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Genetic mechanism and occurrence characteristics of uranium minerals in the
Lenghu sandstone-type uranium deposit, northern Qaidam Basin
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Abstract: Lenghu uranium deposit is a newly discovered in recent years and have industrial value sandstone-type
uranium deposit in the northern part of the Qaidam Basin. In order to study the classification, occurrence and min-
eralization of uranium minerals in this area, this paper conducted the mineralogical, electron probe, backscatter
electron imaging analysis of the altered minerals in Xiaomeigou Formation of Lower Jurassic on the basis of field in-
vestigation . These studies found that the ore types of Xiaomeigou Formation in Lenghu are mainly composed of
complex sandstone-type and carbonaceous sandstone-type, which have occurred overall epigenetic alteration. It is
found that the main uranium minerals are uranite, pitchblende and minor of lead selenite, which is closely associat-
ed with clay minerals, organic matter, and pyrite, and lie in the intergranular space of quartz, feldspar and other
altered lithic mineral grains or in cleavage joints of altered minerals occurs in fine columnar, gel-like or irregular
sawtooth shape. In late multiple fluid processes, U’ occurred reduction-precipitation-adsorption uranium minerali-
zation in the reduction environment provided by Fe**. Based on the analysis of high Y and low Y-types uranium

minerals, alteration sequence and environmental characteristics, it is inferred that uranium in uranium minerals was
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the residual of original uranium minerals, which is enriched and mineralized by multi-stage transformation of fluids

with no Y element or very low Y element.
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Simplified geological map of Tibetan Plateau (a, after Zhang Chao et al. , 2020a) and Lenghu area(b)
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Fig. 2 Profile of bore-well of uranium deposit in Lenghu area
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1—Paleogene Lulehe Formation; 2—Jurassic Xiaomeigou Formation; 3—glutenite; 4—sandstone contain mudstone and conglomerate; 5—gravelly grit;

6—coarse sandstone; 7—medium sandstone; 8—fine sandstone; 9—carbonaceous sandstone; 10—argillaceous conglomerate; 11—siltstone;

12—-carbonaceous mudstone; 13—mudstone; 14—coal seam; 15—unconformity boundary; 16—sampling position
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Fig. 3 Microphotographs under crossed nicols of ore-bearing samples of Xiaomeigou Formation in Lenghu area
a— S HURLT AR B 220, ZK028(294. 4 m) 5 b—ZHRL A B A%Hb#, ZK001(305.0 m) ; c—HRFUBEP TR, ZK028(315.1 m)
d—A BRI SRS R A, ZK001(308. 6 m) 5 Cal—J7fiffi s Qu—A3t; Pl—RHCA ; Bi—B Akl C—HJE; Py—# ik

a—coarse-grained fine-grained lithic sandstones, ZK028(294.4 m) ; b—fine-grained lithic miscellaneous sandstone, ZK001(305.0 m) ;

c¢—carbonaceous silty mudstone ,ZK028(315. 1 m) ; d—carbonaceous unequal sandy mudstone ,ZK001(308. 6 m) ; Cal—calcite; Qtz—quartz;

Pl—plagioclase ; Bt—biotite; C—carbo; Py—pyrite
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Fig. 4 Distribution map of sedimentary facies of Early Jurassic Xiaomeigou period in Lenghu area
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1—erosion source; 2—alluvial fan; 3—discernable river; 4-—discernable river delta; 5—shallow lake; 6—bore hole
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Fig. 5 BSE images of occurrence forms of uranium minerals of Lenghu deposit
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a—uraninite occurs around strawberry-shaped pyrite; b—uraninite occurs around quartz; ¢—pitchblende occurs around strawberry-shaped pyrite;

d—selenite which contain selenite; Ph—opitchblende; Cf—uranite; Py—pyrite; Qtz—quartz; PhSe—selenite
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Table 4 Major elements compositions of the uranite from typical sandstone-hosted uranium deposits in northern China
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SRR T X TR 53.68 13.63 3.93 733 278 0.17 1.95 A3
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%74 7245 12.09 0.22 0.00 252 0.09 0.17

ShIK 2 WA AU A X 1A 59.00 15.75 0.29 5.43 221 0.09 2.04 Zhang et al., 2017
P 65.72 13.92 0.26 271 237 0.09 1.1
i 6837 17.11 0.42 0.23 133 0.21 0.80
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SIRB WA AN SR 5851 18.77 1.04 535 1.77 0.52 0.62 Witk %5, 2017
FEMH 63.43 18.77 0.77 3.09 2.04 0.66 0.47
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8 IR Wi 2 b R i X (=174 6299 17.75 - 4.08 1.49 0.60 0.42 ~FNGeAE, 2016
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Fig. 6 A diagram for comparing major elements of uranite in

the north sandstone-hosted uranium deposits
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Fig. 7 Distribution map of Y,0, content in Xiaomeigou Formation in Lenghu area(a) and statistics of Y element content

from different uranium deposits in Central Asia(b, after Chen Lulu et al. , 2017)
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