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Abstract

The ore bodies of the No.511 uranium deposit on the southern edge of Yili basin are mainly hosted in V-
cycle sandstone of Lower to Middle Jurassic Shuixigou Group. The deposit is one of the recently-discovered
large-size 1SL-amenable sandstone-type uranium deposits in China. A detailed study of ore body geological char-
acteristics and a tentative discussion on mineralization were conducted in this paper based on field work as well as
such indoor analytical methods as che mical analysis, scanning electron microanalyzer ( SE M) analysis and elec-
tron microprobe analysis. It is shown that the V-cycle interlayer oxidation zone can be divided into oxidized
zone , redox zone and unoxidized zone . Ore bodies are hosted in sandstone of the redox zone, and their spatial
distribution is strictly controlled by the interlayer oxidation zone . Uranium mainly occurs in pitchblende and
coffinite which are mainly dispersed in the fossil wood cells and pelitic ce ment of sandstone detrital grains ,and
partly adsorbed by clay minerals or carbonaceous debris . The interlayer oxidation zone was formed in the process

of waterrock reaction between oxygen-bearing interlayer water and sandstone. Uranium was activated, trans-
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ferred, deposited and concentrated in the redox zone by the ore-forming fluids which contained oxidization com-

ponents such as organic acids , SO} and Fe* ' .

The development of the interlayer oxidation zone and the ore-

forming process started in early Himalayan period( 66 Ma)in a surficial environment . The ore-forming process

was characterized by rolling and protracted development . Mineralization see ms to have been closely related to the

reducing function of microbial bacteria .

Key words :geology , mineralization characteristics , interlayer oxidation zone , microbial bacteria , sandstone-

type uranium ore deposit, Yili basin, Xinjiang
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Fig . 1

Sketch geological map of the No.511 ore district( without Quaternary)

1 —Upper Cretaceous ;2 — Middle- Lower Jurassic Shuixigou Group ;3 —Pre- Mesozoic strata ;4 — Major coal layer ;5 —Coal Layer; 6 —Unconformity ;

7 —Reverse fault ;8 —Strike-slip fault ;9 —Front line of interlayer oxidation zone in cycle V ;10 —Exploration line and its serial number
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Fig . 2

Uranium contour diagram of the roll-shaped ore body in No. 048 section

1 —Sandstone in cycle V ;2 —Mudstone or argillaceous siltstone ;3 —Oxidized zone ;4 —Bleached zone ;5 —Ore body and uranium contour line(10~ 4)
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Table 1 U concentratiors in ore samples of different grain sizes 3 }% I‘ETJ ﬁ’f”t%ﬁj\%q:# ?E

FE 5 FE i P wy % Wy / %
K984-7A WA K >1mm 0.8642

K984-7B W A1 KiZl1~0.3mm 0.4308

K984-7C WA KiZk0.3~0.15mm 0.8071 1.24
K984-7D WA KiZl0.15~0.074mm  1.52

K984-7E W AiKMH Rig <0.074 1.21

K984-2 WA Ridk <0.15mm 0.37 0.0331

K984-3 WA Kig<0.15mm 0.37 0.2528
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Table 2  Analytical results of U mineral composition by SEM X ray energy Spectra[ w(B)/ %)
K984-7 W-01 W-52

Wi Wi Bl SUIRER LT v Give} Wi H Bl

uo, 81 .03 78 .21 72 .80 84 .54 75 .43 68 .25 79 .05 67 .56

Si0O, 12.70 10.59 21 .34 6 .22 20 .61 22 .34 11 .16 18 .65
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8 8 2.16 1.60 3.43

K984-3 K984-2

Wi A Wi A e iige) WA Wi A ahA
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CaO 1.20 3.74 0.47 3.53 6.18 0.87 2.66 0.35
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Table 3 Zonation features of interlayer oxidation zone of Cycle Vin No. 511 ore deposit
N A
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FEAE AR RN (AR7RE A [CER KA R AL JE R A OIRAE R AL
TR Ve RHE Bge  PBUAREE BRA WRTUARER BRI VRN LBER I VeThE BRI Ve Tk
A SH
Cxl % 0.046(22) 0.101(3) 0.47(33) 0.31(97)
S/ % 0.07(15) 0.04(4) 0.24(38) 0.20(78)
Fe? "/ % 0.08(17) 0.41(4) 0.57(32) 0.30(44)
Fe’ "/ % 0.97(17) 0.34(4) 0.51(32) 0.60( 44)
Fe® "/ Fe?’ 11.33(17) 0.67(4) 0.92(32) 2.17(44)
u/10°° 5.33(24) e 11.55(118)
Th/ U 1.28(24) 0.06(25) 0.64(118)
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(4) BE A A IE H N A HUTHT | BUERR
B FIRAG RN Fe® " Bk Ik Fe? T A% . HEM%
S5 A = BRE S A R S A G . R TE
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B IR R R E M ATHERS 4 R .
4.3 R 1ERNE
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Table 4 Analytical results of U'" and U** concentrations and oxygenous coefficients in uranium ore

w(B)/10"° o T RM . .

FE& S b2z TERE
Ut Ut uo, uo; uo, uo;

w-01 2770 5990 3140 7200 12 25 12 U0,*25 UO, 2.676
w-52 252 110 28.6 132 1 46 11 UO,+46 UO, 2.807
K984-7 5240 12200 5940 14660 22 51 22 UO,+51 UO, 2.699
K984-3 870 2090 990 2510 37 88 37 U0,+88 UO, 2.704
K984-2 120 310 136 373 50 131 50 UO,*131 UO, 2.724

AT RVAR 3 W% V) 0 5 i RV

x5 WALE UPhFRMNELR

Table 5 Whole rock U Pb isotopic age deter mination results of uranium ore from No .511 deposit
) w(B)/ % t/ Ma
FE 5
U Pb 204Pb 206Pb 207Pb 208 Pb 206 Pb/ ZSXU 207Pb/ 235U
K984-7 2.71 0.01 0.567 £0.002 65.965 £0.004 12.278 £0.003 22.021 £0.004 11.7%0.3 15.8 X0 .4

ST AL A% TP AR SRR B 2 A L . SRR U =1 .24 % P IEE S MIERAE U=2.71 %.
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W R A — ZR A S A I K N (AR 38 i N
AR 2 R AR D TR S BRI Rt IR A
FAEL Fe (R R BR BT (RS S
(UNPLERE™ VH,S) B AL SOp~ A7 LAY 28 T 4 4
e i RO TE AT HURR (7T RE A T R R SR AR
fFLAT) ( Andersn et al.,2002) ,¥IUA & £ T b A
(Rt eb DO B A2 0y N B0 Bk 21 40 A O Rl )2
[T H ;[ FERERD hKf Slle 42 55 kA2 K i
YER] ——Hbi Ak J2 7K i 25 B W 46 |, 484K
AT D 25 B B IR AL ( Fes, A MWBEIX H ,pH T
By L E, W R R 2l B S LT B e 56 S 1 2 1)
IKIENBIRT S0 E B AN R 5558 B 57 0 ek I
WP E I T A BOAE pH L E, U BRE R
I PRI R P S . L rp e IR N & s 4 S
[ (BEERNT W H,S FFEIE ) AT HLIR AR BEER DLTE
)2 T) 7T 2 1 >k (%) i 38 23 % e g O LA )
B, DR 2 A R o D ok D A7 i B 100 7 Bl sl
ATPTE SRR . bk R bl Ui R A AR KA
WHB ANAN G | 2 1] s K AR RD AR B I | 2 TB) A Ak
WU NAFIAE R Fraidb AT A 2 1) S A A5 AN B )
BUSEAR 5 AR Bl s R4 i b i % Dl
[ SRR b A TR = YU (TEZ U SR v e
W ARBEZ 10 B HERS Ao B T4 v

HED 511 A PRAD 5 Bl i e R A7 A8 AR ol 1

WIS . Pl 1 2 s AT BLiA G

DR EY R AT AP R R S8 R DTTE
TR 2w AR LR (HIER 1998) . B
M 2 S TORE IR Bl AT - 0 T B s A AR TR
R R e TR A L Y A A SRR 5 R Bk
WA WAL 2 B T Bl LA A A A7 T ok
RLGEH) BRI 3R 2 . 93 R W ( Anderson et al .,
2002 ;Lovley et al . ,1991 ;1992 ;1993) {E LA I BT T
AR T AN B R R R I B 4N TR (WD Shwanella
putre faciens , Desulfovibrio-catalysed, Alteromonas
putrefaciens , Desulfuro monas acetoxidans , Geobacter
metalli reducens F Desul foto maculum reducens %) fE
gkt AT BTN uoN) BA R SRR Gk
Ji ] 5 1 () 28 BC 4% 2000 ; Kiibek ,1991) . 111 H. |
RSO A DY Al IR AR N R AL N A
I TEHLIE i g o AE 0 59 0 eI DY A0 Bl i ade s =
ST = A BRI S A0 AR I R 5 D A B AT L
WJFAEF (4 E ,2002 ; Anderson et al . ,1998 ; Lov-
ley et al . ,1991) . WIEA AT s RS HYIKRE

EACERIE SIS A AP el A POR 4 5 &
FIAH R R BN EAR(R=0.057 ,n = 41) , DL KA AL
BSR4 AT Z A A R AT 25 . | Ul B A
AR A P AR A AT I R R 1) sof - AL
TR FEHEIRR) | b 2H 73 AR SR 05 it — 0 Bk Ak iR
S P AU R 6340 J5 Al B )0 A 5 AR A IR B A R
(& 2002 ; Anderson et al . ,2002) %l I& J5 ik
P TUA 038 i 40 B AR O HL - A4 2 A Ak 2
A A PORA SAHOC R BRI IR N . 5
VI 52 il = A7 R Do A0 TR B B A T Fe® T A8GE JiR B
Fe’ " & R CA AR |

5 4ig

(1) 511 W RTE T RAREFE L. 20
A R B R 2 MR T K 5 /DA 2 KA X
N b AL RS R A S ) S? Rl Fe? T
WAl JERRAT HLER 2K s OF- Al e 410 oy
A 2 bty DU [ e R il T RS LT
B Jive s 5 B B E R E IR AR L s
YEF 20T 5 SRR (66 Ma) |, B AT K HI 1 FIIR
B3 1) AT R R R A

(2) WA R B T4 A Al SRR (5.7 41 2
(R AR A T SR VR A (A A0 AT ) b T 2 ) i A
K6 52 J2 T S A S Fa ) e B 28 22 ) Ay R A o 2
BIAT IR B DU R R + e TR R
SR AR EAT T 1A 0 8 R ST 40 i Jis PN BE R D 2
T o5 UL PRy SEL B 38 3 Al DA B T X A7 R
TR E

(3) 511 AR JZ TRl A AT S FLRb 25l ™ AN
I — RAN AU I8 S5 N IR 740, [ I AT
FEEY A VERI LG, . R IRV T S S Bl 1)
RS | T2 0 40 A1 1035 30 DL S D 5 S 5 (R A WL
TR 45 2 T Rl S A A
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