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Abstract

The Miaoershan uranium orefield, one of the five large-size uranium orefields in central South China, hosts
the Chanziping uranium ore deposit, which is the largest carbonaceous-siliceous-pelitic rock type uranium ore de-
posit in China, and some granite uranium ore deposits. A series of petrographic, microthermetric and Laser Ra-
man microspectroscopic studies of fluid inclusions (FI) in the quartz veins of the Shazijiang uranium ore deposit,
one of the important granite-hosted uranium ore deposits in the orefield, were carried out by the authors. Five
types of FI were observed or identified, namely liquid FI, daughter mineral-bearing FI, pure gas FI, pure liquid
FI and hydrocarbon FI. As the main fluid inclusion type of the whole ore-forming process, liquid FI have char-
acteristics of the ore-forming fluid. The homogenization temperatures, salinities and densities of liquid FI are in
the range of 109.0~342.6C, 0.53% ~7.73%, and 0.71~1.02 g/cm? respectively. It is concluded that part
of high-temperature (>300T ) fluids carried significant amounts of uranium at the early ore-forming stage. Of
course, dominant ore-forming fluids are characterized by low-moderate temperature, low salinity and moderate

density. Daughter mineral-bearing FI could be captured under the condition of ore-forming fluid boiling. Daugh-
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ter minerals are halite and sylvite. The homogenization temperatures, salinities( w (NaCly, )] and densities of
daughter mineral-bearing FI are in the range of 211.8~322.0C, 32.39% ~39.76%, and 1.07~1.15 g/

cm’®, which should not be considered to represent the characteristics of original ore-forming fluid. Boiling re-

duced the activity of uranyl-carbonate complexes and resulted in uranium precipitation. At the last ore-forming

stage, the addition of hydrocarbon probably from host granite into the ore-forming fluid contributed to the re-

duction and precipitation of hexavalent uranium. Meanwhile, hydrocarbon-rich host granite created favorable

conditions for uranium ore body preservation. The hydrocarbon is composed of lots of saturated hydrocarbon,

benzene, olefin and bitumen.

Key words: geocheimistry; ore-forming fluid; hydrocarbon inclusion; Shazijiang; Miaoershan; northern

Guangxi

B ARTE R R B R s+ E
EHAE, RV YEGBUEL I8 . EEWEE
T AT 2 (VR Ay 2t I3 3 A ) L B IEHIE , VT LA
RABBE RN EESAEMERNER. B
W, AR IR T R E WA T RA A
A SR A T T R A AR R R
Fo [, B RSN E R SRR Y (£
LRWITEME) A B B AR R NN B i
PRRL AT RIS, (H R B A R 5 B: B B BRI,
Hefo AN A, T, gt #e
ATREXS Gl 4 N AT B A A 2 LA 7R AR B2 RS R
(Dubessy et al., 1983), 4R, ZJBAFE WL E
W FITETOES D INBE R R SEAE T
Wittt B AR BEST i & #8 T B E A (Champbell et
al., 1984; Lueders, 1996; Kouzmanov et al., 2002;
Kucha et al. , 2009) , i #8832 ] T HAW 5 5
LY B BT R 0, 2040 B ASE 5T AR AT A B B
Bk, B KA 54 A R S AR 2 B AT 3R
BUAD R B A S B R AR TB.

UFOH RO T AT RRERN, 2
JLILs 9 HNEENIERERHT KZ—. B7E 20
4 60 ~ 70 EREEILE A& 2 SET s R
ERIRIMEER, ZIEFRAARERCLEELE N
KAGHD K. BLILAHE™ 2 A i ol X R Rk g™ B
Z—, KW % 4 0 B E OIS ke TR A
Ry K—5F9 K, RO EAR HE
TS E LR AR R, LA BT K (H 5k
— I BR LD IR ) ZHCh BRI IR IR, K

O HEB TR . 2005. HRE MY .

BRAGEARTR BN, MY R Rk 3
LRI AR B L & CO, K H#4E (Cuney, 1978;
Leory, 1978; Poty et al. , 1988; Wide et al. , 1989;
Min et al. , 1999; & 54855 ,1987; 7% E4,2008) 41
CO, 87 CHy H, B B e — B IR Pt
BRI (Wide et al. ,1989; {EHL#SE,2007), HIA
SHZEAT X AT 13 KB AR T B £ 5T, Xt
LA SR AL 1 MG S = R R VB S M
5 IR o R S TR A g LA Al R RV A AT B M
TR 1 R 00O (725, 2007 ; 738 B %, 2007 ; I %
% ,2008) o BRI, B R0 RN B TR BT 4 i
B K UURE S RO A TR R IR A . Y FIL
IR IR b2 TR S , BRI AT D B AG
EIRBFSE 0O (i R A MEEER, B
BB AT BOR . AR BT X 7E 28 (8] A
B ) - S L VAR SR M B 4 R AR L
PRUEAT T BRAN BT 5T, X0 T 58 AR HE™ R AL
THRARRE MR e A EEMNE XL, R, %
A B B RR A 3R R T BB R, I
St H AT T R0 BB ST, IR R AT R I B R 43t
THIERE

1 MRS

UFIH RIS AL B AL TR TRk
TLrE B SRk R T FE 4, 1L ISR TE A S
BEAN VSR A H LILE R B, B AR U 4 B % 3
%O

@ B Tl 230 BRST BT, iRl R ERRLE R . 2007, 1) LU e BOBGR VA0 PRUK A Bh ™ S 42 ™ VR R
© /7 310 B FKBA . 1991, A PN T - IRM B 1 E R R R P BT SR



B30% B A% HHAW LT R A BB AR BT 5T 35

HLIL- IR 76 5 4 S e X R i A a2 DA BT I —— e M. RSB E T AL AL
SRR HPNEERY X, BTG H, KR ASAEXRSME ST FRAT AL RE
BRI MR B BRI G X B4 WBREE R AR R R X O (1) KN F B

110°30’ 111°45' 111°00’
21 2
o o
o
IS Pt 1
Pz 2
T 3
K 4
2 S
& SETE
+ + 1 3
6
7
/ 8
K & o 9

110°30' 111°45’ 111°00’

BT LU O DX T P (4 3 B %5, 2007 P55, 2007 K)™ 78 310 A% KBA, 19919454
1—CE FREAEE; 2T ERBORR; 3-SR KE BKERRIELS; - ORERBRARE,; SRR EEMN;
6—IERERAMER; 7—REBARLE; S—WEL, o—hw AT &
Fig. 1 Simplified regional geological map of the Miaocershan uranium orefield (modified after Fang et al. , 2007; Sun et al. ,
2007; and No. 310 Guangxi Geological Party, China National Nuclear Corporation, 19919)
1—Proterozoic flysch formation; 2—Paleozoic black rock series; 3—Triassic limestone, marl and siltstone association; 4—Cretaceous molasse

formation; 5—Main granite body; 6—Patched granite body; 7—Unconformity; 8—Fault; 9—Uranium ore deposit and ore spot
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Fig. 2 Micrographs of quartz veins and fluid inclusions in the Shazijiang uranium ore deposit

a. Coarse crystalline quartz of early mineralization stage; b. Fine crystalline quartz and purple black flucrite of main mineralization stage; c. Micro-

crystalline quartz of main mineralization stage; d. Fine crystalline quartz and pyrite of main mineralization stage; e. Comb quartz of late mineraliza-

tion stage; f. Drusy cavity quartz of late mineralization stage; g. Halite-bearing FI; h. Sylvite-bearing FI; i. Halite- and sylvite-bearing FI; j. Co-
existence of aqueous FI and hydrocarbon FI; k. Gas-rich hydrocarbon FI; 1. Liquid-rich hydrocarbon FI; m-Pure gas FI; L—Liquid of FI; V—
Vapor of FI; (1), (Il ), () and (V') represent types of FI; Hal—Halite; Syl—Sylvite; Flu—Fluorite; Pyrl—Pyrite with excellent crystalline

grain form; Pyr2—Colloidal pyrite; Q—Quartz
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Table 1 Microthermometric data of fluid inclusions in quartz veins from the Shazijiang uranium ore deposit
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Fig. 3 Histogram showing homogenization temperatures of fluid inclusions in the Shazijiang uranium ore deposit
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Fig. 4 Homogenization temperatures versus salinities of

fluid inclusions in the Shazijiang uranium ore deposit
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Fig. 5 Laser Raman spectra of fluid inclusions in the Shazijiang uranium ore deposit
a. Raman spectra of liquid in type V FI; b. Raman spectra of gas in type V FI; c¢. Raman spectra of liquid in type V FI;
d. Raman spectra of liquid and gas in type 1 ~IV FI
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fE M B B2 2 — (A 44 ,2009)

B LI R X N R (8 6) 7= F M A 3
RAEZH LGSR AGT, BB B7R T s E
M, R A A S R BEGNEaE A, %
HEAZHMT KA AR EHR RS R -3
TRELAE TR B K EE A KK (B R K&,
1984; & =48 %, 1990; EBX B%;1987; Min et al.
1999) ., FABA , HHAIIERS RUTTE R 201 T /SR8
FEUR Y BhAE R WA TR U B A A &
4, BPEL A 5 w5 0 1 6 R e K M e ik (B 3 A
%,1990) , M4l A UTIE W E B2 TRV AN E
AL JFORAS . pH A B 07 e B IR AR 4k, Hoftn 5
Wi R 2 A TR IR R B 194 R B FH B 401 5 8 S A
JH%% (Cuney, 2009; Skirrow et al., 2009). & 4h
R PR K4y AR PR S Bt 2% B TR X 1 E
BB BUS 8 £ 3R (Cuney, 1978; Leory, 1978;
Mclennan et al. , 1979; Michard et al. ,1987:#%q
A5 ,1993;2007) . W FILH PR B 44000 1R B 158 )R~
BB N B B AR B A R E X
(] 5 52 56 00 153 9 4 S0 A 49 % K ## X 18] (Naumov,
1963; XIF X% ,1995) FeA— B, B L 1A 08 K 6
B, KRBRAR T B BRENBELS B F MR BT , A F) T-4h iy
Vi, ARBRASSER B 15 R 52 2Bk 8t
ZHMETAEFEEN, REEBYT RKAMNT Fish
R T B4 4 (Etminan et al. , 1989; Wide et

al. ,1989; Sangély et al. , 2007; K& IR, 1995; B¢
FIDHE 2002; H IR ,2007) . 18 EIL 5 b A B 4h
TR A B L% 07 H TS, — A R IR 2R 4 IR
BT e p R U R T AR KRR (2
FHE 2008; N, 2000) . Bk 45 (2000) BF
FER, MR AR TR KA TR
BRmEmaRWEAA S, R ERMY R HH b
SRR ARTRETEREEFNIEHRXR
R, bR L, HATBRAA 7% 52 Po 1 (F B,
2006)—*k¢, B 2MENE B My A EE EZ
—FE R E A s B A N . SRR B B, B
AR IR A RE T REELE R B T X R R 1
BB A, BT N A TG 58 2 2B 1 Al T 3 B9 38 R
BT B, R B 53 248 5 8 M A8 () A R gl 44
¥ BLLGE B R A 2R BIAR K MAE A

5 FE4R

(1) BRI KNS BT KRBTSR 9
BT PR ARG BB AT
YRk A aEg gk R R EE
W THYEENAEE R, BREEEA N
WHEANE, AALREBRRTER, REALE
# H,Oo

(2) For B FARXT VD FILH R 7 o Brdh
HEB A RERET —EEM, MRy T EF 2
SR AR R b ARTR IRER B SR A A
WA 4r R K* \Na't .Ca?" & [HE -7 & HCO; \F .
Cl™%HABF, By B0 B8 b B, B0 4 I8 5
K ERE TS TEEENEES, HhRES
faRAEy B3E, B RE MG,

(3) FFU YRR TR A5 1 Ve A
SRI , FLFT X 7 0 7R 2k BE S R R 4 R I R O 4,
B VR R ORI T L™ I M P B R 4 B 4% B8 T 1
W, BRI THTIE. B0 Wb B, v 88 R IR 8
76 B A R R 2 2 A B A S S A DT 1 2 B
SN TURR T 1 8 RN, X B IR W AR A R Al
AIE LA AR IR R TR KRFER

& OB BSNTAERE T R Rl AR S
KAV 310 B HER KB B B Tl 230 WA
RITHE B, 2 B SCGE R 44 B vh R e
HOIRAL AT 5 B 22 1 R 4 T AR U R 4k 85 B 9T A
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