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Abstract

GC and IC analyses of the fluid inclusions reveal that the ore-forming fluids of the Xiongcun coppergold de-
posit are of the CO,, N,, and organic gas-rich Na'-K"-Ca’"-Cl -SO; -HS -CO; " system with Na/ K molar
ratios 1.5 ~7.1, Na/ Ca molar ratios 0.2 ~2.1 and Cl° /SO}" molar ratios 1.0 ~29.3 . Oxygen and hydrogen
isotopic analyses of the vein quartz show that st OHzO and SDHZO values range from - 4.7 %oto +2.2 %o and from
- 104 %0 to - 82 %, respectively. which indicates that the ore-forming fluids of the Xiongcun deposit are domi-
nated by meteoric water, with the probable participation of magmaic water. The highly saline fluids may be re-
lated to the immiscibility of magmatic water, and are the important media for the base metals transportation in

the Xiongcun deposit. The ore-forming fluids of the Xiongcun deposit are characterized by high organic gas con-
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tents , which constitute an important factor responsible for copper and gold mineralization. The reduction of SO,

by organic gas leads to the precipitation of the base metals and provides gold mineralization with activation and

transportation media and a stable reduction environment. The Xiongcun deposit is different from the typical

high-sulfidation and low-sulfidation epithermal deposits, which are formed in a stable shallow high-te mperature

regime and related to meteoric and magmatic water. It is the reduction of SO, by organic gas rather than the SO,

disproportion that produces lots of HS™ which are necessary for the precipitation of base metals and transporta-

tion of gold in the ore-forming process of this type of epithermal deposits .

Key words : geoche mistry , ore-forming fluids , fluid composition, oxygen and hydrogen isotope , epithermal

deposit,, Xiongcun, Tibet

TEA A A0 R AN 1 5 S P — 75 98 i a1y
R REN - I < TP N2 a8 | o | A o LR L N 2]
S X o S A 1 R B R A ) S A
M ( Durr,1996; Yin et al.,2000) , 7 4 #0001l
2770 km( Bl 1) . WK T 1993 4 HH P8 BTN BA
FELL VG H TR = SR A 2R K A B8t (7K R TR )
WHORDL T 2002 4 2003 FHFEN X A H
W LZEZT 0.4 km? JEHI T 50 ANEEAL S cu i

82° 84° 86° 88°

N 47 T Cu fAL > 0. 44 %) , Au fifi = 85 i Au
W > 0. 65 o/ t) JELEMIATZ . BRI W IR T
JE JS ERIBIE 5 06 T A2 A0 2 — 235 8y 5 0 X o vh B [
IR IR I 3 SCIRIE . W R BR AR (2004) WA A
*ﬁ%ﬁﬁﬁ%ﬂ:/ﬁ)ﬁﬁ@@( epithermal) R WA NN
ﬁ?*ﬁ%ﬂﬂﬂﬁ@/f)ﬁ*hﬂﬁﬁﬁi(( Hayba et al .,
1985 ; Heald et al., 1987 ; White et al., 1995) (At
X HER AT R — 20 I s 5 A B IR
90° 92°

IIIIJS

100

BN eemannnnnzs®” §§

434°

e, T S W -..:-

10

| ] | | ]
84° 86° 88° 90° 92° 94°
1 TR R IS A A T (4 Yin et al ., 2000)

| RS SRR RGO R 2 —m S B HEAE TS 3 A s SRR Y 4 —HEWHNET 2 R4 5 —F A8 =2 kil
6 —XIRIWTTE M 3k ;7 —88 & 8 —EIEWIE ;9 —iph T2 ;10 —4i &0 K ; MBT —E U AW i, MmcT —

WY ;S TDS —J IR 1 2R 5 GCT — XIJRRIUT v SR8 e T 84 1 y'S — 0 JSE Yl M 45 5811 VI 4% 45 41
BNS —HE A W- BILEE AT IS — UL EE Sl

Fig. 1 Simplified tectonic map of the Himalayan- Tibetan orogenic belt (after Yin et al., 2000)

1 —Low Himalayan meta-sedimentary sequences ;2 —High Himalayan metamorphic rocks ;3 —Tethyan Himalayan sequences ;4 —MBT — Main
boundary thrust fault ; MCT — Main central thrust fault ;STDS —South Tibetan detachment system , GCT —Gangdese central thrust ;1YS —Indian

River Yalung Zangbo suture zone ;BNS —Bangonghu- Nujiang suture zone , JS —Jinshajiang suture zone
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Fig . 2

Geological map of the Xiongcun copper-gold deposit
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Table 1 GC bulk analyses of fluid inclusions in vein quartzes from the Xiongcun deposit
¥ 1 () x(B)/10"* x(B)/ % w( H,0) CO,/
B e CHO
CH, C,H, C, Hy co, H,0 0, N, /10 s
XD-07 329.7 21. 8 3.2 2.1 94.9 0.2 2.8 380.7 62.9
XD15 153.7 31.0 3.3 2.9 91 .8 0.2 5.0 276 .5 191 .5
XD-16 78 .8 21 .5 T 5.7 60 .7 3.0 30.6 67 .1 722 .4
XX-20 421 .9 39.9 9.5 2.0 95 .3 0.1 2.5 256 .5 47.5
XZ3-1 261 .5 34 .4 5.1 4.1 88 .0 0.4 7.5 559.0 155.1
XZ3-12 378 .2 52.3 6.8 2.0 95.0 0.2 2.8 320.6 53.3
X73-169 1654 .2 37 .4 13.2 1.7 95 .8 0.1 2.3 269 .5 10.2

(1) WAL E S W 2 ;2) FRAMRIEIRIG I ST A TR KR (3) COy/ CHy HEE/REL (4) &Y Z & B L B e ik Hoft
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( TEMB) (Jankovic, 1997) P B[ 5 J& . Cavnic
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Table 2 IC bulk analyses of fluid inclusions in vein quartz from the Xiongcun deposit
Fei5™ w(B)/10° 10 Na/ K®  Na/ca® Q7 /SOF D BB T %@
Na® K Mg’ Ca*! F- a- NO; SO}
XD-07 77 50 1.6 201 0.1 393 49 10.5 2.6 0.7 10 .2 19.0
XD-15 3.5 2.4 108 0.1 13.6 0.6 17.3 2.6 0.6 2.1 14.9
XD-16 29 1.5 03 10.0 0.0 11.7 03 30.9 3.3 0.5 1.0 46 .2
XX-20 53 13 43 0.03 11.8 0.2 15.4 7.1 2.1 2.1 13.0
X73-1 29 23 120 0.1 141 0.7 13.4 2.1 0.4 2.9 7.5
XZ3-12 58 6.7 4 78 02 272 02 2.5 1.5 1.3 293 13.7
XZ3-16 3.2 1.7 7260 0.1 85 1.0 6.1 3.3 0.2 3.8 15.0
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Fig. 3 Na/ K versus Cl/ SO4( molar ratios) diagram of fluid

inclusions from the Xiongcun coppergold deposit
Reference fluids : seawater ( Frape et al., 1987) , the Salton Sea,

USA ( Helgeson, 1968 ; McKibben et al., 1987) , the Wairakei

geothermal system, New Zealand ( Hedenquist et al., 1985) and the
ore-forming fluids of Cavnic and Sasar low-sulfidation epithermal

deposits , Romania ( Grancea et al ., 2002)
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White et al ., 1995) [1—SCHEAEA 4 S WAL AT
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LEREAE W F 25 e SRV A AR B D s e
JEAR & Zn P, BTS2 NW R W E
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FEF A A N Co- Au B AR AT w32 Beb
SUAY G P 5 0 XSS RE AR 38 R H HEAT A IR S
RIS JR AR AR AR A N AR 1) B8 % G &R ( Sillitoe
1993;1995; Lehmann et al., 1999) . Qin %(2005)
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Table 3 Oxygen and hydrogen isotopic analyses of vein quartz from the Xiongcun deposit

XD-07" XD15" XD16" XX-20" XZ73-01" X73-12° XZ3-16"

FEMFI Y —WEE ¢ 219 .8 226 .9 167 .8 199 .5 283 .6 188 .0 176 .4
8" Ov.smow fiss/ %o 9.5 10.7 10.0 8.7 10 .4 10 .4 10.5
850/ %o -1.7 - 0.1 - 4.7 -3.7 2.2 -2.8 -3.6

8Dy smow &/ %o - 82 - 92 - 88 - 97 - 101 - 98 - 104

CHCRERLEZ LR 2
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Fig. 4 Measured SD values of fluid inclusions versus calcu-
lated 8'® 0“20 values of vein quartz from the Xiongcun cop-
per-gold deposit

Reference data: the present day meteoric water lines of Tibet and
China (Shen, 1987) , the isotopic signatures of modern geothermal
fluids of Tibet ( Zhang, 1985) , low-salinity vapor discharge from vol-
canic fumaroles ( Giggenbach, 1992) , the water initially dissolved in
felsic melts ( Taylor, 1992) , Zijinshan high-sulfidation epithermal
Au- Cu deposit , Tongjin low-sulfidation epithermal Au- Cu- Ag deposit ,
Dongxi low-sulfidation epithermal Au deposit and Tuanjiegou low-sul-

fidation epithermal Au deposit, China ( Ren et al., 1993)
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e 5t P WA IR Ot T HERS AT IR (9 Cu oz

ATRAAR 2R, 2 DA AE 3 Bl Ao 3 BE co,
CH, Ny (R0 B KSR S KV e D3 A v 2 JEE /K
FE o L RARLT LA E OB L R Pergera IR
( Richards et al . ,1997) F15 i 1 Oly mpias Pb-Zn- Au-
Ag WIR( Kilias et al . ,1996) ,Ji& 2 M7 IR 5545 44
PEFRREY) . KE €O, \N, \CH, AR TE
153 B T A 2% AU 1S s AT R T 4 S AR AL ) 1R
‘i%( Clark et al . ,1990 ; Richards et al., 1997) .
HERS™ R AT S AR B2 B W Nat- K-
Ca’*-Cl"-SO -HS -CcO” &R, H Na/K.a/s0O,
JEE R EEARFAIE LA S S0 AR A7 3% R AIE 5 i 7K R R gl 7K
BN R WIEER™ IR ™ i B i R AR
MK . B AR E e M co, [HEERH"IX
WA AR IR AT W KR 2D 55 — Dy T MEART B
DX i D iR A A AR ——— ey 2 0 A T 2 I 5 PR P i
JEI 2 SLEGRIARAT 8 | IXEEE 4 3 W E R ™ I
We T35 R IER AR . HER AT DR B SRR
ML BRI - BRINFED S MK A-B BB H otk
B LR g lle A A R A A < K Y
Froy ~a (s2) B p B ESHIIAL2 S P B TG

AR AR AR 2R ( Heald et al ., 1987) .

ARG RN R 8 OGS 43 B 48 7 HEAS AT R ™ it
WE S AN REAVLEIER so, A5 H, S,
MIMAER KRR B4 T so, B 8 Bk s W A ik
H,S Fl H,S O, , 3 BULEHEAT A 2 28 Mk LAY B 1R
PEERSG | AT AL AT B A A PR B [R]85 AR G R B
DI ARIL B A B 40 B Ak 2 2 2R BE el TR AL
TREHBAR R TS ISR PR P A —— e A .
A BV R T SR AT R R TR B A R i
() —ANE R A,

TR R P BERI & (1Y) 2 & @ i 1b B Bt
BIEABEA N AE AR 2 &80 1k
B BoA B S B B T RN B B R W
WA REH I so, BJE A 1,8 S HE)E
A KD G ARAAAE AL AW ik 4y X
FIHLEIHE 753 HLAAR AT BEJSE TG A H R K .

A HUSARS THER R 8 S A0 R 3% T H 2
ER . — 5t REAHVAEIR R so, £k H,S B
HS™ EdE T & B uisE ;o —J7 i, AP
FFEEIR IR SO, AR R HS ™ WRE4ERFE — N
AT FEIE AN 1 IR 5 A R T A6 A A
WARRLL Au BRESGYERIEHITE Au.
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H J5 2006 4F

EREPTIR HERRT R SR I AR ik 48 7 HE A A
IRIGH T — A R ATRE AR AN 8 1 L I E AR A
B X RS RGBS B IR L R R AR R
ANV U R P A AL I RS RN
AL e b NN TR TR S S L PN S
B ETRE SRR S IR so, [ R BRI
VTRV IS i SRV IO N N TR S A
SO, MEFFAR HS ™ WL YEFFAE — DM ELHK AT
73 Au AW AT ok BRI s ) 1 3k
B BRAIC, Au TTER .

HERSR IR ST R e300 %, H DR AT XK
i 2 km BT ERFR TS DL AN AN T
DRI S 7 B — 2D

i

7 4

T AR AL AR A B3 B 48 75 TR A ] B PR B 3
R E T co Ny NN Nat-K'-Ca? -
Cl"-SO; -HS -CO3~ MRFR & A it A7 = 41kt
TN AT A LA OKAKCR 3 {H 2 SR AR T BE 0] e A
WIRITE BokE 1 3 2E 1 R oK s i Bl ssie
Ji S O, #2175 W 45 J8 U Ve O IR E LA A LT
W S0, ol Au VEAL JTRHLAE T A A R )
R JRIREE | HERAT RAS R SR (1 s AL R Ak
HRIHGRE IR | E 55 I AR RVE I8 o 7K SE R 4
FHA O A (1 A il R LT JRt s o, ML
JE B BT RASE IR AR A o 1 T 5 A
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