone is mainly characterized by a braided river delta-lacustrine sedimentary system. The
distribution of the Jurassic sedimentary system in the Fusha fault depression, located in the piedmont area
of the southwestern Tarim Basin, exhibits vertical inheritance development, and is influenced by factors
such as palaeogeomorphology, provenance supply, and basin rifting activities. Based on this research, it
is proposed that the braided river delta sandbodies controlled by the southern tectonic transition zone during
the sedimentary period of the Shalitashi Formation ( initial rifting stage) represent favorable exploration
targets within the region.

Key words provenance analysis, sedimentary facies, Fusha fault depression, Jurassic, Tarim
Basin
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Fig. 1 Regional geological outline and stratigraphic development characteristics of the Fusha fault depression in the piedmont area of

southwestern Tarim Basin ( modified from Chen et al., 2018; Wang et al., 2023)
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Fig. 2 Jurassic palaeocurrents and near north-south trending seismic section in Well Fusha 8, Fusha fault depression, piedmont

area of southwestern Tarim Basin
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Fig. 3 Plane distribution map of the Jurassic rock debris and heavy minerals assemblage in Fusha fault depression,

piedmont area of southwestern Tarim Basin
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Fig. 4 Types of the Jurassic rock debris from Fusha fault depression in piedmont area of southwestern Tarim Basin
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Fig.5 Characteristics of the Jurassic quartz cathodoluminescence from Fusha fault depression in piedmont area of southwestern Tarim Basin
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Fig. 7 Typical photos of the Jurassic cores and thin sections of Fusha fault depression in piedmont area of southwestern Tarim Basin
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