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Fig. 2

Histograms showing the microthermometry data of the fluid inclusions in Daping gold deposit
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(4 58 B I AE AR B0 . A 13 A4 R = A AU EOHE
TE—56.6~—57.3C, 3R WX L4 ZE {k rfr S AH 4 43
Rl CO, ;7 A~ CO, K G Wy Rl Ak I B2 B8 78 6. 5~
7.5°Czza), %R EREE 4. 80 % ~6. 54 % NaCl, ¥ 1% F
BB I A3k BE A HBCEEIE 5 72, 3R B B Ot 1k
BT — o 9 A R A ) — B O (% K
WA SO TE 287. 6 ~ 337.1°C Z A, E{E7E 300 C
A SR B R (E R B 25 50 C A4y i KT
T A B BB ) D 3R B85 25 3 W) e 30 k1 56 B B T
REZ I T R I R TR 2
4.2 R SHILTNE

ARRMFFE FEEBE T B B S 2l A R
FIRYE i 5 B = A0 19 CO,-H, O T3 32 1A B SAH 1R
GriEAT T R B E G 43 A 1 B B A AR ) =
FH BT 4l CO, 1 = AH 55, PR L X B B 11 £ 28 {4
HAET D b, 43 Hr 45 R U1, B B LA 2 1A 1 38
Jehr & Ot 2 7E 1283cm ' Fl 1387em ' i B W Wk %
W S AR AL 4 B AR SRy 4l CO, (18] 3a) , B4 f. 52
RTE 2327cm™ " Ab Y BLHA (B 3k 0, R Hodh B b i
N, (JE 3b) o R MR A AE BG4 i oA
CH, \H, \CO %5445 B B 11 £, 282 44 rpr <0HE 4 40 2k
ARl CO, AR H B AUk, XL RB 5% 6
SLEG A5 A — B
4.3 itig
4.3.1 B RERISAE

DS TEAE o N N B PR T T o IN R Ao 7/ R
B Bk P A 3 R R T B B AL A B A
B A CO,-H, O B B R F 4l CO, £ 2 14 1
F2R R W WK 2 L CO, Sl 32 (CO, =H, O) %
B pAEER ) CO,-H, O-NaCl {4 5 1y i 14, 7 4 5
W AR & A D E N R, 1 H A A
K WAL AR, e B AE BT o R O A AR R R B
MR IKELRAEAKR S 5,

LIV SCH 3R o A DA A o ) — A 3 4 e o
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Laser Raman spectra of gases in fluid inclusions

Fig. 3
in the auriferous veins from Daping gold deposit
Ca)— R B T4 S0 A0 28 0 CRE i 041301) 5 (b)— B BE T8 No 11y

CO L ZE R (BE i 04130d)

(a)—pure gaseous inclusions in stage I (sample 04130j); (b)—
N;-bearing CO; inclusions in stage I, with N, peak at 2327
cm™ ! (sample 04130d)

HIRA CO,EME HEAE COmEMFM CO,-H, O
R FER, H CO,-H, O B4 58 {1 75 i 52 Bl
RAAEA 33X 2 B RD A 73 B 4 (5 I 245, 2004 5
Diamond,2001; Xu et al. ,1999), [&E#} CO,-H, O
TUAD R (R B B ARG W . 1 e {1 (L IR 2 A
R 72 A3 BT 33K 3 1IN O o AH 0 A Y 4
R (Wilkinson, 2001), 7 T-Xco, KRR K L (& 4,
REFECO,-H, O IR X o, (HEE R EA .
H Th-Xeo, 8 55 2 B0 76 AH DL AN TR 7 il 2 B i
Fe e T iX 04 BRI ISR R b . AR Ik
A K IR R AR OF HL X o, <200 T YA
FEARWAR D A 43 B TR WL & KA 4K CO,-
H, O R AA T 2 4l 7K 3 300 HE I A 5 3 — T 187 52 7]
B CO, & % o [ I 58 WY 80 4% 1) AR 4 15 4 T
IR TR AR S AH 23 B A R A T BROE g
P b, T B S Y B AR CO, A0 B2 K LE BL L™ By
BB I 08 22 0] B8 LA VR AR 4 A 23 B 4 TS T R AT

CO, (mol%)

4 RFET CO-H. O GEKR Th-Xeo, KR K
Fig. 4 Diagram of total homogenization temperature vs.
calculated mole fraction CO, of CO,-H, O inclusions in
Daping gold deposit
JEE FEl ¥ Bowers and Helgeson(1983) & 8t , H o 300MPa Iiff 5 4%
DA M I FRLR L LS AR DX AR 1Y R 3R R D A
—8. Xco, 1 Flincor (Brown, 1989) # {155, Theco,)
By COLATs Tha, o) 2% HLO 4l
The critical curves are modified after Bowers and Helgeson
(1983), but the 300MPa curve is presumed based on the know

curves. Theco,): homogenization temperature to CO; phase;

Th(H,)w :homogenization temperature to H,O phase

MR, B4 BaRp K CO-H, O K1 Xeo,
fHFEH 0.1~0.5, 46 KRZH— Ny CO, M5 an ik
TR [ 3IIE A1 K 4l COL A BE AR 1 COL T ARE™
DA ZE HE s DU A DX P B B ST I AR 2L N I 2
Xeo, KT Xuoo — Mt L4 70 4 5 (ol 0 046 4
W R IR ) U I A i 2 CO, <<H,
O(Mumm et al. » 1997) . U1An £ R Kl 4 457
SN e T A, 2004)  ZE RLF B OOR BL 4 A Y
Yirisen 4: 4" (Barrie et al. , 1999),EJ & Wynad 4>
B (Binu-Lal et al. ,2003) . Il & =115 &% (Fan et
al. , 2003) /NFR A 4 (F B 22 45,1994 J0 % B
55,2000) AR ARV 5 4 (B A . 20039 ) 5 45, 51X
S RIS A7 A AR 53 5 A P AEL s JHC U R 22 R R LA
CO,-H, O B4 FE R SR WAL 22 4R Ry 0 3 s
K WAL AR T4l CO, AR, AR RS i
b CO. F U R & T EiR o K, ik RUEAR T gy
Ashanti 5 48 (Mumm et al. , 1997) 1 [ V4
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FMP 48" (Xavier et al. »1999) (1 A" WA . stk — 8"
AR AR Pl CO LM G 403 BB i
K CO, > H, O, KA MAn SART BRI
A CO, /b N, Ml CH, . Wk, A& X A7 1E =
CO, B LA™ AR B2 FE AR 43 25 7E FH 26 98 51 & LLF i)
MO ErRE? @ 7 BAEm CO, 1 i i v i 1T
BIEX? @ &mUtiEsl?

S E S ECRE L& 5, B 1A
By B4 389 — A B 8 2% 4 X AN TR o Bt
F1%) %5 A DXONT IO 1) 47— Tl 38 R B 349 15 45 B B ) 24—
Tk BE W (R Ak FE W — 350, PRI AT 43 ) PT AAR R 4%
By B BT AR 1 — MR AE . % EE S s DA #)
GG 000 8 A A Y I R R B R RN T B Y R L A
B B — JA U A B TR A AR o TR S TR BT A A
iR A R AE B 4 W a0 ZE TR B OR B &k
Yirisen 4: " (Barrie et al. , 1999) . P4 A F] IF 44 ik
H 48 2 5 5. 2001) , s w2 4 )8 17 R 40
1EH PRSI L 4EJRH (Wang et al. ,2004), H
Tt A A — WA A e 2 Eh FE IR .
MR B R EAR X CO,-H, O B4 Z AR FI 4l CO,
HEEIE TR B T2 541 CO,-H, O-NaCl
TR Z B3R CO, P MR 73X A /Y 52 61 WL F B g
FMP 4:#" (Xavier et al. ,1999),H CO,-H,O & {4
FEUR I B (Bl e ) HL AT B e s i AR b [
AN B R R A3 B A B R AE L R BT R L B R
TN OBF B AR A B AR AE . TR BRATTIA R R I &0 P 4R
B A H— 1) CO,-H, O-NaCl 4 & i it 8¢, Ji
ARAFEAETARIR A (B R A B o F2 p 2R 1 A )
B ST A IR R R I AR A R Y — 1
KR — B (REFEAE 5 . 2006a)
4.3.2 R ARME P-T &4

— AN AEANTRIE AR R E CO 14
RS HO 28 0K 558 40 Al 3k 173851
w CO, ME H O Wik, BT 88— K T ik
6L BE T HAA HhE] CO, /H, O HAE Y £ 25 K 22 A
R CO,-H, O J ki [ i3k 7 CO 411 H, O
AE ) A R A o AT I S D0 A 8 6 v P B — IR DR RAR
FEHLIE 1Y 4K I B (5 % 55 48, 2004 Diamond,
2001) , AHXF RIS, T A0S B A4E B o &
KA E AR CO.-H, O B &, H it CO.-H, O #lfy
SEORT] A W] B AR T & K 1 CO.-H, O i 1 i 4l
CO, Yt 4, A s 7] B H 4 3K 1 A1 43 25 1E 1B 1y
CO,-H, O WA, 33 38 43 3 2 4 3t B ] CO,/
H, O o H 34— B A 3R 0 09 4l 4008 52 L JF B
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Fig. 5 Diagram of homogenization temperature vs.

salinity of fluid inclusions in Daping gold deposit

A3 1) 100 378 A 0 20 A 1) = AR AR IR 2 s i e HL O
18 B, B A, JHC O A D2 A 23 B A RIS i 7= 4,
a7 — 1 8 D) ] 8 B 3 A Sy () 00 0 B A AR IR B T
R 25 08 B AR XU I A B A 8 1 Xeo, » 1T AR 3C
JIT AR AT 1 38— B AR £k AT Xeo, AR A2
FER X e B — R B B R WA, AN & 4 I
T (350 CZEAD I Xeo, 0.1 3] 0. 4,3 Horp i £
TR T R R Y A B A TR L A AR T
A £ A, A ) AR R 17T 5 1 LA A X Y X o, o A0
ARECHE fin P i R 2 — BV M A 2 BOR T
60% B X co, Z9RTF 0. 3 A4 21k ; [R] i 25 5 51 ik
i 6 i B CHL ) Fy e A4S 0 2 A 0z 4 5 T T 88 A AR 1 A
X3 — B AR EE Y R R A F 337.1°C,
L A S N S B B TR B T AR — R
VE(E (350°C) I #2 3 F 32 (K i 4K R 8 . A SCH%
350 C 1530 P B B A A A 1 4 4K R g o (L o L
BB TR B I N v TR B I X AR B T Y
JE i SRR T 58 bR e g L JF Bl 8 — iR B AR
1y CO,-H, Ot Z R 1 i 7 (8t HA 28 00 1k (0 2 1K
() R A AR TR 0 R Ik , FRATT I X S8 s i3
HARHZHE L.

K6 25 T AR WE IR A5 00 R B 1A f 2 A 11
P-T {if . & 6 /& 7F Diamond (2001) #5 i ) Xco,
=0.6, Xu,0=0.4 i) CO,-H,O Ik R 1y P-T H1I& Ik
filf AR . TR ImA R Y Kk R
AR X 38 (Bowers and Helgeson. 1983;Barrie et
al. » 1999, LA X L CO, iy 3 A9 52 41K 1 B 1Y
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Fig. 6 Diagram of P-T conditions of the fluid
inclusions entrapped in Daping gold deposit

M Xeo, =0. 6, Xu,0=0.4 1 CO,-H, O AR Ay P-
T AH & (Diamond, 2001) & ¥t s CO, 25 23 25 8 /5 1 25 4,
2004, CO,-H, O 7 {2 f& J1 52 3 3 i g 5 H O 3t 3
(8L U5 P33 L Oy WA {1y — R R S R R R Ay S 3
— iR B E . CO, A ZE R [ o Ho% Y
The P-T phase diagram was established after Diamond
(2001) and based on P-T diagram of mineralization
fluid with X““z =0.6 and XHz” =0. 4. CO, isochores
after Lu et al. (2004). The shade boxes of CO,-H, O

inclusions represent their peak homogenization

temperatures and entrapped pressures calculated by
Flincor program (Brown, 1989), and the boxes with

the dashed lines  represent  their  measured

homogenization temperatures. The shade boxes of CO,

inclusions represent their densities

CO.-H,O-NaCl 3 & o] 35 U % CO.-H, O & &
R RAL .

AT i B ) A 2 R 14— b B RN R Y B e )
B PR IEAET R, 6 BR. B S
BrBe 1A Ee . COL-H, O 5 4 284K 3 — J5 3 B 55 4%
U T AT B R R S SRR B 1 Bk
BN CO AR, BB B 1T AR A H a2k
R, FW N, 4y CO, e B T b 1% 7
IL R R T VR R R U W 1 1 2R BT R AT

o PR TTE A o S ABUAR DX It A 1) 78 70 AN TR
Ve et R AR AT RE AL 3 bR S T UE AR A OC L B S
SRR VE B 1] A2 B84, DU 4R IR B2 T et iz W 4
[Fi) BN AH 53 85 1 TR A7 75 488 0 190 G 1 07 2% 45 Ak
H 7KV WRORH T CO, A 21 18 1 AS TR W B 4% S R 7
TR B2 AR AE b BRI I 22 AR 0. 18 6 JR
ARPB Y COfu A% B B m TR B 1, et
FCA AR I ) SRR 5 . ix 5 CO,-H, O B 41 3% 1K
MEIRARER TR Y P (RN B i S Yy
BT i A 1 A R D B AR R 2 e A R (LS
X0,

6 TR R KPP 07 It A A0 S K B A RV [ 7
A8 5 BRI AR ) s X o — OIS S BT U i SR T
TR 4w B B B9 FRAE (Mumm et al. , 1997;
Xavier et al, ,1999; Binu-Lal et al. ,2003)., %4,
I ] — T B T A A 0 h A b s B — R AR
TR 25 2R LAY 2 — R % B2 A 22 R R JRL AR CO,
W FAAR (I Theo, =29. 8 C Fl Theo, =13. 5C Y
CO AR ILAE) . T2 %A & 5 1A vh B A Ik 45 3 W]
XSt AR 22 7 5 0 Rl T /E A (necking-
down) A 3¢ AR AT BB & A1 56 )5 il 3K T[] — 40 3 b
{AH (Diamond. 2001) » 3 H.75 487 ) 4 35 i) B2 s 1]
P E T B U0 g B R Y K Bl . G 2 4 B2 A i 4 3R T
hAE TR (Xavier et al. ,1999),

Fioh s — AL A BLGOE B BE T Y CO, @A
(i) 3 18 R ¥ AL 19 CO,-H, O T ZE 44 1 1R 7 3
Bl T B B 11 A CO, A B2 A Y %5 B AR (R T 0.8 g/
em®) U 75 AR CO,-H, O B 41 B KA R BRI
TR — MTE T A BT A AR b A () 2 B Y R I
PR AL B AR ) % B8R I 7E P-T A B % & AT
— I JE I B AT 0 A A 58 S L P U
A AN [v) 24 2 07 38 S 11 45 72 4 58 SUR A S i
W& 71 (Andersen et al. ;1997 ; Mumm et al. ,1997;
Barrie et al. , 1999; Xavier et al. ,1999) , ik F k.
AXEE 1 1 CO AR F CO,-H, O B4 2 K 7]
REAN R T B R R b . — 28250 587
WA LB A CO, B AKTTREZ I T Hili 3k
Ja B AR FAE D CO, 1Y FEF- 47 PRI B AT S5 25 2K
AN BE R & BT U R /Y ) 8 Bl (Mumm et al.
1997 ; Xavier et al. ,1999 ; Binu-Lal et al. ,2003),
o TR TR R AR AE A X 20 CO, 0 22
TRIRATREL T Tk 5 CO. 1 T4 , {H 3% A BE
FEBT B 1 1 CO, 32 44 1 14 %% B2 R 29 i CO,-
H, O B4 B K80 & 1 1R 7 95 Bl R )02 w5 B Be CO,
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B AEF R X R 25 5 0] e 5 P B BB T AR Y N
IR Y S

Al 6, B AE ) IR B U AR 0 T 2 0 I B ol 2k
f— mi A G BE W R T R Bt R — R
FE B T 423, 7°C s R Jg 0 i T A SCTHE G BB
B E S 8. 298 F 550MPa, 490 b R
TR AN ZS 0 24 Bl 2L B 9 ok 19 B B A P R
T AR S B B e 2 R B (LR AC Ty
1) o B A7 A ik ZU I L 4 Bt DL COL S 19
ZRVAAH § 3 6 7% VRORH 70 PR 1 3 3t ao B2 o g S Al
ARBONAREE B CO, A i T IR B AN A
S L axX 2 CO, AL ZE 1A 1Y %5 B (53 N ) £ 2 32 ]
FEAE )T 6] IR BB CO,-H, O #4335 4K i 4 JE
I 2 A4S P 4 ) o D T B i A S B AR T N R
M 25 5 o 1 I A 70 T R A R R Gt B B AR G AR
BF S AR AR, N e 24 56 1 1L s 33k B B 3 44
) P-T Z54F ¥ 0 % S5 25 i AT [ (&L AB
1) i AACRE AR 22 18 3 BT i CO, L I 73 B3 s K i
CO,-H, O BB AR M A CO, Wk, I i CO,-H, O
T LA R CO, AL A 5 T 3 A P A0 s 1 ~F- A7 L 3
P 28 [i] ol 4 1 0 2 R ) P s I 3% — B0 DA X
i o7 A AR CO, AL B2 R B AE X i 1 %5 B . S BR
- AE BT YIRS A 2 R AR R R o B
AN 3K S OB A AN T L 0] T AR AR AT LA
] B AT o 0 A] DASE RS HEAT S X AT L CO, 3 2 1K
(2 AR . PIVEE A B B T R i ik 1
P-T 222 LL AC 1975 20N B, B 8 07 A 9 ik
T RF 2EBR Y ok By B i B B 1L Ak i P-T 2%
PFEZLU ABM XTI E0 L EZE T3
Wt AF X R 0 o B L R R Y B L I TR )
S EIE R CO W ER L B [T CO, ik A

BACH 2R,
4.3.3 REBIRIE

KT8 COL M, — A LN JLFR AT BE Y 2k
P IR T M e b e U B A ORRRL A A AR
FHAE) Hl A 23 K (Sun et al. , 19935 Andersen et
al. , 1997 ; Mumm et al. , 1997; Ertan I E et al.,
1999; Xavier et al., 1999; Lowenstern, 2001;
2001; 2001
Wilkinson, 2001) . H ML B 20 7 3 AN BE B 1K 1
FEA X m CO, By BT U AR 1Y R I (Mumm et al. ,
1997 ; Xavier et al. ,1999) ,{H & /b 0] DL i A K AJ
REA RERABEAKWIMA . BAHHENNRF LT

Diamond, Scambelluri et al.,

(4 B I A P BB o B2 SRy A I 2 2R R KRR K
TR A B 5 T 8 & AR K/ B I T T 8 1 2
T AR CRR T A2 5. 1994, 1997) B B = 8 U0 19 5 3K
PR UEE T K b T2 43 AR 0 S T R L T
B AN B S IR AR R TR B 1A T R IR (B
{555 ,20062) . 112 S5AETRIE M)A K WA L
BHARET R IR =SS ) KiME 488
PARGH 8 A A% 10 4 i (2R IR 55, 200 1) 45 L X S8 K
B AR 2 CO,<<H, O, i 5 % U5 1 728 -4 3
PORA LM EPE FMP 49, Ha o i i CO, >
>H,0, X SR A KB AR 3 R TR A
M50 XA i 8 0 RHC AR B R S5 th R TR A
ANKATREAH HIZIR R . HEIM R RV CH A DA
I UE A AT B A AR DXRAT U AR R R TS BT O A
A A 1) M AR ) A 2 4 B s T BT AR
T TRV 0 A R b 5 U A 2 R LR AR R
KA CPINBE B 28, 2006a) 5 2 4 7 95 ik v B 4k
W B LA B He Ar Al 28 41 878 0T AR
WA LA 7o TR A B R O3 I 0 58, 1999) 5 1
B9 Sr-Nd [A] 47 28 241 % 7R AR X IR 0T I 1A
FEOR A T e HAHEER A W IR BN A (RETE(E
55,2006a) 5 [A] B 7 B F1 850 7 9 ik v R et RRORE 25 A
A1 S A R B AEAE AT AR M7 FRORL S AH A8 BT A4
Z 50 B R (RETEA(E 55, 2006b) . £ 4G LU
AR N 4 A ok R I A A A 1 R A T LR
AR DX LA I AR AR TR R S B IR A A g U
40 EZOR A F T e, i EE M AT R R AR
FHOKECE AR G R L8 SOLH A B 5 A X
SRELH AR A O
4.3.4 FERHEIBERRE

ST RBTPHTBELFER MAS S
PR Au(HS), ) FW 4 G (AuCl ) 5
AuH; SO, S AT LA ) (B AR 55,1997, DL IR
4 (Herrington et al. ,1993), T2 B B A 95 ik
HoR A A I A TE (RETE A5 55, 2006b) K 50 1Y
i 1 JC R FRAE (RETEAE 45, 20062) 2 3R W] J5 4 LA™ It
PR 3 JEPE B IR AR S 4 7E AR X i AR o 1 32 75 0E
KXATRE FE NI AK EY . M AT RE N ALY %G
Yrek AuH, SiO, (5303 %5, 1995; B E,1997;
Binu-Lal et al. ,2003) , MR SCA] 1, KL 40 N 2
77T R 1R B e — 0k 5 U rb A b O e R AR
JK » Herrington 25 (1993) 1A S %F T I 2507 PR I 45 4
AT BB 4 1 HE BT R T 3K TA R RE R RE 1 4 e A R
SE X JETE A BT ik B T ) b 4 A R AR S A — B0 R
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CO;-Rich Fluid Inclusions in Auriferous Quartz Veins from the Daping

Ductile Shear Zone Hosted Gold Deposit in Yunnan Province, China,

and Its Implications for Gold Mineralization
XIONG Dexing"? , SUN Xiaoming'® , ZHAI Wei"”, SHI Guiyong"” , WANG Shengwei"

1) Department of Earth Sciences, Sun Yatsen University , Guangzhou, 510275; 2) Zhaoqing University .

Zhaoqing » Guangdong, 526061; 3) Key Laboratory of Lithospheric Tectonics and Exploration ,

China University of Geosciences, Beijing, 100083

Abstract

Mineralization epochs of the Daping gold deposits are divided into three stages: the early stage or

scheelite-bearing quartz vein stage, the major stage or massive polymetallic sulphide typed auriferous

quartz vein stage and the late stage or carbonate-quartz stage. Fluid inclusions in the various ore veins were

studied by using a cooling/heating stage and a Laser Raman spectroscopy, and the results show that the

fluid inclusions are dominated by liquid CO,inclusions and CO,-H; O inclusions with variable ratios of CO,/

H,0O. A lot of gaseous CO,-rich inclusions are found in the early stage scheelite-bearing quartz veins,

liquid CO;inclusions are dominanted in the major stage auriferous massive polymetallic sulphide ores, and

aqueous inclusions are found only in the late stage carbonate-quartz veins. The gaseous phases in the fluid

inclusions are nearly pure CO,, with a little N,at the early stage. CO,-H, O inclusions in the early stage
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have salinity of 6. 37 % ~14. 64 % NaCl with a peak of 9% ~10. 5% NaCl, homogenization temperature of
299.4~423.7C with a peak of 320~380C ,entrapped pressure of about 190~440MPa, and CO, inclusions
density of 0. 352~0, 798g/cm’® with a majority of 0. 64 ~0. 71g/cm’. CO,-H, O inclusions in the major
mineralizing stage possess salinity of 3. 70% ~ 14. 64 % NaCl with a mode of 7. 2% ~ 9. 0% NaCl,
homogenization temperature of 279. 0~406. 5 C with a mode of 320~360C , entrapped pressure of 133.5
~340. 0MPa with corresponding metallogenic depth of about 5. 1~12. 9km, and CO, inclusions density of
0.591~0. 843g/cm’. The fluid inclusion characteristics indicate that the ore-forming fluid of the Daping
mine is a nearly critical CO,-H, O-NaCl system with high-CO, content(CO, =>=H, O) and low to moderate
salinity. Boiling or phase separation without fluid mixing might has occurred during gold mineralization.
The Daping mine is a ductile shear zone controlled mesothermal deposit, which was formed by rapid
decompression and subsequent boiling and deposition. Combined with other evidences, it is believed that
the ore-forming fluid in the Daping gold deposit was a mixture of mantle-derived fluid and the lower crust-
sourced CO,-rich fluids. The gold was probably transported by [ HS] complexes in the CO,-rich fluid, and

the auriferous sulfides deposition was probably caused by phase separation.

Key words: auriferous quartz veins; CO, fluid inclusions; phase separation; Daping gold deposit
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