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Conditions and prospecting direction of uranium metallization in Sifangtai For-
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Abstract

Kailu depression is located in Southwest Songliao Basin. Based on the systematic analysis of uranium
source, structure, lithology-lithofacies, sand body oxidation-reduction, hydrogeology and uranium mineralization
characteristics in the western Kailu depression, the author believes that the Sifangtai Formation has the basic geo-
logical conditions for sandstone type uranium mineralization. The statistical analysis of uranium content in the
erosion source area and the sand body of the Formation indicates that there are abundant internal and external du-
al uranium sources in the area. Deep reduction fluids can enter the Sifangtai Formation directly along the main
faults, which also provide channels for groundwater discharge. The Sifangtai Formation has developed alluvial
fan and braided river sedimentary system with stable mud-sand-mud structure, good groundwater recharge, diam-
eter and drainage and hydrogeological conditions of uranium in water. In this paper, the relationship between oxi-
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dation zone, Th/U value of sand body, Fe**/Fe* value and organic carbon content distribution are discussed. Urani-
um mineralization is mainly controlled by key factors such as uranium source, structure, lithology & lithofacies
and oxidation and reduction of sand body, etc. All metallogenic elements are well matched in the Sifangtai Forma-
tion of the West Kailu Depression, where there is mineralization potential for forming of medium-size and above

sandstone-type uranium deposits.

Keywords: Sandstone-type uranium deposits, metallogenic conditions, prospecting direction, potential, Kai-

lu depression
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Fig. 1 Brief map showing the tectonic units of the Songliao Basin(a) and regional geology(b, modified from Tong, 2022)
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1—Neogene Taikang Formation; 2—Late Cretaceous Mingshui Formation; 3—Late Cretaceous Sifangtai Formation; 4—Late Cretaceous Nenjiang
Formation; 5—Late Cretaceous Yaojia Formation; 6—Early Cretaceous; 7—Late Jurassic; 8—Muiddle Jurassic; 9—Paleozoic; 10—Proterozoic;
11—Jurassic granite; 12—Permian granite; 13—Basin boundary; 14—Tectonic unit boundary; 15—River; 16—Stratigraphic boundary; 17—Fault
and numbering; 18—Drill hole having uranium industrial grade interception/drill hole with low grade uranium mineralization; 19—Uranium
anomaly hole/barren hole; 20—Research area; 21—Town
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Table 1 Uranium content analysis results of sedimentary

rocks in Sifangtai Formation
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Fig. 2 Contour map showing uranium content of sedimentary rocks in Sifangtai Formation

1—Uranium anomaly; 2—Uranium elevation region; 3—Uranium enrichment region; 4—The uranium content is between the background region and

the high region; 5—Uranium content is lower than the background area; 6—Drill hole having uranium industrial grade interception; 7—Drill hole

with low grade uranium mineralization; 8—Uranium anomaly hole; 9—Barren hole; 10—Uranium content contour; 11—Fault and numbering;

12—Favorable metallogenic area; 13—Town
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Table 2 The Th/U ratio of sand body in Sifangtai Formation
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Fig. 3 Relationship between sand body thickness and uranium mineralization in Sifangtai Formation

1—Sand body thickness of Sifangtai Formation; 2—Basin boundary; 3—Denudation boundary; 4—Drill hole having uranium industrial grade

interception; 5—Drill hole with low grade uranium mineralization; 6—Uranium anomaly hole; 7—Barren hole; 8—Town
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Fig. 4 Dirill hole logging of T5-1~T9-1 section (modified from Tong,2022)
1—Mingshui Formation; 2—Sifangtai Formation; 3—Nenjiang Formation; 4—Completely oxidized zone; 5—Transition zone; 6—Reducing zone;

7—Aquiclude; 8—Industrial ore body; 9—Low grade mineralized body; 10—Logging curve for ylog/nC - (kg h)'1
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0.29~1.17, F-¥J{f 4 0.95, Fe*/Fed*{H1E i I BREE h
38 7R T SR A, I8 SR R E Hh S = T AL ER
B AREE AN ZEA K (E 6¢) , FALIREE A HLIK w0 (C)
4 0.035%~0.088%, V- 24 {# y 0.061% ; i:f i #1855 (77
W2 ) A HLIK w(C) A 0.041%~0.145%, F- 1 {E
0.078%; i& Jit ¥ 45 ( L 8 2 ) o A Bk w(C) N
0.048%~0.077%, V- ¥J{E & 0.063%. 1 TP )57 54
TUBRI o T - T B A0 AR B, A LB & i
38 i A L B AL PR FA SRR (TERT 2 ) & A 22
AKX (E6d)

WO AR A LB 10(C) B 5 7 0.1%~30% 2 [A] 4 7l
TFIZ A R A e & & (SRRERSE , 2005), A
MLt & K AR TR R T W e &
BAKAR, F L, A AU o e s AR 85
FEAT T R8BI B, T 7E— 2 P 1 48 k- 18
Jir sk Y BB TR Tl ) AR UOVE X UESE 1l
TR 12 SA AT 45 6 B o I A 30 23 1 g 5
10 -3 A b Xt TR 2 AL T Fe IR (HAE 1~3 Z [H]
B S AL -3 B IX 38, A7 ALK 0(C) 7 T 0.07%~0.23% 1)

D (AR5 ,2019) o 28R A 24 g i ek
T S ARG, R A T R A T R T I K (5
FOKZ T, & E R X 2 ) e 32 B 5 AR R
1 Cand e 3, 30 S B A D) R ks, e m] T B
HA RSB R (56 ,2002) , 2 W58 IX
P 3 B D AR Fe?* IFes (AT HILRR &5 il vp , 4 Al
TR s HEVIE.
24 HNEEG

5% X 32 BEALHE PG o RHH Bl 5 2R TR B
Ak i 34 M xE HoT (K 7)), th At R |
= TR AR s NG SR AR o AN A L i< B2 < I
5 MR RN T TR 6 4 — gk i T Al
B (IR 4F,2018) o M 1 A DU 5 5 — B K 1Ak
T 3 8 A B, B K AR P K A A s s
88l A — B AR TR i (R AR MRS, 1996) . X
Fofr 40 2 1) I ASH A FH Xl 1) 4 A B 3 A B AR
H:Q© BAs)Z2EA —2 B AR T8 8 0K
Ak Y8 DX ] 2 b P O 20, AR TR 4 1 e TR D 4
@ FL I I o 70 5 T 4 0 B, TR LT K AR R
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Table 3 Geochemical and uranium content analysis results of sedimentary rocks in Sifangtai Formation

L HuAb BT Ak w(Fe2*)/% w(Fe®)/% w(Fe?*)ho(Fe3*) w(C)1% fli il 0 (U)/107°
T6-1 AN s 0.23 0.60 0.39 0.050 1.47
T6-2 TLLT AN 2 0.27 1.03 0.27 0.074 0.93
T4-3 M AN 0.23 1.29 0.18 0.088 1.15
T5-2 AN ey 0.31 0.90 0.34 0.058 1.18
T3-2 E=¥14 (ARG oy 0.70 1.03 0.68 0.071 3.01
T5-3 78 (ARG RSy 0.42 0.75 0.56 0.035 0.87
T7-2 (ARG RSy 0.29 0.95 0.31 0.057 2.72
T3-9 M AN 0.09 1.89 0.05 0.086 2.46
T9-11 Wy AU 0.34 0.87 0.39 0.051 2.60
T8-1 ARG ey 0.19 0.49 0.40 0.037 2.84
FEE 0.31 0.98 0.36 0.061 1.92
T7-1 Rk 0.33 0.39 0.85 0.065 4.59
T6-3 AR 1.01 0.70 1.44 0.090 9.45
T3-9 IR 0.27 0.29 0.93 0.145 7.46
T1-5 . KT TR 0.88 058 152 0.042 41.70
T6-4 jg IR A b 0.50 0.44 1.14 0.041 7.58
T8-1 (52 Rk 1.26 0.32 3.94 0.062 8.68
T4-1 IR b 1.12 0.65 1.72 0.062 4.70
T5-3 WK b 0.69 0.54 1.28 0.108 5.27
T7-2 A h 0.81 0.37 2.19 0.087 4.07
T8-1 IR 0.64 0.59 1.08 0.076 8.68
S 0.75 0.49 1.61 0.078 10.22
T1-1 Kb 0.58 0.55 1.05 0.071 2.55
T3-1 IR 0.60 0.67 0.90 0.055 1.77
T6-2-2 IREHD 0.52 0.41 1.27 0.060 1.02
T5-1 ‘ IR 0.37 0.40 0.93 0.048 1.97
T3-3 ﬂi A b 0.61 0.44 1.39 0.077 1.88
T4-3-2 ( ;};) IR 0.50 0.59 0.85 0.066 1.46
T3-4 Rk 0.46 0.49 0.94 0.064 1.81
T5-3 IR 2 0.54 0.47 1.15 0.067 5.27
T9-1 IR 0.50 0.62 0.81 0.049 2.81
T7-2-2 Kb 0.30 1.17 0.26 0.074 4.07
SEHE 0.50 0.58 0.95 0.063 2.46

T - T R Tl 0 = B 38 2 S A, R0 R R LS A e D SRR 7 W A

JELUR P W G2 7% B, b 38 B 300 6 = B it iE
JEEFR) i 3 TR B A0 )2 B3 SRR Al AR 4 O A
(F 30K, 2008) 5 B JE A T IR IX kb 25— 5 i 1
WO AR R — W 2l o) 2 A HEHIE A K B0 ) R, A7 R
THIEE TR . X WS X ) = i X
Hh BT A AR R B B MR AR ) 5 (XL 45
2012),

FALL Z VYRR Tl S P I
RRIZIAENTT 5 AR A BRI W o M=

ST RN IZI LT 125 NS [a] W24 BAHIT , Wigd A 2
JiC 1 2E 300 mAbw i R E . HEHKIE U AU
ANEEL TSR B IR RAL , Bl A ML SR 3R
£ IR IZ DU J7 5 ARG B A S (3
Fe4E 2013 BRI K4S, 2013) , WFFEIX 250 kT
TS 5 2E H 2 B2 e b s R E 2
AN, Gl o4 1M B b 22 350 1 DO £k 28 0 2 4%
TR, R F,,, W24 B P R ok X 24 20 km (J&]
8), [l 2 Z& W 2R 2 T4 MBE A R IR AT Rl R
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WM AR LT 7K VR, W24 2 BR IR [ 3 L
EEN W GPIEY &8
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TSP S W £ 7 T R DXORT B RS 5 M A O AL
(XRS5, 2003) . H UL ATAT, 2% X HAG WL A
AM—F—HE R GE RN 25 ]
2.5 KBRS
251 HbFKAM AR HERAE

BT Z b J2 — A KL [958 A 7K oK b, £
TE R (3R 2K Rb-25 -HEAK SCHB IR 45, 02 a1 8 Ak
R B E T BEAl (XIZNEE, 20175 SRk 55, 2018) .

AFF 5 DX RN PG AR DXk B G IX, LK
SRR F, EERA K X GE BB R T B A
%5, MEPEIEAR (P AR TS S D)
FOKIZ BB 2EUNF,  Fy b o B4R SR B HE i DX, 78
H 2 DU KIS R

HY T B P TR T 0 R 3 Bl T B T i X
B BV IARAR i — W AL ) 235 P HE 2 4 1Y
IR TIEAARGE , A R Tl A58 .

252 R KALSEREE

i G2 B 1M1 B b R AR AR AR AEAE K-y ] | 2
L R

HY A2 0 X 0 2 U, VAR D Il K R S
T NE A S N, A B AR N R .
G X B4R X g, K A2 28 B DL HCO,-Ca i Ry
T, J5# WA HCO,-Ca- Mg, HCO,-Na- Ca, HCO,-
Na - Mg %!, [5] 75 4% i # 42 J HCO,-Ca - Mg . HCO,-
Ca-Mg I, 3T /K9 fb B — 4T 0.5~1.0g/L, pH
{H— B 7E 7.50~8.00 Z 1] , Z HEl X 4b , /K AL 2725 AL
WL 7% )y HCO, - Cl-Ca-Na ,HCO,- CI-Na &l , i1k
FERE K, pH (B 7R S 30 2
253 UKL R

PRI T X TF R 1 /K A2 A A A5 0, H R oK
BB s, Kk p(U)—fi 8.41~25.10 pg/L, 5 i
41 65.10 pg/L, H A5 oK sl SR . KAk
J&ESEH4 {8 N 6.08 B/l , s o~ 125.12 Ba/L, 3L & 1 2
FoK P RS R KPR o A AR 5l o A
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