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Abstract The Late Jurassic climate in Central Asia was arid. The existence of the eolian deposits of
the Junggar Basin in the southern Central Asia is contentious. In order for a better understanding of these
eolian deposits, here we conducted detailed sedimentary investigations on the Upper Jurassic strata of the
southern Junggar Basin. The eolian deposits of the Kalazha Formation underlie the Jurassic-Cretaceous un-
conformity. The sedimentary records extend ~ 100 km from east to west. The thickest eolian deposits are
~250 m in thickness. The Jiangong mine section exhibits approximately 10-meter-thick eolian deposits and
several stages of gravely braided river deposits. The eolian sands show high compositional and textural ma-
turity and are mainly composed of saltation grains. The eolian dune deposits show large-scale, high-angle
cross-bedding and inverse-grading. The eolian sheet deposits develop low-angle oblique and parallel lami-
nations with good lateral continuity. The river sands and coeval eolian sands have similar grain-size distri-
bution and sediment sources. The paleo-wind direction is orthogonal to the river flow direction. These sug-
gest that the eolian sands were sourced from river sands and the river sands were partly from the eolian
dune field. The eolian-fluvial system was controlled by the Late Jurassic aridification and tectonic activities
of the Tianshan orogen. The aridity caused the decrease of sediment supply and the rise of the base level,
which caused the expansion of the eolian deposits. The tectonic reactivation of the Tianshan led to dropping
of the base level, the formation of Kalazha alluvial conglomerates. The Jurassic to the Early Cretaceous
sedimentary environments of the southern Junggar Basin witnessed two important changes: the marshy flu-
vial-lacustrine sedimentary system changed to eolian-alluvial system, and subsequently evolved to lacu-
strine-delta system. These climatic changes may be related to the Jurassic true polar wander and block of
the moisture by the paleo-Tianshan.

Key words Kalazha conglomerate, Jurassic-Cretaceous unconformity, basin margin sedimentation,
arid environment, unmanned aerial vehicle modeling, Junggar Basin
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Fig. 1 Late Jurassic palacogeographic map of Asia (a; Scotese, 2016), stratigraphic distribution (b), and comprehensive

stratigraphic column (c¢; Guan et al., 2024) of the Upper Jurassic and Lower Cretaceous in southern margin of Junggar Basin
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Fig. 2 Sedimentary correlation of the Upper Jurassic and Lower Cretaceous in southern margin of Junggar Basin
(modified from Guan et al., 2024)
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Table 1 Sedimentary facies of the Upper Jurassic to Lower Cretaceous of southern margin of Junggar Basin
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Table 2 Primary lithofacies association and interpretation of sedimentary facies of the Upper Jurassic to
Lower Cretaceous of southern margin of Junggar Basin
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Fig. 3 Typical eolian deposits of the Upper Jurassic Kalazha Formation in southern margin of Junggar Basin
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in Jiangong mine section of southern margin of Junggar Basin
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Fig. 5 Meandering river and eolian deposits of the Upper Jurassic Kalazha Formation

in Jiangong mine section of southern margin of Junggar Basin
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Fig. 6 Microphotographs of the Upper Jurassic and Lower Cretaceous sandstones in southern margin of Junggar Basin
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