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Fig.2  Geological section of the interlayer oxidization zone

of the Shihongtan uranium deposit (after Quan, 2002)
Q —Quaternary ; J, x*> —Third Member of Xishanyao Formation ;
J, x> —Second Member of Xishanyao Formation; J, x' —First Me m-
ber of Xishanyao Formation; J; b —Badaowan Formation; 1 —Boun-
dary of groundwater oxidization zone ; 2 —Interlayer oxidization zone ;
3 —Uranium orebody ; 4 —Location of drill hole
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Sche matic geological map of Turpan- Hami Basin (after Quan, 2002)
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Ja R E R R EIR K (25 C) Lo Bl S R
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Table 1

TR RKFS RRMLESNER
Hydrogen and oxygen isotope composition of
groundwater in the Shihongtan uranium deposit

FE5 HUFE A7 & 850/ %o 8D/ Yoo
S0 IR K 8.3 - 48 .2
S T DS K Ll SR K -538 - 43 .4
S2 zk13 w4 ,135m -8.7 - 43 .4
S3 zk13 w4 ,140 m -8.1 -20.8
S4 zkl3w4,147m -8.3 - 69.8
S5 zkl15wl ,70 m -7.9 -39.6
S6 zkl15w3 ,155m -8.1 - 4522
S7 zk15w3,165m -8.1 - 453
S8 zk15w3 ,175m -8.1 - 443
S9 zk39w5g,305m -8.6 -32.9
S10 zk39w5g,325m -8.4 - 62.0
Si1 zk39 w5 ,305 m -8.0 - 40.1
S12 zk39 w5 ,325m -8.1 -37.7
S13 zk39 w5 ,345m -7.9 -55.0
S14 zk7-w2 30 m -8.0 -85.5
S15 zk15 - 3 fLHI 8.7 -36.1
S16 zk7-3 fLH -9.3 - 46.9
S17 zk32-1 fLH -7.9 -50.3
S18 Tk 2.8 - 458
r ] A b A1 [T 52 56 b TR ST IR 467 35 S50 %2 40 W (2002 4F 3 1)

o R RKHR 1
AR & il B 4
oy K2 RkEk
AL THK

3 TR AKIY sD-6'® o 41k

8D versus 880 diagram of groundwater in the

Fig .3

Shihongtan uranium deposit
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I I Ok 2 2 T R RO R K B
& .,2001) O R BN AAREE SN E P E S
AHUTRR S (BE 55 ,2002) ,7EAHLT il Bl
YIRS R R M o SOE R B BT KR H,S
Fl CH, S5 S I S AR S0l I KRR R
(1) J2 [ 7K A 38 7K WD 25 J2 AR R 38 A A TR A 35 A8 4t
K D B A2 TR OKIK D BER ISR E
T4l 1990) .
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WS B K B i AR A2 L AR I ) 55 7K 38 oK
ERETIN QNN Y 7 G S o Rl N VA 7
g 7K BT [ 3 X AT AR A D iR 1 R R K
AR L N KRR L D R LA SR A

BRI 42 R 25 4L B 1) W 54 T L M R
6, DRI e W3 S e 3 gl b AR 5 880 N 40 5 2 1
Z I8P F A W (P, 1988) L E AT R FR 8 i
AT I A F R K26 O R A ) A 25 A8 4 &
[ 3% A LU AR R 3 A 4l B AR AT 2 B AR, -4
W) 7 e B R R R (AR BT A A A E T
N H AR AT LS G R T i & SR R A
A FEALRFEAAR AR TR T RS 1 K2
TR AE T BB EL I K- O AR R AR 3R
A A e AR B FE AR A AR (BT ARG
1999) . FrL B R & 10 BARTE L R KK
JE VAR TR A A= T 5 R 4k i s (A7 2
U W s A PE R AR AR 2 T K FIORS 0™ 40 1
A RN R A RIEACRFFA A 2 K R 25 41k
(178 Ak ZEAR AR LR 5 1Y) D 5 A WU T B
RN B A5 AR T

UM R KSR 25 4L RCAE B 7 1) 1
LAY AR U A A2 I AR AR AR F O B R
B KRR SR (1) )2 TR KR 48 5 A TR — AN FR 84 H
REFE AR I A 5 b K AR R ) S R A
A B AS AT B | [ 25 4 A PR RSB K
B D REAE T R NS 2 B R K S LA
FR AL T BEFE 43 1) S N R TRV 25 AT e, R 25 4
AR K45 T 20 D244k . 3% D A
2 A [ A 3 AT e B A R 2 KA K
HEN AT JZ R TR
3.2 MIFHMR ERME

JE R D BRI RAE 2 A A Ay R F i

FEH AT S ZU ARG Ak A AN D2 O R —
PIFSE . Finch(1967) ik &5 35 [ b 5 L A A IR ™
T i R )5BS TR A7 28 A R 2
IR ZA X 8 55— AME AL ) 5

ZE A 98 55 (1998) X 5 B 5T X AH AT 1) o AL 7 Hb
512 )z AT TR BT PR BRORG AT A R B
JE T A ORI y
AT SRR LR SR A SR AT B R b
I FIA- S22 40 (1 S) M - 2 AR Z( O/ 8)
W, M og A S Ak s 2 0 A Rl A 5 R 3 T Ok
59 I AT F A6 2200 Sty SO T sk lle A
BT b R A S O A R SR AT K
F T I IR Sk e A R R AR B A
A E AR =)

TLLMERAT R S0 10 R T A R
PRI 2,3 60 K 8.6 % ~12.5 %, M 22
3.9 % “FIIME A 10 .76 %0 ;6D A - 71 %o ~ - 83 %o W%
75 - 22 % FIIMEHR - 79 .9 % AL A K IKT
A BRI AR RO T AT 2 IO A R
PRI T A B L B w4k R v . AR
WA SRR R G R BB e AT A T
FAb2z A (K 4) (4R2P B 55 ,1995) . AHXTT S
EN IR A0 R A R S NI W ik VA= 4N 2
BN U BRG JG RE DORR R R I 2 S R ik A
S DT 1S A2 A T i I 4 A N TR R R AR T
JEUE A SRR 28 4 o7 Ja K B i A
A2 RAET — 2 A AR R AR N (4
TEAREE 1999) JRIN BT CA K .

3.3 SUESERMER SRMLE
3.3.1 B RNE IR

AR AL A 3 - 5 2 RS
(D) 4 R RIZEE /N T0.5 m DHRT2 m,

F2 TUMETAMEITYE ERMCEINER (%)

Table 2 H and O isotope composition of clay minerals from the Shihongtan uranium deposit ( %)

TR-167 TR-166 TR-107 TR-109 TR-112 TR-131 TR-136 TR-142 TR-118 TR-119 TR-83 TR-91
8% Ov.smow 10 .4 12.1 9.7 9.9 11.6 10.1 9.2 10.7 12.3 10.5 9.3 9.8
8Dy smow - 76 - 81 - 80 - 81 - 77 - 80 - 77 - 79 - 78 -7l - 81 - 79

TR-92 TR-101 TR-103 TR-69 TR-74 TR-149 TR-32 TR17 TR18 TR-21 TR-22 TR-27
58 Oy spow 10.3 9.5 1.3 10.9 12.3 12.4 8.6 10.9 125 1.3 1.8 1.3
6Dv.smow - 80 - 82 - 77 - 79 - 81 - 81 - 79 - 79 - 81 - 79 - 77 - 83

el - BRI U U B B M T (2002 F 7 ) .
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ZHE 1 ~8 m KAGEBLARE € I JZ A7 B A 2R
PROWTZ Bt . RS AR5 A fLE PER I BE T
WL ER AL DRI LA JRD 2 o3 DAy B R AR (™)

W PR VBN R AE DT AT B R AN TR B
ST ek 7 Y R AR AN R P 1 ) JE 8
PR AT TR % J5E S 45 ) 1 O R T A

+50 = Ja AT b s 32 T2 (AL AR AR AT 1 A B
; fovow RO RIEHS b B P RO P 55 T )
KA G T IR
2 F 3.3.2 BN RPAA T RGR Rk AR IR A SRR AE
5 | W SRS R T A1 88 0 15 6 ¢ AT
=100 | N
100 B WISELI R e (3 3, B 5) L ZE ST LI (1 s)
sl 8505 83 C P4 M4 IR X R 6% 0 5
S CHIRIP AR U I W 2 22 0 T 48— s n 2B
T T — EFICE KRB .2000) . 2P0 R0 A 348 1 Al 340
50%s - R .
BEIRAD AT 65 O(SMOW) M 16 .4 % ~ 20 .9 %o, B %
4 ORI RR L sD st o X &K 4.5% 318 .34%,8°C N - 6.5% ~ - 13.9 %0
(it 545 1986) (PDB) MMZE - 7.4 %, V34 - 9 .51 %o; EELERDAK
Fig.4 6D versus 618odiagram of clay minerals from E%BH‘]EEE%E%@% 5i8 O( SMOW) jg 19 .4 %, ~
the Shihongt i d it N \
¢ Shhonglan nramun cepost 25.9 %0 M2 726 .5 %o, 321 .69 %0,8°CH - 10 .2 %
R TOAMMTRGERWER SRMNESTE
Table 3 C and O isotope composition of sandstone from the Shihongtan uranium deposit
)?:% #7:7' %?L% *f’lflﬁllﬁﬁ 618O\Lsylow/ Y00 SISOV—PDB/ Y00 SI3CVPDB/ Y00
1 TR-36 ZK16-2 YRERI N U e 7 TR NG 16 .4 - 141 7.9
2 TR-39 ZK16-2 A I 4 IR & R o b A 20.9 -9.7 -10.6
3 TR13 ZK24-8 IR B R SR S5 R b A 19 .8 -10.8 - 8.4
4 TR-16 ZK39-6 TR A0 U SR 4 e bk 16.6 -13.9 -11.2
5 TR-25 ZK39-6 IR AU ST 45 DA D AR 259 - 4.8 -18.1
6 TR-120 ZK39-4 IR A TR 45 b B S BOIR R D AAJ 16.7 -13.8 -5.7
7 TR-77 ZK31-14 IR R G5 Bk b R 16 .4 -14.0 -13.9
8 TR-84 ZK31-10 IR TR 25 S R DA D AR 21 .4 9.2 -12.5
9 TR-93 ZK31-11 IR I S R AT 21 .5 -9.1 -10.9
10 TOO1 ZK39-5wg KBS FRE TR A 107 K A 904G DR R 215 -9.1 1222
11 TO17 ZK39-5 IRAEEU G R &5 T Rb A SSHk  bArh 18 .6 -11.9 -7.6
12 T038 ZK37-1 IREEE W PO A DA R 25.0 -5.7 -10.9
13 T042 ZK37-2 IREBUEN S TR A b 20.9 -9.6 -12.0
14 T060 ZK37-3 RO TORL D WD AR R 20 .8 -9.7 -13.5
15 TO17 ZK39-5 IKEBUR LSS A 590 4k i 17.1 - 13 .4 -923
16 T038 ZK37-1 RSO AT TR A D A4 R 18.9 -11.6 -12.2
17 T042 7ZK37-2 IRAEEE A TR 2 i 20 .6 -10.0 -10.8
18 T060 ZK37-3 IR AT TR RS 5 0 AR IS 19 .4 -11.2 -10.2
19 T001 ZK39 WG5S  KEF RS IS 10z I A0 bk 21 .4 9.2 -12.1
20 T006 ZK39 WG5S KBRS TR 45 R Al a bk 20.5 -10.2 -11.2
21 TO87 ZK39 W5 IR, I AR D A AR 17 .8 -12.7 -8.0
22 TO21 ZK39-11 IR RIS b LR R BT AT AR R 20 .2 -10.4 S11.2
23 TO11 ZK39-4 IRAEEE G R & T b AR 17.9 -12.6 -10.6
24 T032 ZK37-1 IREBUR S O 7 S RIE b 17.5 -13.0 -6.5
25 T044 ZK37-2 RO PP b 10z B AR AL R 20 .6 -9.98 -10.5
26 T070 ZK37-6 WO PR 55 TR A b A 20.5 -10.1 -12.7
27 T074 ZK37-7 T BB B R S TR D A b A 16 .8 -13.7 6.7
28 T052 ZK37-8 IR B SBUR A J & BRI A b 18 .7 -11.9 8.3

B UK 27 AT A T T 5 e S 6 3[R A7 R M BR AL 22 S0 & SO 2 3 (2002 4 11 F) . 10Z N 2 TR ALY .
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(ERBE,2000) B0 25 EEAL T H5HHIURE <
P £h 25 DX N B A TR 6 5 X IR 5 A HLTLA DK 1)
WIR Bh 2 DX AT 2 A = B A USR] HE M2 el
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T ca? AR BTTE R
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Fig.6 Cand O isotope genetic explanation of the

Shihongtan uranium deposit( after Wang, 2000)

w
(-]

- BN
[V S - I
o
3
=
%
&
B

p—
=

R R %
b e

..... M

.20 M- el vk s
1 3 § 7 % 11 13 15 17 19 21 23 25 27

Ba9

LN RS O B R I 3O AR T A

Diagram of C and O isotopes of the Shihongtan uranium deposit

TEAREEY 62 c(PDB)fH( - 6.5 % ~
- 18 .1 %y 5 I 2 Hb R s vl 1 6" ¢ PDB) {H
(-26.9%~ - 25.4 %, FRKBE,2000) S B RS
FHEI 82 C( PDB) fH( - 42 %0 ~ - 14 %0, ¥4 555
1993) A48k, BT LAASHE B J7 fift 1 118 &85 40 R0 Bl A9 e
DT
3.4 $AREMIE

TLLMERIE R 0T S R S5 AOIR AT ok
Wi D A B 2 K L e R A TR (R A6 2% 4 B
AATE IR N (R 4) 2% Ph/ 2% Pb h 18,064 ~
18.784 7 Pb/ 2™ Pb A 15 .488 ~15.797 ,*® Pb/ 2™ Pb
h37.975 ~ 38 .750 . BEUERA AR 3 A ) — Bk
i T BT R ) R R S ERA A
A 25 A AU S B T 55 2 U ORR A e 7E s
o I 1 5l ZUAORSPE RN (RIS . e Rl R4l
WEERRE B 7) BRASBIFE RS 4805 70 5
T AE H M Y i 2 RN Ly B il e P 2 TR SR e
(PR TE] oA B Fi 7 HE e A A 3 R T
iy 55 U AU X AR L AT T R A /D B b g ) o
PIINN 3K 5 2 1 55 e Ak PR R g 1y 4 s BA B
SR M)A

MR 4 [l A7 22 A it S AR AR e 4 7 338
~ 401 Ma FHS T AR ARK TG A B B
AR XA Ty — T uE B T 85 )2 DR R O R U
IR 4k
3.5 EHKHHRRIAGIE
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Table 4 Lead and sulfur isotope composition of the Shihongtan uranium deposit
FaliEE S
5 5 T il
Zﬂﬁpb/ 204Pb 207 Pb/ ZOAPb 208 Pb/ 204Pb 6345/ %0
1 TR15B TR PR St 18.0730 £0.0010 15.5610£0.0010 38.1880 £0.0040 -27.6
2 TR4 EW AR 2 R T E 18.0640 £0.0020 15.5870 £0.0020  38.2570 £0.0050 -6.8
3 TR-40 TR A PR S 18.0950 £0.0010  15.6040 £0.0010  38.3120 £0.0030 .53
4 TR-38 TR A PR S 18.0970 £0.0040  15.5930 =0 .0040  38.2910 %0 .0120 14.6
5 TR-8 TR PR St 18.1240 £0.0010 15.5700 £0.0010 38 .2540 £0.0050 -39.2
6 TR152 TR T R S % 18.7840 £0.0030  15.5970 £0.0020  38.7500 £0.0040 -11.7
7 TR-50 BIRIRA KA KA 18.1320£0.0010  15.5990 £0.0010 38 .2380 £0.0040
8 TR-51 EREAGERE KA 18 .1150 £0.0020  15.5860 £0.0020 38 .2370 £0.0050
9 TR53B FERAR 21.9210 £0.0020 15.7970 £0.0010 43 .0410 £0.0040
10 TR-60 R K 18 .2280 £0.0010  15.4880 £0.0020  37.9750 £0.0090
11 TR 65 B Pl 18 .6160 £0.0010 15.5380£0.0010  38.4580 £0.0020
12 TR9 T AR A A R B 16.7
13 TR126 TR B E 1.6
14 TR127 TR R % -2.4
15 TR 153 TR R i 18 .8
16 TR15 TR PR St 9.7
17 TR158 TR AT 4 -15.9
18 TR2 TR R -21.7

H TRt T 5 ) TR 07 35 B A0 22 DT TR 58 S 56 3 R 5P SE (2002 4 6 3 H)
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Fig.7 Diagram showing relationship between the lead
isotope composition and the environment of the

Shihongtan uranium deposit (after Zart man,1979)
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Isotope Geochemistry of Shihongtan Interlayer Oxidized Zone Type
Sandstone Uranium Deposit

Zhu Xiyang1 2 Peng Xinjian3 , Wang Yunliang1 , Zhang Chengjiang1 , Wang Zhichang] s
Wang Jinping3 and Liu Jianhua®
(1 Chengdu University of Technology , Chengdu 610059, Sichuan, China; 2 No.280 Research Institute of Nuclear Industry,
Guanghan 618300, Sichuan, China; 3 Department of Earth Sciences, Nanjing University , Nanjing 210093, Jiangsu, China)

Abstract

This paper reports the analytical results of hydrogen and oxygen isotopes in groundwater and clay minerals ,
carbon and oxygen isotopes in calcite from calcareous sandstone, and lead and sulfur isotopes of pyrite and
feldspar in ores of the Shihongtan deposits . On the basis of these analyses , their isotopic geoche mical characteris-
tics are syste matically summarized . It is held that the interlayer water derived from at mospheric water formed
the interlayer oxidized zones (10Z) and resulted in uranium mineralization. The isotopic exchange bet ween wa-
ter and organic gas as well as strong evaporation and water-rock interactions controlled isotopic fractionation in
groundwater and minerals .10Z and uranium mineralization forming uranium deposits were the results of the
long-term ground water-rock interaction at the normal te mperature and pressure . The carbon and oxygen of cal-
cite in calcareous sandstone and sulfur of pyrite are mainly of organic origin. The oil and gas derived from coal
were also involved in the ore-forming process .

Key words : geoche mistry , isotope , interlayer oxidized zone , sandstone type uranium deposit, Shihongtan,

Xinjiang



