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Abstract

The collision uplift and evolution of the Qinghai-Tibetan Plateau is one of the most popular research topics
in geosciences nowadays. The evolution process of the collision uplift of the Qinghai-Tibetan Plateau has formed
a unique sedimentary basin and mountain system in the Northwest of China and its neighboring region in Central
Asia. In the Mesozoic and Cenozoic sedimentary basins the world-famous sandstone-type uranium megaprovince
was formed, and the discovered uranium resources reached million tons. This paper deals with the relationship be-
tween the collision-uplift evolution of the Qinghai-Tibetan Plateau and the formation process and characteristics
of the basin-mountain system in Northwest China and the adjacent region of Central Asia, the formation response
and transformation of sedimentary basins, the structural evolution and the formation of sandstone-type uranium
deposits as well. The characteristics and models of different types of sandstone-hosted uranium deposits, uranium
metallogenic events, and spatial and temporal distribution are expounded. The collision-uplift evolution of the
Qinghai-Tibetan Plateau has an important constraint on the formation of sandstone-type uranium deposits. Due to

the Qinghai-Tibet Plateau uplift remote effect, the tectonic activity in Central Asia is relatively weak, a large scale
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of sandstone-hosted uranium mineralization happened in relatively shallow depth, and shallow sandstone type ura-

nium deposits are the focus of exploration. The orogenic belt around the Qinghai-Tibet Plateau in China is strong-

ly affected by the collision-uplift of the Qinghai-Tibetan. Both shallow and the deep-buried sandstone-type urani-

um deposits are the next exploration targets.
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Fig. 4 Geological section shows uranium mineralization location of the Yingkai uranium deposit in the Chu-Sareisu Basin,
Central Asia (modified after Zhao, 2014)
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K,st—E,": Chaerbake Formation; K,t,-st,: Yingkuduke Formation; K,¢,: Menkuduke Formation

1—Sand-fine gravel rock; 2—Inequigranular sandstone; 3—Medium sandstone; 4—Fine sandstone; 5—Clay; 6—Lamellar clay; 7—Calcareous clay;

8—Paleozoic mudstone, siltstone; 9—Interlayer oxidation zone boundary; 10—Uranium mineralization; 11—Limonitization; 12—Drillhole
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Fig. 5 Schematic diagram of metallogenic model of Kugertai uranium deposit (modified after Li et al., 2006)
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a. Pre-enrichment stage; b. Phreatic oxidation stage; c. Interlayer oxidation stage; d. Oil and gas reduction heating transformation
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a. Lithologic-geochemical profile of the deposit; b. Schematic diagram of metallogenic characteristics of the deposit;
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1—Sand; 2—Siltstone; 3—Clay; 4—Paleozoic basement rock; 5S—Emerging area of Upper Connac Formation; 6—Fracture and fracture zone;
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a. Ore-bearing master sand body development stage; b. Early diagenetic stage; c. Burial stage; d. Main mineralization stage; e. Transformation and

ore preservation stage
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Fig. 9 Uranium exudative metallogenic model of Hadatu uranium deposit (modified after Li et al., 2022)
1—Paleogene brown mud, sandstone; 2—Erlian Formation red mudstone with sandstone; 3—Red variegated sand conglomerate with mudstone in
the upper part of Saihan Formation; 4—Tenger Formation—Alshan Formation grey source rock Formation; 5—Red mudstone; 6—Red variegated
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Fig. 10 Age data of typical infiltration type uranium deposits in Central Asia (modified from Zhao, 2014)

a. Near East-West section of No. 10 orebody of Menkuduk deposit (184 layer, 176 layer); b. 1~6 k orebody in Uwanas-Kanrugan layer; c. 1y ore
body of Wuyuk layer; d. Menkuduk layer (620, 32~15 layers) near the South-North orebody forward part; e. Zalbak layer (482 layer)
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Fig. 11 Comparison between the uplift period of the Tibetan Plateau and the uranium mineralization period of the north-western basin
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