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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 ISL-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 chemical analysis, scanning electron microanalyzer (SEM) 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 cement of sandstone detrital grains, and
partly adsorbed by clay minerals or carbonaceous debris. The interlayer oxidation zone was formed in the process

of water-rock 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, SOj

~ 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 seems 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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FVREREN, SHEFREALA -, FELE
WRT R, 52 RIS HITE L FmREm
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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 concentrations in ore samples of different grain sizes 3 }%‘ rﬁ] ﬁ%%ﬁ%ﬁfﬁ

HRE AR wy/ % wymre /%
Eg::-;g g:gyzgﬂ?; 0~2642 511 &R V §E 512 B E AL 6 T Vg H KR
- B4 1~0. 3mm 0.4308 - .
K984-71C  HA,B%0.3~0.15mm  0.8071 1.24 PTRECRE RN BRI WS T AE R
K984-7TD  BA K% 0.15~0.074mm  1.52 K, VEEERMAR A B o A It R AR E S
K984-7TE  HHKHY W% <0.074  1.21 A KB AT AEE ST Y R X BRI %

K984-2 ¥A,R%<0.15mm 0.37 0.0331 %ﬁE,E":lé]ﬁ'ﬂﬁ%ﬂﬁﬂﬁﬂ‘]ﬁ'ﬂﬁ%\ﬁ'ﬂﬁ-fﬁﬁﬂﬁ

K984.3  HA BK<0.15mm 0.37 0.2528 ’ :
A X SRE S TER A H R REARS AR, F o B R — PR AR
i X B e ATH(FE3).

G HE— 2 R4 R S AL T P
T YR, FFENET AR e SR TiE  EHASHAAEY, ERXSIET AMARE FHEm
ST MRS A E AT A (3 2) Maitk X7 WARMKE SR ECEER,
EUNF 10 pm, — 828 2~5 pm. R ERFGEHe  BAMRBIEE, LY VB H b8 5T o B K e
A ERI A RASE 3R E—28T %9 580 DetalthmRE6, RRENRA,
RIBREH, MR E0ERTR, S RBRAIRAA, EAPEFTRETELHEL. K
PRGGEREMEREETARAKEAR (R ARBNSKAEBERIN T, BT YURK
B3, RO T e R Bk AANEHRESRA AL . KHA. BEEL
GHEED (BE 2 K- REEMBRRAm TR AUDEREENER, B TRKE 2), f#%
BB (A 4) B RE S MRpRsy  (RHRKE) LV L 29l R R [,
TR RN R (EE 5) AR RERRESE  AHWREER 2 100~3 200 m(E 1),
5. GERR, WA AP EE MY M REWHEEEE, RE—BRALRELTE
GBRR B EMBLREATRBEARARERE K AEBBEARE. FARA EEROTFET
FIE AR B BRI P, SHED (RFERER LB PEMTGASK Mt t. METHE

HAS ARE) X ZBY; BAMURMERRET FEARCHAGEREAE, £ SEM TREXH,
LT YRRES, HHD SHERSY 1 KA EESE BRA

F2 STWLESSHAMBE X HEEEIFER(w(B) /%)
Table 2 Analytical results of U mineral composition by SEM X ray energy spectra( w(B) /%)

K984-7 Ww-01 W-52

HHEHT HEHY #a HEHY kel wa HHY Liikdl

uo, 81.03 78.21 72.80 84.54 75.43 68.25 79.05 67.56

Si0, 12.70 10.59 21.34 6.22 20.61 22.34 11.16 18.65

ALOy 3.46 7.34 2.43 2.38 1.88 3.63 7.72 3.08

CaO 2.81 3.86 1.27 6.86 0.48 2.35 2.07 2.03
858 2.16 1.60 3.43

K984-3 K984.2

HHE#E HHEHT wma #a BHEMY HE Y e e

uo, 78.35 80.71 73.25 66.78 82.60 72.66 68.73 69.25

SiO, 11.92 13.47 20.40 21.37 9.65 15.11 20.34 23.68

ALO; 8.53 2.08 0.87 1.50 1.57 11.36 1.56 3.40

CaO 1.20 3.74 0.47 3.53 6.18 0.87 2.66 0.35

S 5.01 6.82 6.71 3.32

N TERSCHRERENYER . HHE BHRREARIFPOEHEEE, ORBEEXSH: BE™ X650 M B X fHER k%
30) s THE OB IR 20kV, Bt A3 30, B HL/5 1:3. OkeV, T8 2:14.0keV,
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Table 3 Zonation features of interlayer oxidation zone of Cycle V in No. 511 ore deposit

e

B

R
A o T B BT Wy E TN
BEaR RO . BRE BB BEA B BERE FRE xaa
BRYV (ARAERGEE) BEV(AREREE) HET W
BET Y KT &R K& W&y SR s s
FETAR RET 1L HEw b w/E&EI [=1CZ=E 4 SRS AR L
HERY FENE, R REAEGF RERR & REGENESTHS  RRERE LR TR AE
HXS8
Cx/% 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)
us10°¢ 5.33(24) A 11.55(118)
Th/U 1.28(24) 0.06(25) 0.64(118)

* WU Th B 216 KBS AT, FoA B tw SR A Mt F R R PO, 35S PR R

HRsak+2 58, RRAEER.EBEARY
wR. FRE FRAEZH 2T, X 57EHM
HHRE RARE B S H, FRGHRRE
W H FE MBS B IR SR 7T, 8 1L 1T HE BT AR B3 Y
FREEERNE. BEFHERIEETTEEBEILA.
B SEERN S H RSB N L, LR =
WA A EE S R A Fe* HR R Fe
(Anderson et al. ,2002) ,Fe’* & 8(0.34% ) BRAKFT
B (REH%,2003)

WYy ALFEEARERKRBRE, EAH
By (R EARBS%T ) FIRE, RE\EAKYT ™
HARAE, o] X4 iR A B A AR B g A R R R 26
B, A EREY BEBRSG TUEWERY b (B
F6),aELXZREBMRBEW, NEKXKEL 0.01~
0.05 mm, £ & YR 5 7 F 5 JB AR 5 40 fia f P9 B Rk
BHHE(RA 1,2). RRBKCRELD

PR JEAHE 2 8] 0 T S, B A A S,
RERZREEMTERENERT BE, pEFaRd
EW R, BERKE; LA HIRET, o] W%
REET (BREBE) REBEVE BERBETLEN
BE, B THMA> . RKAKAHHEEAEER,

THRHERIES BT RRAGK 3) , AFS
WRPES Cy S F? SRR RA ML, B
HEAHELE BEF, LRASSBE K2R
AR BT A TEH S C4 .S Fe S BEBETE
JEHs  Fe /Pt LEE L BRE R MBS, T
AT #E o FS* /Fet HHE R T3 4, 38

BEHRK. IROEA BT AEFP C4.S T
BB LRB (450 84.8% .154.2% ) B FE KT H
7 (45.7% .24. 2% ) AR R H (77.4% .25.0% ) o
ZEBEMHYER USE . Th/U HEA LR, X
511 § R V Emab ik 2 R EAL/E AR | TN F

(1) BREAEARSERRKSEEZ A
HEHRIKERMNNGS, BEKA FIRA KK
(WH46); BT ERN 8T Y P BHEE
LI Fe** (BT ; BV RZ B 840 MR LA R
STUEMELIBRE., HIBEMITHSRSE T2
VB EETUAEPREELTE, FTHEF® AL
WEFHEEE. CRFSEAFDE P LI
SEEERARE, ESIR R 5 5 4h B 7T # A
511 § R B MEZERE,

(2)H Cx S TR RBUFRPIF AN, RAET
Ptk ESAIYE S, B E8H 55 AL
WA ESREAMFHHABR T K, RZPFH 5B
BRKZES , TV AEFRBEERE. Cy &
WESH VRS AR, W4 TE g NS E R
ZE VLB (Anderson et al. ,2002), 3FBEE A K
IR ZET AL WRBBERIIEAREX;SMEELD
SO;~ &%, 79 A WA B R I A BERR 5 R
BT IEAXEE,

) A EH F* /F HEEE R IRE,
Fe ' SBBE, SETUERALEHE PR
ERCE B AR S, R FETE G & BRI 45 K
BT RMHEY A, BRERNSWREET WERE
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RERREMFEEEA R,

(O EIHEF NN SH RN H B
B AL, B Fe* SRR Fe* ' B K. HMlli%
BIFERS =M eiE RABEE AR, BaiER,
MRANER, MEYRE, W Fe " OEFR Fe '
AR BEMERCOR, BB T, WA VLB BT
FE5HREHR, XRIFREREN AR 55
T2 EMXHRRETE,

4 SR TERITE

4.1 B RE

HFHA#TAaTHr -8RI 2~5
pm, MELIBKZE BT Y, i, 85 & RT R X e 1ETE
RANAR, B A PR AR F T, 7R
B A A Y s A A B R SR TR TH R
HHTHEERL HHBEEREVEER D), FERY
K 2.676~2.807, S EIHA-WREGT K e
WEERBHE(HEF%,1992), &5 2 RE L
TERRE R RIS BEKIRE(12.5~18T ), HEl 511
T RS EMTRER T EREM
4.2 HEHK

HFT ARy YR EEE BB, ik
TR (SRS ) # AT F T 3%, BUMF 0. 15
mm B (A EEH TR W E LS U-Pb 4
B(ES), SR N(11.7£0.3)Ma,

ZHI B (1997) 39" K EALRD & Fgh 8 A 7 5k
T7 4% U-Pb 02, 538 S AFEREIE, KK
4 66 Ma,51~30 Ma,25~15 Ma,12~2 Ma #l 2~
0.7 Ma, Bl 3 HEE N Z R LW E & A4
%05 2 HEBE AT A FR . WK AERNE
SREAYS, FEIMIAN S1L B Kb A8 R 1EH
BEEABERPY 66 Ma, IIE T HRT Z— MK
B #ENSRE, Sy AREERERFREA
B W AEAEEE R RS R,

4.3 RE1ERNE

BRSERZAT .. BR=ZAMFR—RIEINE
FULBUE R R T RP Gk BBV e m 2k, 7
FETMASBR e BEE T —EFENANY . B
By SR EN, Bt EE —ERENHEE(EIE
HE%,2004), ESHER(Z 66 Ma), H FIEH
AR EACHEB TR, R FE 7T LE = 2HA
BEHFEEEZ M, RBOKAWHLE TG E T
HWE HEZ(FH) FEKBUABAET EKE
(VEEEIRME) , hi T 2 R4 & T UL R 83
TIERBT 5,

SU T RSB T ER A FHER&AE, IR EE
KBV EIIRE RS I B A 5 B £ CRHER
RIMAFEKPHEFRG) . SR ERREZ R A
AERMETIMERL, AT R VIR T &R
HEHRENSERS =Y, KIBa R R EM
FALERR(FM) AR EAEK S EERFERES

4 BTATHEK AMHIRINSSERETHER
Table 4 Analytical results of U** and U* concentrations and oxygenous coefficients in uranium ore

w(B)/107° SFREL
HaS [A==5:o BEARK
Ut Ut UG, U0, UG, UG,
w-01 2770 5990 3140 7200 12 25 12 UG,+25 Uy 2.676
w-52 25.2 110 28.6 132 11 46 11 UG, -46 UO, 2.807
K984-7 5240 12200 5940 14660 22 51 22 UG, -51 UG, 2.699
K984-3 870 2090 990 2510 37 88 37 UG, 88 U0, 2.704
K984-2 120 310 136 373 50 131 50 UO,-131 UG 2.724
ST B Tl bR R BF R B s ep oG o
RS TELAUPhERAETER
Table 5 Whole rock U-Pb isotopic age determination results of uranium ore from No.511 deposit
w(B)/% t/Ma
s
U Pb 204pp 206py, 27ph 2Bpp 206p, /281y 27pL /A5y
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+0.4

SR TV IR RBIR B AT PO JFAE U=1.24% , 2R ERE KRB U=2.71%.
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WE RHE— RN E 7K E b (B AL-E T8 R R
R ERREAFDE P EET PN F' B HiH
AL Fer (BT A8 R ALT ), IKME S
(MEHT H,S) BEA R SO, AILYZE B # A
b G, B 5TE A FLER (P Re N FE MR 2R I A4, 7
M THT) (Andersn et al. ,2002), ¥ 4E B £ FTab s
W5 B DO B AR RS, BUE R S IE TR R
BKER ; R AR S PR A VSR IE A S R A KR
YER—Ha LAk, E K i B S Wi s I FE , Bk
WY AR ERL (FeS, E4LBM H ,pH F
FE) En BB TR ; iR E L P BUH SR R W2 )
KFEABIRIERE S A VKB FERER M E
Weban, B T EFE pHLE, 88, SUHE R R
N BB RO, P AN S S gk R
BE (BT . HS FER) AIBRKIEEERTE,
W= 8] 7K X 75 T R A B 35 43 9 2% B SRS L9 R
BfF , R 434 25 30 5 IO B 4 T LU0 7 b S
AMPERERY . LRSS U A RS
W AFM , 2 B A& K TERMA P B 3, JZ A B AL-
HIR R BB AR ek T, R R E A AR
AUREM, 52Z AT R, e R B AT E AT B JU%E

HE BEAIR BUREENENTE, Pam

T RBEZ M ATHERS , B LR B HT R = o

W 511 9 RESE ST o B AETEE Y 1R
% . FiREYRY 1EFRRIE YA VL BEH.
MTRFZEERT HRAR (T ER,1998), HE
RKEEE AR Y- HHFMT A EETE
B YR IE KA N A TE B RO S B 8K
T, R LW H T LUAATE XA T B30k
PEMBEHET HRE. LHFE Y (Anderson et al.,
2002;Lovley et al. ,199151992;1993) , fFEXEIFET
=Yk SR A B AN B BR ER R R A i (A0 Shwanella
putrefaciens, Desulfovibrio-catalysed , Alteromonas
putrefaciens , Desul furomonas acetoxidans , Geobacter
metallireducens R Desulfotomaculum. reducens % )6t
WU B, BN UGSH) EARBEN R . &
JEU R 1 (R B B4, 2000 ; Kiibek, 1991) . 1M L,
1B LA PO A R BE AR AT, BRAL X oS A
W TCALIE SRR 7 3R H 55 Y, RS PO H Bk i A8 S
BRI T = 8k 100 i 40 T AR BR R 0 SR 40 1 19 A L
REER(EBE ,2002; Anderson et al. ,1998; Lov-
ley etal. ,1991), FEFWEP SEESFHIKRE

BARAEMSEAR, My AabMmSaRESSE
AR R R BAIEAR (R=0.057,n=41), LA R EALH
WMy ALK ZRFEBATHESE, siEENAT A
WA PR Ew IR KM SOF- MA N
BR (JEHERRZE) , WA 43 IR X B & =Mk ik IR
M FBLER AL R T I A 5 A AR A FI Y
(£ W E , 2002 ; Anderson et al. ,2002) ;40898 R if
B MAEYECEHAREEN R TREGEZEARE R
B AP HSAEIRESMHEIERRWER. FE
W R e =t 8RR AR TG Sh B A P Fe®* Bl SR AR
Fe' MR (EREE).

5 45w

(1) 511 BRI T REFFEHREM . Z0E]
FHHRBFLBERREEREKRS WA ZEKER
RE, WA A PR (R R YRS ) .S M Fet*
BEM,TEREE VBRSO M Fe* SFH 445
TR 2 R U EE, B RU A PMTRTE T
B OIEEE, B HEENEINTRE. SR
ey T Shi M R (66Ma) , BA K AR
B3 (6 i & R4 55 o

(2) EMT R EE T RN B AW 5%
B B AL - SR B (B0 A ) B, 2[R B A 7
W32 2 A E AL T, B SRR A F AL BIRD S R
HE R EE L Y (S + ha) B 2
R YR B T4 10 58 R SR 40 M Jis 9 BE feb
BB BURL B SELBR 4, 850 LA R BT AR TR
THYRRB

(3) 511 & RIZ A AL KB & 3 A AL
AR — R FITHL R -8 55 RL H 7™ 4) , [6] At B REAF
TEEMBI ERBRR . FRIEMW R A #Re 5
B4R, T2 P40 B O35 Bl LA 5 A B 9 PR
WEHT FRIFEMEERT WEEEM,
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