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Abstract: Erlian Basin 1s one of the most important uranium ore producers in China, in which a series of sandstone-type uranium
deposits have been continuously discovered including the Nuheting giant uranium deposit and Saihangaobi medium-sized deposit. A
number of Paleozoic to Mesozoic granite intrusions emplaced in the northern and southern margin of Sathangaobi-Sunitezuoqi area,

which provided abundant uranium source. In addition, NE-trending Bayanwula and Saihangaobi paleo-channel sand body in this
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region provided favorable tectonic conditions for the formation and preservation of uranium orebodies. At present, geophysical
exploration (electric, seismic, gravity, aeromagnetic) and drilling are the main exploration methods for sandstone-type uranium
deposits in this area, while conventional geochemical exploration is seldom carried out in this area, or the effect is not satisfied.
Given the development of deep penetrating geochemistry theory, fine-grained soil prospecting method has raised attention in the
exploration practice of uranium deposit in sedimentary basins of northern China. To meet the needs of large-scale prospecting, the
regional 1: 250 000 geochemical scanning is carried out in the Sihangaobi-Sunitezuoqi area of middle Erlian basin based on fine-
grained soil prospecting method in this study. A total of 2 821 samples were collected and analyzed, the results show that Hg, As,
Mo, F, Zr, Sr, Sb, Li, Th and U not only have relatively high enrichment coefficients, but also show relatively high variable
coefficients. These elements could be divided into two groups including Zr-Th-U-Mo and As-Sb-F-Li-Sr-Hg, and U-Mo are
selected as mineralized indicators of uranium deposit based on the element correlation analysis and R-type clustering analysis. The
high abundance of U ad Mo is closely associated with widely -distributed granitic plutons and paleo-channel sand body. Three
favorable prospecting places are delineated based on the U-Mo comprehensive abnormal development area. The No. I and No. II
favorable prospecting places are located in the depression of Erlian basin, and the uranium anomalies in this place are caused by the
distribution of paleo-channel sand body, indicating that No. I and No. IT have great potentials to explore sandstone-type uranium
deposit.

Key words: sandstone-type uranium deposit; Erlian basin; geochemistry; fine-grained soil.
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Fig.1 Schematic map of the Erlian basin, showing the location of studying area
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Fig. 2 Geology of the studying area
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Fig. 3 The distribution of U and Mo content in different grain-size soil
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Fig. 4 Line chart of element enrichment coefficient and variation coefficient
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Table 1 Elements determined and analytical methods used.
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Table 2 Statistical parameters of regional 1:250 000 geochemical survey in the studying area of Erlian basin
JLE As Ba Cd Co Cr Cu F Hg La Li Mo
KAl 183 1638 0.43 39 154 64 4000 1406 116 179 8.52
/M 1.89 292 0.03 2.96 19 5.11 177 4.03 18.0 13.5 0.34
LREIVE 9.61 616 0.11 9.78 63 21 442 23 40.1 28.1 0.82
SEH 10.3 615 0.11 9.97 62 21 476 24 40.8 29.3 0.85
bR 2% 5.16 69 0.03 1.99 10.9 4.61 178 27.3 7.44 8.43 0.33
EC 4.30 577 0.09 9.1 42 15 471 13 36 21 0.62
[CE 314 2.39 1.07 1.30 1.10 1.49 1.41 1.01 1.84 1.13 1.40 1.37
S RAL 0.50 0.11 0.28 0.20 0.17 0.22 0.37 1.14 0.18 0.29 0.39
JLHE Nb Ni Pb Sb Sr Th U \% Zn Zr Sio,
R AH 42.9 82.5 70.8 6.09 1416 49.0 14.6 189 386 2580  75.2
e /ME 6.14 6.69 14.0 0.20 148 4.14 0.93 28.7 23.6 154 323
LREDA 14.9 22.5 21.1 0.75 219 13.2 2.39 84.1 63.0 556 63.3
Rl 15.1 22.7 21.3 0.77 237 13.8 2.44 83.5 63.3 587 625
i ifl 2 2.46 4.70 2.49 0.24 76.0 3.62 0.60 12.0 13.8 210 4.23
EC 14 22 18 0.33 232 10 2.2 63 63 179 61.7
wHERE 1.08 1.03 1.18 2.33 1.02 1.38 1.11 1.33 1.00 3.28 1.01
R S R 0.16 0.21 0.12 0.31 0.32 0.26 0.25 0.14 0.22 0.36 0.07
JLZ ALO, Fe,O, FeO K,O Na,O CaO MgO Ti P Mn
SN ] 18.9 7.82 3.28 3.98 9.46 24.2 8.78 10 520 1834 1943
R/ ME 3.88 1.23 0.13 1.34 0.69 0.88 0.57 2 004 177 228
b o7 % 13.7 4.21 1.19 2.79 2.17 1.63 1.69 4695 469 646
1 13.5 4.20 1.20 2.77 2.13 2.65 1.83 4672 480 652
PR 2% 1.12 0.62 0.30 0.26 0.38 2.33 0.65 563 115 106
EC 12.84 2.19 1.66 3.04 2.56 6.18 2.15 2 880 514 561
AR 1.05 1.92 0.72 0.91 0.83 0.43 0.85 1.62 0.93 1.16
B REL 0.08 0.15 0.25 0.09 0.18 0.88 0.36 0.12 0.24 0.16
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Table 3 The correlation coefficient of characteristic element in the studying area

As Sb F Sr Mo Th U Zr Hg
As 1.00
Sb 0.92 1.00
F 0.61 0.61 1.00
Sr 0.30 0.25 0.65 1.00
Li 0.65 0.68 0.85 0.50
Mo 0.46 0.45 0.49 0.35 1.00
Th —0.09 —0.12 —0.12 —0.13 —0.09 —0.02 1.00
U 0.30 0.27 0.38 0.38 0.57 0.35 1.00
Zr —0.53 —0.55 —0.68 —0.31 —0.74 —0.29 0.35 —0.09 1.00
Hg 0.49 0.51 0.31 —0.04 0.13 —0.10 0.00 —0.43 1.00

KI5 RESEZE TR A
Fig. 5 Tree diagram of R-type cluster analysis

Iy M 240,53 9N As-Sb-F-Li-Sr-Hg 44 . Zr-Th-U-
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BT 0 8 R TR L B Uk 5 R PR 3R A G
REY) WP XN 2K E RS G i A A
B B AL T R P R YR (kiR AF L, 2015).
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AR TC R & RS FRIE I E U Mo fF iz
DX PR A $e 0™ 6 8 T R AR v D O 8 4 ) R
W L IT R 1 GeoExpl B2 il 70 2 Y b BR Ak~ 5]
L ER AL 2 5 O B RO 2R AT AR A, R 4
RO B AGEAR (A, 8 R P AR E 0 6.25 km. iR 1L

22 ER 19 B, 0 R FH B0, B0 5 B Ry
0%~0.5%~1.2%~2%~3%~4.5%~8% ~15% ~
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O A AR R 2 IR 2] R 2 B TR 2
o ) G A Tk R (NLG) s 20 B R FR U e 1
R b R 4K 43R 2 (N ed) B D
TR A5 BRRLAD 2 b2 R b 1 2 A 4l RN
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b2 S R (81 7) .U il Mo 4 3 Bk 1k 2 55 4 43 1 45
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5 1 — 35 (2) TR 43 A X (Egw/l-h Nyt=d) U Fll
Mo JC 2 M PR o, S5 W & 805 (3) AE XA
A5 X U F1 Mo 9 AH SR 55 , 535 47 76 ff R X T g 32
¥ U Hl Mo 78 46 5 55 KAG 23 B v AN 6] /) o R AT
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4 AEMREET ELTERUMMoTE S EHESITE
Table 4 The contents of U and Mo in soils from different

tectonic units

o N U Mo

R R Ymm ek PEMm
1 Q 64 2.35 2.50 0.82 0.97
2 N,b 747 2.38 2.40 0.81 0.81
3 N, t-d 485 2.26 2.32 0.81 0.84
4 Eywl-h 625 2.36 2.44 0.79 0.85
5 Kbt 18 2.35 2.60 0.79 0.84
6 Ja 4 2.09 2.14 0.86 0.87
7 3, al 15 256 267 087  0.89
8 P 81 2.36 2.42 0.80 0.80
9 C 96 2.39 2.37 0.87 0.87
10 D 26 2.59 2.56 0.87 0.91
11 Pt 118 2.51 2.59 0.84 0.87
12 vJ 57 2.56 2.79 0.90 1.04
13 yT 109 2.39 2.37 0.81 0.82
14 yP 37 2.53 2.58 0.88 1.02
15 YyoP 43 2.58 2.60 0.86 0.86
16 doP 2 4.01 4.01 1.01 1.01
17 oP 14 2.46 2.65 0.85 0.94
18 yC 149 2.59 2.64 0.84 0.88
19 oC 122 2.42 2.51 0.83 0.84
20 >D 9 2.37 2.35 0.85 0.94

T TR CAT S S R 2 1 BB, JC R B X 10

W AR F8 78 JC R L P B IC 3 b BR 1k 24 5 5 [ B B
14 b DX T 8 L AT B0 Y 4R TR B
42 H-HHEERESM

TEFEAT 58 PEAN I, 25 R B A 5 X AR, b
TR S 2 A WA AL K A 4 X, AR UL 4
A7 X, S [v] b 5T R T 5% 22 5 R, T b Al R S R
SEREE S, N T AR IR RS SR R A SRR X R Y U
(Mo) & & {E B LAIZFE b T 78 Hb 5 300 (7 X)) 75 8¢,
SRAFIZCRME ST R A (BR AR AA ) | 2 1T P 22
AR ST R FH A [F) R B R R OT R S
rh (B (AN 3% 4) T+ R

MR U A A =R 58, 456 B0 85 % el
) Mo #f FE(E 57 % X B A SR R (1 8).
RI8brik TWHE R AR ZREELG X RN S H
254k G5 R L, E 2 fE 8T LLE W Al 1R 2
O F &5 ks R N, 2R P 42 48 K 5 18R
X, S8 56 A 0w U SEA K& 58 3~16 1
F O R BE M D ERR G BT R S
2 R R IR AR 2 (Egwl-h) OB E &R FA% 35

B RL2H (NL6) Ly 7R 241 R0 K i 4151 2 (N -d) b )2
o, R VR SR B — B YA A R
i, o S i 4 5 T2 S R AR AR 4 Y X R 56
RLVRHE T~110 TR S R E N, 5% 12 53§
DR RA e B 17~22 0 TR Je i e 1y
SRR, X s SR 5 I Tz R 0l R
& — P AE AR AE A AR TN K A R BT AR O, e A
FRAE AT RE 5 9% X 38 5 1 7%, b3 - 52 KO R AR
A K S H 23~25 07 T 5 24 52 A0 M) B AN 95 2 R Rk
(28 LR A, DX P HY 8 1 38 R AR R i 40T 2
(N =) b 2 il S5 ViR BE R, S A A RRAE P e
Jb 7R FIE 25 VG 4 W7 2 A 5%

AR YA U Fi Mo WA B 25 6 55 B b T 4%
P B Gl A R R M B . kB A A R B Y
WH R (D EAFUMMoL& RS, Kb URW A
AHBHREWREDTOMEZZESEES, 2Bk
fl2f 5w AR R B 5 (2) S 0 F 3 B st T EE
T H T 25 A R TR R A i L BB E TR
I3 Al $e ™ A F i B (181 8).

b B TR M B 1043 5310 B Al 5 8 3~6 R Al 5 H
T~11H &, =3 16 25 (8] b 5 A A e O AR oy i 18
0 R ELAT B 0 1 X 10 G 2R, LR P A 2 ke R T
R S 4 2 A E TR .y T AR X
=L R e o T DR N e S5 RTA A o i R
it TR TR, O 4 8 2 A a0 Tk FL Cnl stk 45
2013 W ST 55, 2014 T 5 55, 2017) , R 0™ A
il B 1A TLE AT 3Rl 4007 15 77 . b B T i
SRR 23~25 K, 5SRm U RN —RAES
ORI DA T 5 22 G A 34 B R 5 JE R R SR 1Y) 3 B
A7, INAG 35 7 B Ll BR Ak 2% S 25 R/, B & T
F A 1 T AR
4.3 $hitEkF R EHK ENIE

W58 X AL F AL 40 BE T /9 T % — 2B T 55
B X IZ A X A H T A S R A A
B, 50 20 5 ) 7 0 A b Al b X AR 2 8 AN I
X (B 45, 2015). X P 1 52 09 S0 2% 14 4 454
TR AR & A s B0 A 0 b 8 AL i A OKAIR B R T
AT TR EmBENDEZMIRTER . LT
J2 TR AR DA A 4l e 43 3 B O R AR S A AR
W PRI e 350 4 il oe R BB A A | TR A A 4% Bk 5
F(LUO, 1), I th BB - THE I ) b 32 8 . 1%
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Fig. 8 Comprehensive geochemical anomaly map of U and Mo in the studying area
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