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Abstract The Gacun silver polymetallic deposit in Baiyu County of Sichuan Province is one of the most famous VMS deposits in
China. The deposit consists of two parts, namely west ore belt of vein-stockwork mineralization system belonging to hydrothermal fluid
supply channel, and east ore belt of exhalative-chemical deposit system of submarine basin brine pond. The Youre deposit, which
locates on the south of Gacun deposit, is the southern extension of Gacun ore body. Therefore, they share the same geological
background and metallogenic environment. In this paper, we carried out fluid inclusions study, hydrogen and oxygen isotopic analysis
of quartz belonging to the main metallogenic stage and sulfur isotope analysis of sulfide from both the belts of Gacun deposit and Youre
deposit. The result of microthermometry indicates that from west ore belt to east ore belt ( deep to shallow) , metallogenic temperature
drops (258.0 ~209.8%C ), salinity of fluid slightly reduces (4.42% ~4.18% NaCleqv). The density of fluid, however, increases
(0.816 ~ 0.89%4g/cm’ ). Characteristics of ore-forming fluid in Youre (244.3°C for average metallogenic temperature, 4.71%
NaCleqv for the average salinity, 0. 841g/cm’for the average density) are more similar to the west ore belt’ s of Gacun deposit. The
Laser Raman data of the fluid inclusions show that it is rich of H,O in liquid phase, and H,0, CO,, N,, CH, in gas phase. Hydrogen
and oxygen isotopic study shows that metallogenic fluid is a mixture of seawater and magmatic water. The result of sulfur isotope
analysis indicates that the sulfur of east ore belt ( —0. 68%o for the average of §*'S) and west ore belt ( —3. 65%o for the average §*S)
of Gacun deposit and Youre deposit ( — 3. 74%o for the average 8*S) provided by magma. The characteristics of sulfur isotopes of
Youre deposit are more similar to the west ore belt of Gacun deposit. The physical and chemical characteristics and the isotopic tracing
result of ore-forming fluid indicate that the known ore body of Youre deposit can compare with the west ore belt of Gacun deposit, and
we can infer the existence of east ore belt. The metallogenic mechanism of Gacun-Youre ore district are here: under the metallogenic
model of seawater convection, the ore-forming fluid that consist of a mix of magmatic water and seawater with metallogenic material that
from magmatic origin, migrates from bottom to top and deposits in hydrothermal supply channels and submarine, forming vein-stockwork
ore body and massive ore body.

Key words Fluid inclusion; Stable isotope geochemistry; Ore-forming fluid; VMS deposit; Gacun-Youre ore district
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Fig. 1  Geological plan view at 4100m level
of the Gacun-Youre deposit

1-tuff sericite phyllite; 2-Carbonaceous slate; 3-
calcium carbonaceous slate; 4-sandstone; 5-
limestone; 6-rhyolite; 7-striped ribbon rhyolitic
volcaniclastic rock; 8-rhyolitic  volcaniclastic
rock ; 9-dacitic volcaniclastic rock; 10-andesite;
11-andesite breccia rock; 12-( sub-) member or
bed boundary; 13-predicted fault; 14-lithology
boundary; 15-lead and zinc ore body; 16-silver
ore  body; 17-exploration line and its
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Fig.2  Characteristics of ore body and ore from the Gacun-Youre ore district

(a)-quartz vein ore body from west ore belt of Gacun deposit; (b)-pyrite, galena and sphalerite etc. main ore minerals from west ore belt of Gacun
deposit (reflected light) ; (c)-dense massive ore from east ore belt of Gacun deposit; (d)-galena, sphalerite, chalcopyrite, tetrahedrite and pyrite
etc. main ore minerals from east ore belt of Gacun deposit ( reflected light) ; (e)-banded Py-Ccp-Gn-Sp ore around Qz-Cal vein clump from ZK3904
of Youre deposit; (f)-pyrite is the main ore mineral from massive ore of Youre deposit and galena and sphalerite are second ( reflected light). Py-

pyrite; Cep-chalcopyrite; Gn-galena; Sp-sphalerite; Te-tetrahedrite; Qz-quartz; Cal-calcite
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Table 1  Characteristics of each ore belt in the Gacun-Youre ore district
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Table 2 Results of microthermometry of primary fluid inclusions in quartz of main metallogenic period from the Gacun-Youre ore
district
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Fig.3  Characteristics of fluid inclusions from the Gacun-Youre ore district

(a)-liquid inclusion in quartz ( [ a); (b)-gas-rich inclusion in quartz ( I b); (c)-halite daughter mineral three-phase inclusion in quartz; (d)-

simple gas inclusion in quartz ( [a) ; (e)-simple liquid inclusion in quartz ( [lIb)
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TG FEIRER BE 5 20 AOR AR, B R (A T 22 36 28 Ok SR 7%
(XBRANLEE ,1999) o

S IR 5 MR PR VE A7 S O 0 A 9 e i A ) 2
T IR K 202. 5 ~349. 7°C WA K 225 ~250°C  F-H
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Fig.4 Histograms showing homogenization temperatures and salinities for inclusions of the Gacun-Youre ore district
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Fig.5 Laser Raman spectra of fluid inclusions from the Gacun-Youre ore district
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Table 3 Hydrogen and oxygen isotope compositions of the Gacun-Youre ore district

- v e oo Wik BB 6% Ovsuow Dvswow 8" Onyo
ﬁT‘rrﬁ' ﬁnuﬁ ﬁuu%ﬁ Xﬁf&ﬁ @L% {ﬁi’}j{ﬁ(c’C) (%0) (%0) (%0)
4160-7-A A IERKE R A 4160m H Bt 7 LBk a0y 264.9 14.7 -111.6 6.42
41009-C A ¥k 4100m B9 LRZEIk 6 ~7 252.1 15.4 -129.3  6.55
y 7.5m Ab
REA PG Ttk
W 4160-9-A  FEALHfLHUR RSO 4160m H1 B 9 LRIk PG Hr 231.6 16.3 -130.6 6.43
41009-B LA fLHeRI S0 ;‘i?gf O K6 ~T F 271.3 14.8 -90.2 6. 80
. 4050m B 11 250k 2 ~ 3
4050-11-A & S pRkEEEn 6 527, 8m 4 203.2 14.8 -122.5  3.30
IR R SRAE AL B YeOR-B1 AR 4050m L4 LRk 3 ~4 & . _
o Gl14 0t 3 i i 215.8 16 127.5  5.26
4100-9-A  Hupka ik 4100m B9 KTk 1 ~2 200. 1 15. 1 —128.1  3.41
49m 4k
JC34 AP 7K3904 ,662m 227.2 14.5 -118.2  4.40
jc43 B R - R A YK ZK39A01,730m 230.9 15.4 -139.5  5.50
b)ﬁ; 045 SEYKE T 7K1901 ,464m boE o 267.9 14.6 -117.5  6.45
jc48 APk ZK1901,505m 298.1 14.7 -116.7  7.74
JC57  BRRE A 7K3105,313m 240.5 15.5 -139.8  6.09
Z I8, AN T AR PR %5 B 38 R, H FLA $™ IR 9 14k 55 PR RS
W AR IR S 2
N KT BB IR MY WA R AE E A AT R 5
6 Wik (1shihara, 1974) | 585" B0 BRAG T ERIIBKID" 71 937 P 3

6.1 R REFKIE

F T AS [ 2R Y5 1 3t A EL A AN T) 1) 0 4 ) 7 38 2 R AIE
(BRIRRA,1985) , PRIt AT AR 98 OB 0™ 90 it A AR oK i &
SR 28 2 R J 500 B HRIR R R K SR TR (R K K5
2000)

WA B X 3 B $0H A % o 3 A A 2 O 300 Bl i 4
Bres R mom , WA 7R 08 5 S0 R S0 DR 9 R o L
B WA IR P AT Y AR B R 2R R
258.0°C W {E 2y 225 ~250°C) 54 FA47™ PR (14 it (4% il B2 (724
ML R 244. 3°C WE(E Dy 225 ~ 250°C ) B2k HLIE R #  , 1i I
PR 0 IR Ul 3 COF- 347 3L 8 2R 200. 8°C, I i 2 200 ~
225°C) W Sk I AV s WRORE PG 35 B A B B (SR 3 ER B O
4.42% NaCleqv U8} 4% ~5% NaCleqv) 54 48 K 17
{REL BE (- N 4.71% NaCleqv, Wl B 4% ~ 5%
NaCleqv) $%T , HLB& 2 T RS 2R 00 4 09 AR b 2 (COF- 2886 i
H4.18% NaCleqv,W&{E K 3% ~ 6% NaCleqv) ; WA P4 7777
(LA B CF X8y 0. 816g/em™ ) FIAT #AH™ IR 1 3t 1A %5
J (F-25% 13 O 0. 841g/em’ ) #2230, FL/INT WA 436775 14 37
TRERE CF Y% BE R 0.8%4g/em’) o BRI, NP H™ 4 FI 4%
W B EE VRS 1 Y R 2 UM B e B T R, I A A R B s

W —i R, B AR HOR S A2 iR B AR TR
FRRBKR 7 ( Yoshida, 19795 Urabe and Sato, 1978) , 54
YR I A WS PG 87 (SF-24 0 258. 0°C) AT FA8™ IR (A28
244.3°C) AL BE i T IR 2R 8 Al B R R LB (P 25
209. 8°C) WA RAHMI &0 3R 2 W LU, A4S 2 r A
w1 B BEAE 0.646 ~ 0.938g/cm’ 2 [i], 5 Roedder
(1976) £33 MEBFIE FEORMA A 14 K 22 B0 I PR it 14 25 1
<1, 00g/em’ HAi. X VMS T JLR b — v
BRI KR ZR R B e T B R T AR A ¥ K 38 BE (Ulrich
et al. , 2002; Zaw et al. , 2003) , [FI¥E, fu B ARG R R W] By~
R R AR B $R BE (3% ~ 6% NaCleqv ) R BUH 24 T
7K (Ishihara, 1974; il &4, 2004 ) , By BOR A 5E i b
RO B89 P JRCER A P U 1K, A BF 7 Ak 1 PR 8 B2 2R 0L T
17K (2% ~5% NaCleqv) , [F] B 75 TiF 4 2% B S0 R F6 1 T 0k &
IR IE ¥ K 5, W 3K 5. 7% ~ 8.4% NaCleqv ( Urabe and
Sato, 1978) , il T 2R U PRASAFTE WS 6 18 4, JF LUK
SEEEITRRER , B RS AR IR, B AR R
JE RLZAR T /KR E , 5 R0 g ] AR e Ay At S K U A
HIAIA (M 2055 ,2004 ), HiF A C S IE A — & MBI A 5
IR A S UK 2 48 (Urabe and Marumo, 1992; Yang
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Table 4  Composition of sulfur isotope of the Gacun-Youre ore district
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Al K5 B£8R PR ETA WERE Y 8 Sy.cor (%o)

4160-9-A FEALH AL HUR R S0 4160m 1Bt 9 LRSIk PH 1y Wk -4.9

4160-11-A & A BN ED A 4160m B 11 B2 Nkvn 4 R 3.6

4160-7-A SN P 4160m B T LR EE MK PG H R -4.1
4100-11-C  sREELEPT L IRECS 4100m "Bt 11 2828k 6 ~7 5 20m 4b F R -3

4100-11-B  JREFEILICRMBIR BT LIRSCE  4100m 1B 11 828K 6 ~7 5 10m 4k Wk -0.7

ﬂ%’[f 4100-9-B TEALT L HOR IR B 4100m H1B 9 ZRZEk 6 ~7 5 Tm ik W -5.7

4160-9-A  REALH bR aCs 4160m Hf1 B 9 LR 2E KV 0 NG —4.4

4160-7-A EEEERISiie e 4160m B 7 LR EEIKPEHH INEED -6.2

4100-11-C SREELEZTLIRSCS 4100m B 11 ZRZEHK 6 ~7 5: 20m 4b B 1.8

4100-11-B  JREFEALICRMBIREFTLIRSCE  4100m B 11 828K 6 ~7 5 10m 4k INFED" -1.6

4100-9-B REAL L HUIR R SUE 4100m HBt 9 ZRZFEfk 6 ~7 F Tm 4b IR 4.1

4100-11-A  FEALTRSCE 4100m B 11 R5Ffk 2 ~3 & 12m 4b T 1.2

4050-11-A  F ARV £ 4050 B 11 R ZE ik 2 ~3 5 27. 8m 4t I 2.4

4160-5-A JulkEf1 4160 HEE 5 R FEMKAH 1 JiH -2.4

4100-9-A HulRe 47 4100m 1Bt 9 ZRZEk 1 ~2 5 49m 4k Jr -1.5

4050-9-A OGRS 4050 HBr 9 £E ¢k 2 ~3 § 13. 5m 4k Vx i -4.5
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4050-11-A T AS KRR A 4050 Bt 11 8 2Efk 2 ~3 5 27. 8m Ak HRED 0.4

S Gl14 AR AR YR H IR 14 4050 B 4 Z2EHK 3 ~4 5 3m b i -0.1
@L%;‘ 41007-A  JREYUREERSCE 4100m B 7 RFNK2 ~3 F 5Sm b ek 0.2
4160-5-A Hulki £ 4160 1B 5 L IR Ik BT 0.1
4100-9-A 22 TN 4100m F1B% 9 LRZEMK 1 ~2 5 49m 4k HkH 1.2
4050-9-A T AR A 4050 9 B ZENK 2 ~3 5+ 13. 5m 4b L 0.2

4050-11-A  E A 9EpkE e 4050 B 11 £REEKk 2 ~3 3 27. 8m 4b =20 ~0.5

Gl14 SRAE AR YR AR 1A 4050 Bt 4 &K 3 ~4 5 3m 4b INEED -0.8
4100-7-A IREEHCREEALIR S 4100m B 7 Lk 2 ~3 F 5Sm kb =200 0.2

4160-5-A HJulke A 4160 B 5 LS IKAR 1k TN B -0.8
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JC-51 23N E) 7K3902 ,765m 4 T 5.4
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JC-53 Yok 7K3902,797m 4k YN -4

JC-18 Yoo 7k3904 ,622m 4b k- _5.8

JC-51 Yotk 1 7K3902,765m 4k ek 1.6
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