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discovered in the Hailar Basin. In order to preliminarily identify the types, occurrence characteristics, and miner-
alization significance of uranium minerals in the study area, this paper conducts a systematic study of the ore-
bearing sandstone in the target layer by using polarized light microscopy combined with electron probe analysis
on the basis of a field investigation. The results show that uranium mineralization in the study area occurs at the
front edge of the braided river delta of the Yimin Formation. The rock type of the ore-bearing target layer is
mainly medium-fine-grained feldspathic litharenite, with the overall development post-generation alteration.
Uranium minerals are mainly coffinite, followed by uranium-titanium oxide. Coffinite is mainly distributed in
colloidal or stellate forms in or around pyrite, and a few are filled in the edges of debris particles or dissolution
pits in irregular granular form. Uranium-titanium oxides are mostly distributed in irregular granular forms in the
biotite cleavage cracks. The coffinite and uranium-titanium oxide, as the first discovered independent uranium
minerals in the study area, fill the gap left by the absence of uranium minerals in the Hailar Basin. In terms of
uranium mineralization conditions, the Permian granite and intermediate-acidic volcanic rocks in the west of the
study area provide sufficient uranium sources for the sandstone-type uranium mineralization in the area. Under
the action of reducing media such as oil and gas, organic carbon, and sulfides in the area, U*" in the ore-forming
fluid is reduced to U*" and precipitated into mineralization in the form of coffinite and uranium-titanium oxide.

Keywords: sandstone-type uranium deposit; coffinite; U-Ti oxide; Yimin Formation; Kelulun Depression
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Fig. 2 Early Cretaceous lithologic facies map of Kelulun Depression
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Tab. 1 Statistical table of skeleton mineral composition of the Yimin Formation sandstone (%)
FE i % 4% (mm) Qm Qp Q F L Lt
21HLO01 0.14~0.22 35 13 48 19 33 46
21HL002 0.12~0.40 45 5 50 15 35 40
21HL003 0.10~0.40 35 7 42 20 38 45
21HLO004 0.14~0.45 33 9 42 23 35 44
21HLO005 0.15~0.51 40 5 45 25 30 35
21HLO006 0.16~0.32 37 8 45 20 25 33
21HL007 0.15~0.37 39 11 50 20 30 31
21HL008 0.13~0.25 30 5 35 15 50 55
21HL009 0.20~0.50 31 8 39 25 36 44
21HLO10 0.25~0.43 40 10 50 25 20 30
21HLO11 0.05~0.20 26 12 38 14 48 60
21HLO12 0.15~0.49 35 5 40 25 35 40
21HLO13 0.17~0.30 29 11 40 17 43 54
21HLO14 0.10~0.30 30 16 46 15 39 55
21HLO15 0.15~0.50 20 5 35 15 50 55
21HLO16 0.25~0.45 33 5 38 20 32 37
21HLO17 0.35~0.49 35 10 45 10 35 45
21HLO18 0.45~0.48 40 12 52 15 38 50
21HLO19 0.25~0.50 35 20 55 13 32 52
21HL020 0.10~0.45 40 10 50 12 38 48
21HLO021 0.20~0.44 45 10 55 20 25 35

H: Qm. RAYE; Qp. BMAdE; Q. fi%E; FKA; LA L(L+Qp). Ma/E .
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Fig. 4 Classification diagram of Yimin Formation sandstone
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Fig. 5 Microscopic characteristics of target sandstone composition in Kelulun Depression
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Tab.2 EPMA analysis of Uranium minerals in the Yimin Formation, Kelulun Depression (%)

s Sio, AlLO, CaO TiO, 710, Y,0, o, P,0; FeO Total Byl
HL-1 12.28 0.08 1.71 0.12 0.02 1.33 65.91 1.14 3.04 85.63

HL-2 8.85 0.00 424 0.32 0.03 1.07 63.89 5.08 2.18 85.66

HL-3 14.06 0.07 1.69 0.14 0.03 1.59 65.80 1.47 0.33 85.18

HL-4 13.18 0.03 1.82 0.13 0.00 1.87 68.26 242 1.99 89.70

HL-5 12.12 0.01 425 1.88 0.02 0.02 62.96 1.58 2.78 85.62

HL-6 11.89 0.99 3.21 0.38 0.11 227 63.78 4.15 1.47 88.25

HL-7 11.72 0.31 4.04 0.22 0.06 2.02 60.03 3.82 3.23 85.45

HL-8 10.89 0.56 3.81 0.35 0.00 2.85 62.84 6.85 3.07 91.22 A
HL-9 9.98 0.22 3.56 0.37 0.00 2.94 63.38 571 2.83 88.99

HL10 14.48 0.17 1.10 0.36 0.03 1.91 59.49 5.22 2.19 84.95

HLI11 11.50 0.19 2.43 0.34 0.18 1.11 65.12 3.81 1.77 86.45

HL12 10.85 0.15 242 0.33 0.17 1.07 65.31 3.45 2.07 85.82

HLI13 13.31 0.21 1.76 0.42 0.44 1.32 59.91 431 3.69 85.37

HL14 13.29 0.33 225 2.04 2.54 0.03 69.69 137 0.49 92.03

HLI15 15.41 0.46 222 2.19 2.56 0.02 61.99 0.77 0.42 86.04

HL16 430 2.60 1.12 51.56 0.44 0.07 24.43 0.02 3.01 87.55

HL17 11.42 5.03 1.39 4355 0.41 0.00 2322 0.04 1.68 86.74

HL18 8.69 3.40 1.30 4332 0.68 0.04 26.87 0.04 1.41 85.75

HL19 7.18 5.24 0.72 4455 0.68 0.00 26.94 0.00 1.07 86.38

HL20 2.15 1.88 2.16 55.20 0.72 0.00 2431 0.05 1.70 88.17 MR
HL21 5.05 231 0.73 51.97 0.34 0.00 27.59 0.01 1.14 89.14

HL22 4.89 2.67 1.09 43.93 0.57 0.03 29.40 0.07 2.10 84.75

HL23 8.18 0.16 1.05 49.85 0.02 2.09 22.56 1.68 0.21 85.80

8, B A S R B A G

(2) 4t A 22 5L SRR G 40 KCIR 2 A 7 7 i A 0
PR AT R bRl 2 SRR D M BT A (8] 6d~
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B, 2020) o
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Ti"45 B 1, X0 B 77 2B 2 B R R TR At
Py ik RS 4, 2007; 5 3ESF, 2016) . Si g A iy
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Fig. 6 Backscattering image of uranium minerals in Kelulun Depression
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Fig. 7 EPMA element surface scanning image of uranium minerals and symbiotic minerals in Kelulun Depression
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Fig. 8 Schematic diagram of sandstone type uranium mineralization process in Kelulun depression
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