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Abstract Gold Mineralization in orogenic gold deposits is closely related to H,0-CO, fluids. However, aqueous-free CO,-CH,
fluids are also important in some gold deposits of the Central Asia metallogeny province, based on fluid inclusion study on gold deposits
of southern margin of Altay in China and Muruntau gold deposit in Uzbekistan. X¢, of CO,-CH, fluids at Sarekoubu gold deposit can be
up to 0.20 ~0.23, and those in the Muruntau are 0. 07 ~0.23. The role of CH, in fluids is to enlarge the mixing area of fluids, and
is in favor of gold enrichment. The significance of CO, fluids in gold mineralzation includes three aspects, that is, including to balance
pH range in ore-forming fluid and retain gold content in fluid so as to be complexed with sulfur, to enlarge temperature ranges of critical
fluid, and to increase immiscible region of fluid. CH, is significant for immiscibility, and plays an important role for gold enrichment.

Key words Fluid inclusions, Orogenic gold deposit, CO,-CH, fluid
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« ER AR E (40672060, 40572066 ) Fith HR BT i 5 MR Y BB TP = REE N LR EL ST,
$—ERWT: B, B, 1951 44, @+, Hi#E, 9 EKE¥EE W, E-mail; jiuhuaxu@ ces. ustb. edu. cn


http://www.cqvip.com

P OO0 http://Awww.cqvip.com]

BAEEF: CO,-CH, A5 ERFTER: UM RELHEFBLELELY A4 2027

1 HbJFhoe

Bl R 281 LU HF ( Altaids ) 5% 25 6% 5 S0 6% S 39730 R
g M, HAR IR AL T 58 o F o AR b R & I B 7Y
NG, B RS R AL T B B R AR L se Rl i b
% (Yakubchuk, 2004) , BiJ/R % (L AL 3802 o I B %Y AR 358
B E R AR, i T AREF T B R AR
%40 . 85 B M4 5 JK ( Heinhorst et al. , 2000; Yakubchuk,
2004) . B/RZEHE L HF FE R E B AL FB2 NWW ) @A, 4
$E 450km, BIARFEANFE it HRFRE B RNEZIE TS, T
RRAT I LA Bt A A R AR B B R, 53
KT I B RS 207 3 A X3 (R 601, 1999) | S 4R K 1Y
MREHNZHEES-REER-ZERAT HEENPZ
—(Zhu et al. , 2006, 2007 ; &K% ,2007),

HEMRE IR %S0 R HE LR EA— B8RS
XA EAATER IR . XA 55 (2003 ) K i X Y 5 A 4
T4y A A R (e BT B BRI K &8, Rb-Sr B 4F
i# 278 + 5Ma; FEHR4H, Rb-Sr : 294 + 14Ma) FIHI 1S B AR HF
B (& 4 EL ¥ /R AR 58, Pb-Pb 7% 304 + TMa) B2, BURMSE
(2000) FRE¥/RAT B &0 WA B RM ST . FAAEMA
S5 PR (Ar-Ar 4E5% 320Ma, T AR 55,2001 ) JUJ 8% FR 8 “ Wi R
WA (FER,2004) , (A45 K EAKS A Z X ER
IRTT IR R B K R W 45 ), & Groves %558 SCHYE 11 B
41" (Goldfarb et al. ,2001; Groves et al. , 2003), PEfT RS
(2001) ARy ZHRINEHK BER TR L S 40 IRITE RS T

TR FF S 1 IR R RS LR Y SL T BURSY R &

20

B 1 BT Ll CO, MBI HFE

JRETHT AR LR B SR i (2004 ) S b 8 ol AR 4R
W FEIPERT Y S0 PR 60 B 0 B4k 2 % 4 0 98 Ak SR
BT TERB I NS0 RO TE SR 3 L T B A 34k
H— BB,

2 BUR% RS 0 PRI CO, + CH, Hifk

CO, MlA LB K B AF 75 T B MO I T Hb 55 BRORL
. BB KPRERNE CO, WBEAK¥ H H,0-CO, {k
FAFE CO,/H,0 B AR, - 5K BB A AL, g
BH/NRIR ST HRKEHE CO, EEK (Lyo-Veo, M
Liyo-Leo, B) , £ CO, @ B4R /> & Bl, Schmidt et al.
(1997) ZEfNEN Ashanti L& H 48 BRALEE B KB 4l CO, B
A= HID KIS A B, HE AN T RE R — R R AR
B WARRE , AR, EFUR R IR REA £ K £
BB Bk A b R A E KRB R KW EEE CO, Wik
FBAK (Xu et al. , 2005) , ¥)HWFFE LY, FT/RE ILFE%
HAbE9 K, A B HNEHR S A BB CO, +CH, +
N, ik,

2.1 BFRATETENBEE CO, fi&k

AT ) 48 T % P RR AT S IR AL T PT/R 28 185 1L A B oh
AR 5] - P AR S R, 7 T P RS R A R 4R 4 b F
I AMEBU(D k) Py, B L 2 R A AR A R R A SRR A
BEFLRME, 07 PR b U ™ i 6 A CO, BB AR A JLAF B0
(E1): (1)EF AR RRBEREKE(RaaEha)F

a- 7526 5B T O FRTE BB K A 4 CO, FIE CO, B 1A SRIT; b-Bifb4)- A SR PR S (Leo, ) B, SR22 ;- REA KN B A

BBk RS B4 CO, BRI B S BKIE K J7 [, SR25

Fig.1 Pure CO, fluid inclusions at Sarekoubu gold deposit

(a) Secondary CO,-rich fluid inclusions in quartz crystal detritus in tuff, SR17; (b) Primary CO, fluid inclusions in sulfide-quartz vein, SR22;

(3) CO, fluid inclusions occurring in quartz within biotite-quartz schist, SR25
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FCR PGB A SR, B 35 8 T kAR 9 4l CO, K, BT
T HAEKERE (S 8) Ky m 28R (2) BB
BBy - A%k KA/ BRI A WA CO, BBk, Bk
WAL REREIR . RBTER,S ~ 1Sum, IEET WAL K
BERBES; Q) SHERY TR NS ERENEE
BEACYB B AT R4 CO, LB, KA AERR. K
IR, S ~ 15um I ET YA XN RARNBL M. BN
BABOCH S84 T BHE B T X B EEK A TK M CO,
+ CH, KE WK (Xu et al. , 2005) , # Theiry et al. (1994)
) VX AHEI AT SR 18 CH, BE/R43%Kik 0. 20 ~ 0. 23, BE/RIKR
H 42 ~57cm’ /mol,

2.2 EBSY KR CO, + CH,-N, FHk

MENERREST AT R2WEZM NS, NW [[H/K
KR E RIS H K 100km L |, HIR A OFC R 24K
W TRV HNET R, XNEEETHZER
P—TRELELAZEFATBAER, RRIEG LR,
EACERER, MARAR THAE, ERDESHR. 5
JRA A e f e BT RHK 2K B 25 1K ) 58 T AR % 800km” , 43 A
FTH LI, BB BBT2m 4 4 (1) RBRELE
B (D) BIWR\EHKY -HEAEHE; (1D Z2RHEAY-
WKEAENE; (V) BHAR-THaB. .
Wi ARATERRFAGEA, WM 3 MR (1) K%
WA 1k ( LHzo'Lco2 Al Luzo‘vcoz )5 (2) CO,-H,0 2 2 &
(Lcoz'Luzo) 3 (3) & CO, BE N, Bk,

CO, ALY B 1 A AR RE WL 2], CO, [EAHA RlL IR
BE(T, c0,)/NF -5TC , EE]ET -63.1C ~ -64.5C, KB
T—ERM N, 5 CH, $ERSFE. BN, BBAEFERU
FARBE I AR EAA, 5 CO,-H, 0 Rk — ™t THE I
FLEIAERZE - 195C M 8 HE. oL SRR
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B, % F4k CO, 98k, 7ERI & (1% 1384 om "' HI 1278cm ™!
BRHE B8 7T CO, ik, WA CH, sl e Rt
BoRo WXT T, 00, < -STCHEEIR, EBR T HHH N,
i (B 2, B8 f1% 2327 ~2329em ') . ULEL R Sk
Vo VR RS PR A TR X B) A AR S BRI — B,

3 GEMRNHBEE S

B It R B E Sy R A E AR
5. H Au 2R E (FYRMHE 2 ~3g/t) Mt 4300t
(Graupner et al. ,2001), § K5 REERE H U LB B
A, 2B AR LY W B R — XFEIR
R HL I 3 R HLER RN S R T 4% [ % AR K
W& MY TRENERLHEPHE LS
( Goldfarb et al. ,2001; Groves et al. , 2003) i & , i 0,
FREBENFE, §FIKRERS B S KA
JRH 3% ( Kremenetsky, 1994 ; Graupner et al,2001), BB E
A5 BB BB 5T UL T 508 2 E BT SOBR
H1( Alyoshin, 1994) ,iE 53 Graupner et al. (2001) 1 Wilde et
al. (2001) 4T THIEHAIDIST . Graupner et al. (2001) FIF
FEY, BHBEKHEE CO, SEREBEELY BT W
R EEAH, AR ESRY LB EA T CO,-H,0 K4
Y, Wilde et al. (2001) EBEERT E LU T ILF Kk
CH, Mt BEIK, B it H,S i/ CO, BBk, NS SRR
BALR — AR R (8 CH,) B H 4L (& CO,) i .
2006 SERATH R TBREST , ML A TR EA
AT T B, R BB ISR S B WA L P E8 R K A R
CO,/CH, LLBit) CO,-CH, Wifkik %R
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Fig.2 Laser Raman spectrum of N,-rich and CO;-rich fluid inclusions from Saidu gold deposit
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Fig.3 CO,-CH, inclusions in vein quartz of Muruntau gold deposit
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Table 1

Microthermometry of fluid inclusions in gold-bearing veins at Muruntau deposit
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G352 ¥ AE

K/ pm)

Tm,COz ( T )

Th,COZ ()

Xew,

V(em®/mol)

MLTO4  HEA%EK, SHREHMK
BiBRREEETSED

MLTOS gt s hk

EREREKT - KW

MLTOS o gisthik, & B AHAK

MLTO7  #ek# A%k

MLTO8  #EkF b ARk, SRR

MLTO9  #Ek5 fba bk

7.5~20(21)

7.8~13.6(19)

6.6~13.1(8)

5.5 ~15.3(15)

6.3 ~25.4(15)

6 ~15(13)

-62.5~ -59.8(9)

-65 ~ -58.7(18)

-58.6 ~ -59.9(5)

-59.0~ -59.2(10)

-61.8~ -58.9(5)

-64.4 ~ -61.6 (8)

+11.8 ~ +25(12)

-27.5 ~ +3.1(15)

+12.7 ~ +25.3(5)

+24.8 ~ +27.8(10)

+14.7 ~ +23.3(5)

+17.2 ~ +22.9(7)

0.10~0.23

0.07 ~0.18

0.09~0.10

0.09 ~0.10

0.07

51~78

44 ~ 56

58 ~79

85

62

X, 1V A28 Theiry ez al. (1994) ) VX M, FIH Ty, o, M Ty, co, RIXIEHRG: 55 R IOBF N B

3.1 RAERAEEFMERNE

BIRRERR B REST BRRGILE, FEREH
(B WS LA K. S ECA M. SREHKE &
BRI DI EE PR A SRR, XA R A K
B TR #TEMR . HER T AR, 7]
4 2% 1)CO,-CH, Bk (1 3) , BEPR EAMAPR, K/
JU pm E 25pm A%, FRA RS 90% UL BB RERE T it
%, RFERE; 2)H,0-C0, R, RO WE, FUHIHE,
WO, CO,-CH, mBEER T L5, RWELEE &
HEHL, ZHEE (T, co,) BIET - 56.6C (R 1), — M -
58.6 ~ —65°C, YLHIER CO, SME B & B CH, MU bR
5o B —RE (T, co,) BHK,M -27.5C ~ +27.8%C,
Ty co, 1 Ty, co, H— BRI G HE (B 4) , X S WG R T H
CH, &84 ¥, M8 Theiry et al. (1994) ) VX AHEI 534,
F T, oo, Bl Ty, co, SEERAS CH, BE/RAHH(£90.07 ~0.23,
BEIRAFH 44 ~90cm’/mol,

20: 8
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Fig. 4 Correlations between the triple points and homgenization

temperatures of CO,( + CH,-N,) inclusions from Muruntau
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Fig.5 Laser Raman spectrum of fluid inclusions in quartz at Muruntau gold deposit

3.2 M BEOH

7 E R 2 B b T S M ER Y B R AT AR L A SR
FHAT TEOLN 2 IE 5T (RAM) , BRRBIAR KO
TR B FRAE . MR {25 %5 Renishaw /) &) RM-2000 #1,
LW AN S14nm Ar* BOESS , LAY E] 105, % om ™' 2
BB — KB, BOBIREE 1pm, 48T 60 /N RARMEEE
) RAM 2347, Z5REKHBN CO,-CH, WEIK, IRT NS
£ % 1385cm ™' A1 1278cem ™' JiHE B R T IFMT Y CO, g b,
HAE2913em ™ MHE B R 1 CH, i (E 5), SEEER K
PR I B AR IR B2 — B

4 Wik
4.1 CO,-CH, tkmyEmRm

HAR M EBRIAT LSRR R, tn] LU A PR
Wi fe, 5ABAH RN AN, R SERE S A B BK
F W =47 ( Van den Kerkhof and Thiery, 2001) , B FH #1458
IR fo, o, BERUR) | S CO,-CH, GARO) A1 CO, N, (&
k) TR A REIIE . CO,-CH, (ARIMKBA I BA
BRMESL: 1) BN —RE(T,, 0,) & TEABRE
(Trrcop) » 7€ 31°C BT M8 — BB A CHOAR . SO BRI 5
)Y 2T, co, & T Tusco, » BJG B AR B 4L 3R T 4R B AR

Van den Kerkhof and Thiery(2001) # i #& & H- BRI EK, )5
HX S-REK, FRYRLH F g CO,-CH, HEEKXH
43R H-R ik, H7E BB i HBR S R4 5 1 SLG—
LG—L fAHZE (DB BN S-BY K, HAHIRAHE R
SLG—SL—L,

BHTFBOLR S HNE LB EE ST FERRM & 1R
{3 CO,-CH, & & , Ft LATT 4R & Thiery et al. (1994) ff] V-X
HIE, B BHIEARBE Ty, co, M Ty co, RRIGIRRIEE
JRAEF (em’/mol) 1 CH, FIBEIR I3 3K Xoy, o THEEREH,
BRESY CO,-CH, WIKERM X., #0.07 ~0.23, BEIR
{EFI% 44 ~79 om’/mol MY FHEE 1 ~0.56g/cm’, TP
e CO,-CH, WKIAR K X, 7 0.01 ~0.23, FE/RIK
1K 42 ~59cm’/mol, 41 H4 FHE 1.02 ~0. 7T4g/em’ , Wk
H:ffj CO,-H, 0 {& A9 (A — R B (B {5 250°C ~280C
FEN BB MR, Mk & EIEREE CO, HEMHE,
£ Van den Kerkhof (2001) fj CO, {4 7 =i & AR B 1 153 8)
W BALRIKE S TEE 25 150 ~ 320MPa, 7R T & (LA 45"
R MR EIIHE,

4.2 CO,-CH, BNk Au B 1R

& CO, [RELF Y H,0-CO, (kR AR ST
P ELJB 8 89U % , 56 CO, B CO,-CH, B hduse 265"
KK BRE, % CO, WikMEE SR B Au L5


http://www.cqvip.com

P 000 http://www.cqvip.com]

HALE . CO,-CH, AthEL AT KA : AF RELbG B LERT H b 2031

FAM RS A YUBFTES . Xu and Pollard (1999)
XA F| T Eastern Mount Isa Fold Belt [G]3% 11} 22 Bk Ak 4T
THR, AN ZXKBELEFNE CO, WikZF & LR
H,0-CO,-NaCl {A R M43 B f5 BOE BB AR B 45 R o Schmidt
et al. (1997) ¥ B T N4 Ashanti &4 1 R & CO, Fiik
(Xeo, >0.8) , HIARXFEE CO, 5 CO,>>H,0 K Wik AT fE
RET AR KN FAALR, B ARE HREOK
MRS H,0-CO, 1R Bk, Bk T H,0-CO, k&
RIHE S B ) BN B U B X IUR B 14 CO, i 44 K BHAFZE T R
Z H,0 B Fitk, 18 Klemd(1998) WA K4k CO, Fiik R4k
JAMIR A R BB R B AR o H,0-CO,-#h ik R Hilk
M BERER ., A Schmidt et al. (1998) BBF5IA N Ashanti
SF RN SBERMAETRL,

Au B85 CO, MW E EEUIREKR, AL CHRIESL
FEAEKSET S AR OEETE CO, SREFRK
Z5], EEEE CO, ik, BHT AuBFH CO, MiL¥
BARR, —MBIAK CO, 3 Au EB R A GER B EH,
Phillips and Evans (2004 ) 3 i L 8 & CO, ¥4 (10mol%
CO,) F1#% CO, Hiik (0. 1mol% CO,) & Au ¥EBFFE, £ H
COo, & W ARPET XBENIEA, HFEEXLEZE W
Fidk pH EEE RE WA P K Au FREIFFEHLERSER
BMEAERAHGTES, REELFAANEY AP E
Au ULTE . ARSEFIBK i (2001 ) 3@ o x4 A H CO, A IX
3k CO, M A IE S Au FEARKEH, BT & F Au
K327 x107°  WifG &N 2.5 x107°, A N8 CO, £ xHE
BUE S Au kA EE TR, Yang and Scott(1996) & BL1EH
JEHCRBALYIE R K LS B R K’ CO, S Au
ZREF TESRAR BET A BETERHHNE
CO, LR/ PR EREIER

FEMRBEBFLREFH Au JIEMEERE, Bower
(191) WERAFA T Au TR S WA A RE L X, Au
HIRA WA RBAEERE H,0-Co, MEARMKBETH
B (RBB X K) &N, RE TR ENEENEE
KK, CH, ¥ RBEAEHEXKEW,300CH,CO, &
BT 15mol% A4 W] &4 Kk AR, T CH, F& X
F 5mol% Ft B BB K 4 AR (Nadon, 1989) . LA CH, & &
BRI B T KIAEARRE M E,

5—/T,CO,- H,0 Hilks CH,- H,0 WikiBG2FH
ABULE, B CH, + o, = 2C (A &) + 2H,0 ( Craw,
2002) , X B UARBBE - RHYIF Ry 3 & A KK
ML F B BRI DR A A E , A BRI S BB B
FAFRBE, B R S 0 A R MR . R, CO,- H,0 3
k5 CH,- H,0 kMBS A R T &MU, HEXT CH,
XtF Au BB MEHRE TRARHEE, B XRREK CO,-CH,
RAEBEEMAKYET R FHELIRHA CH, M CO, —
Bt Au ERETEEMEM,

5 &g

(D BEWBEF KR 1EAS H,0-CO, RikHHEEY
MR, WA G REDTIERY, FI/RERA R P IEKE CO,-
CH, A — &y RRAAEEENE L, B RESY
FPUREEEZ M — S ET K, CH, " KT Rk RIBEKE
B, AR X Au B RV,

(2)CO, Hitk7E Au B PHEREAZELRFET =4
HRY RS B . Zpfith pH EWE RR AT Au S8
HEHERSE R EGEARITES; P RRERR
ERHREER; MM RE N XR.

B ARXBERNESTERIFBA/REBXA X
By 255 s R AT T Tk K% Akbarov H4RI#FE,db
FREREMAALBRRLE TEEBREEST RIS, B0
LS BE TR R o BB B IR S R Y B R TR
OGS S LB, L RUR AR BT S
XEHTERER, EH—HBH.
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