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Abstract: This paper is the result of the sandstone-type uranium deposits.
[Objective] The Erlian Basin, a quintessential Mesozoic-Cenozoic basin in northern China, is renowned for its superimposed and
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enriched deposits of uranium and other energy resources. The Lu-hai uranium deposit, a recently discovered super-large deposit
within the basin, is distinguished by its shallow burial depth, extensive scale, and favorable permeability. Investigating the
geochemical characteristics of the ore can elucidate the structure and provenance of the uranium-bearing stratay. [Methods] This
study examines the petrography and trace element geochemistry of conglomeratic sandstone samples from the non-ore-bearing
member of the Upper Saihantala Formation, extracted from four boreholes in the Lu-hai deposit. [Results] The sandstone's detrital
composition in the upper member of the Saihantala Formation predominantly consists of quartz (40% to 75%) and feldspar (20%
to 30%), indicative of proximal source transportation. The rare earth elements (REEs) exhibit a light REE enrichment and heavy
REE depletion, with a slightly negative europium anomaly (3EU). The discrimination diagram of major, minor and rare earth
elements suggests that the Upper Saihantala Formation's provenance is associated with a passive continental margin tectonic
settingt. [Conclusions] Based on the regional tectonic evolution, the sandstones of the Upper Saihantala Formation in the Lu-hai

mining area are inferred to be sourced from the Bayanbaolige Uplift and Sunite Uplift's rock mass and volcanic strata.

Key words: Erlian Basin; Saihantala Formation sandstone; geochemistry; material source; tectonic setting

Highlights: This research indicates that the sandstone source of the Upper Saihantala Upper Formation in the Lu-hai area originates
from the Bayanbaolige Uplift and Sunite Uplift's rock mass and volcanic strata through the geochemical analysis. This provides
valuable insights for predicting the material source and uranium reservoir potential of the Saihantala Formation in the Lu-hai and
surrounding regions.
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Fig.1 Distribution sketch map of basement structural units in Erlian Basin (a) and

geological sketch map of central Erlian basin(b) (Revised by Yu Reng'an, 2020)
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Fig.2 Drill column of Luhai uranium deposit in Inner Mongolia
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Table 1 Major elements analytical data of Upper Saihantala Formation in the research area (%)

i Si0, AlLO, Fe0, FeO CaO MgO0 KO Na0O TiO, PO, MnO %k
Zr1/WL-60 88.80 6.11 0.19 0.120 0.26 0.11 2.54 1.28 0.150 0.022 0.005 0.57
Zr2/WL-60 89.79 5.65 0.11 0.091 0.20 0.09 2.55 1.25 0.094 0.014 0.004 0.41
Zr3/WL-60 82.97 9.89 1.50 0.150 0.38 0.49 2.59 1.3 0.470 0.027 0.013 2.60
Zr1/WL-61 89.11 5.93 0.30 0.099 0.19 0.15 2.22 1.12 0.180 0.019 0.005 0.79
Zr2/WL-61 83.63 8.82 0.68 0.120 0.43 0.30 2.64 1.39 0.280 0.022 0.008 1.67
Zr3/WL-61 81.11 8.89 1.75 0.150 0.44 0.87 2.67 141 0.310 0.120 0.017 2.73
Zr1/WL-62 82.09 9.53 0.78 0.120 0.30 0.22 3.67 2.00 0.220 0.022 0.007 1.03
Zr2/WL-62 76.54 12.74 1.15 0.096 0.53 0.27 4.18 2.70 0.300 0.026 0.008 1.44
Zr3/WL-62 80.57 10.53 0.76 0.120 0.35 0.19 3.92 2.50 0.200 0.030 0.007 0.81
WL-53-6 67.28 14.79 4.79 0.320 0.56 1.28 2.16 2.40 0.670 0.100 0.027 5.59
WL-53-7 67.56 15.86 4.20 0.250 0.51 1.41 2.13 1.89 0.740 0.085 0.024 5.31
WL-53-8 69.30 14.85 4.01 0.200 0.50 1.28 2.20 1.97 0.680 0.093 0.023 4.88
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FE 1B R % F2 W A A0 3 IR R 45 , AN [R) ok A8 IR 8 R 1Y)
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Table 2 Trace elements analytical data of Upper Saihantala Formation sandstones from the study area(wB/107°)

S y Zr Zrl Zr2, Zr3/ Zrl/

RS WZLr-léo WZLI-26/0 WL%O W|,-é1 WL—6/1 WL-61  WL-62 WZLr-zéz WZLr-3éz WI-53-6 - WI-53-7 WI-53-8
Cu 10.4 9.48 10.8 3.83 5.74 8.79 5.35 5.94 4.90 25.7 283 225
Pb 13.3 11.7 16.4 10.8 152 14.4 16.1 19.9 17.9 17.2 16.1 16.1
Zn 25.1 8.86 36.0 6.89 22.0 25.4 26.8 21.0 154 92.8 62.1 72.8
Cr 6.83 5.33 20.4 9.37 11.1 225 137 8.33 6.55 39.4 41.2 35.8
Ni 2.47 2.61 6.07 3.01 4.40 10.3 4.49 5.71 5.34 19.8 20.8 16.8
Co 1.64 1.44 4.06 1.94 2.55 5.36 2.94 5.22 3.87 11.6 13.7 9.74
Li 7.61 7.71 153 9.65 10.6 17.7 12.4 21.9 13.6 33.6 373 327
Rb 64.0 63.6 71.7 59.8 63.7 75.0 109 120 106 69.4 68.0 66.9
Cs 1.87 1.83 3.94 2.13 2.12 4.14 8.53 8.21 5.32 5.02 5.27 4.90
Sr 234 123 208 128 193 125 103 151 169 222 222 215
Ba 585 573 592 525 694 647 488 570 513 452 367 380
v 7.89 6.19 34.8 16.2 28.4 28.0 27.0 26.1 23.0 90.8 95.5 79.0
Sc 112 0.77 4.53 1.48 291 5.27 2.43 3.57 2.65 12.0 133 11.8
Nb 291 2.09 8.97 3.80 5.64 6.26 5.32 7.55 4.81 9.81 9.00 8.36
Ta 0.21 0.17 0.60 0.30 0.38 0.43 0.51 0.65 0.47 0.66 0.62 0.59
Zr 137 68.8 286 164 192 101 123 159 126 186 178 179
Hf 4.12 2.13 8.25 4.78 5.62 3.19 3.95 5.02 3.99 5.74 5.45 5.55
Be 0.54 0.49 1.02 0.57 0.82 1.07 1.70 2.21 1.33 2.04 2.13 2.00
U 0.59 0.47 1.62 0.80 111 1.91 1.37 14.7 6.77 306 511 247
Th 2.18 1.85 5.74 391 5.48 6.16 5.87 10.8 6.25 7.38 7.36 6.99
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Table 3 Rare earth elements analytical data of Upper Saihantala Formation sandstones from the study area(x107°)

s Zr2 Zr Zrl Zr2/ Zr3/ Zrl, Zr2, Zr3
TR WZLrlE/SO WL-e/so WLi/SO WL—él WL-61 WL-61 WL-éZ WL-f/sz WL-(/32 WL-53-6 WL-53-7 WL-53-8
La 13.00 12.5 17.4 15.40 19.6 22.2 18.3 33.00 18.5 25.00 24.20 21.90
Ce 26.70 27.3 335 31.70 38.6 44.4 40.3 70.70 38.00 53.00 52.00 45.90
Pr 2.86 2.85 3.87 3.47 4.40 5.31 4.48 8.19 4.49 6.84 6.830 5.95
Nd 9.26 9.39 13.8 12.50 14.9 19.1 15.6 30.40 16.80 27.40 27.40 23.20
Sm 1.83 1.92 2.68 2.57 3.09 4.17 3.13 6.12 351 6.12 6.31 5.31
Eu 0.54 0.55 0.59 0.52 0.80 0.95 0.73 1.13 0.80 1.29 1.32 1.17
Gd 1.42 1.45 2.02 1.84 2.40 3.36 2.77 4.62 2.84 4.89 4.91 4.44
Tb 0.18 0.18 0.3 0.26 0.34 0.52 0.44 0.70 0.44 0.8 0.85 0.73
Dy 0.90 0.95 1.61 1.33 1.70 2.81 2.51 3.59 2.57 4.62 4.85 4.22
Ho 0.17 0.17 0.34 0.26 0.34 0.57 0.51 0.67 0.52 0.93 0.96 0.86
Er 0.48 0.45 1.02 0.70 0.92 1.62 1.46 1.87 1.49 2.63 2.76 2.48
Tm 0.07 0.06 0.16 0.11 0.14 0.24 0.22 0.28 0.23 0.4 0.42 0.38
Yb 0.5 0.41 1.11 0.75 0.93 1.56 1.49 1.88 1.55 2.62 2.80 2.53
Lu 0.08 0.06 0.18 0.12 0.14 0.24 0.23 0.29 0.24 0.4 0.44 0.40
Y 4.18 3.93 8.61 6.46 8.08 155 13.3 17.20 13.4 24.2 25.20 22.10
>REE 58.00 58.25 78.58 71.53 88.30 107.05 92.17 163.44 91.98 136.94 136.05 119.47
LREE 54.19 5451 71.84 66.16 81.39 96.13 82.54 149.54 82.10 119.65 118.06 103.43
HREE 3.81 3.74 6.74 5.37 6.91 10.92 9.63 13.90 9.88 17.29 17.99 16.04
LREE/HREE 14.23 14.59 10.66 12.32 11.78 8.80 8.57 10.76 8.31 6.92 6.56 6.45
LaN/YbN 18.65 21.87 11.24 14.73 15.12 10.21 8.81 12.59 8.56 6.84 6.20 6.21
SEu 1.02 1.01 0.78 0.73 0.90 0.78 0.76 0.65 0.77 0.72 0.73 0.74
5Ce 1.07 1.12 1.00 1.06 1.02 1.00 1.09 1.05 1.02 0.99 0.99 0.99
ANB kL, SEu fEL A 0.65 ~ 1.02, P-4 {# 0.8, K4y 4 ik
»
FE S R TR O S AR Rk 2 Wie
5 TR #Y) (97, 2004) 41 BRERAHEE

] H Sun McDonough (1989) 42 i i) C1 ER A7 [
A F AT £ AR (& 3b) , 7 e 43 i
ARV A, R E A TR AR
s LR E A, EM LR T, Hih 2P A AR
—E, UL TR A B EE AR

WA ALO W BT B S KA =8 K L)
SRR BY A WA ¢ (Ahmad 1,2013) , b w(ALO,)
4k T 5.93% ~ 15.86%, V-3 10.3%. M w(SiO,)-
W(ALO)XT LI (1 4a) 7T LAF )« Bb 5 4y 2R
A KA AHCA L SI0,.ALO, & B iy 1R 56
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Formation sandstones in the study area
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