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serves as a realistic exploration target, but controversies remain regarding its basin-forming mechanism.
This study integrates drilling, seismic, and core analytical data to establish a seismic-geological frame-
work of the Junggar Basin. We analyzed the Carboniferous geological structure and its temporal evolution
characteristics, and further constrained the regional tectonic setting and geodynamic history by integrating
zircon U-Pb geochronology and whole-rock geochemistry of coeval magmatic rocks across the Junggar
region. Based on these integrated analyses, we propose a revised geodynamic model for Carboniferous
basin formation. The results indicate; (1) The Lower Carboniferous Songkaersu Formation ( subunits)
and the overlying Upper Carboniferous Bashan Formation constitute a near-continuous, tectonically
coherent sedimentary succession without major angular or disconformable interfaces, and thus define a
well-preserved tectonostratigraphic unit. (2) The Junggar Basin underwent a Carboniferous tectonic cycle
from extension to compression. Two periods of normal fault activities occurred in the Early and Late
Carboniferous and controlled the rifting of the Central Depression and the Luliang uplift, and the develop-
ment of the Dishuiquan, Mosuowan, and Fudong rift basins. It can be infered that the Carboniferous
Junggar Basin, as a back-arc rift system, was developed in response to lithospheric extension behind the
Wulungu magmatic arc, driven by rollback of the Irtysh oceanic slab. The results are conducive to a
further understanding of the orogenic process of the accretion in the northern border region and the deve-

lopment conditions of the Carboniferous source and reservoir in the Junggar Basin, thereby providing a

scientifical basis for the evaluation of favorable deep exploration zones in the Junggar Basin.
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Fig. 1 Tectonic location (a), regional geological overview (b) and the Carboniferous stratigraphic column (c¢) of Junggar Basin
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Fig.2 S-N striking seismic profile and geological architecture feature in Junggar Basin (the profile location shown in Fig. 1-b)
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Fig. 7 Distribution features of the Carboniferous

magmatic rocks and rift basins in Junggar Basin and its

adjacent area ( data from Li, 2016)
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