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Fig,1. Sketch diagram showing metal'ic and alteration
zoning of the Gacun deposit.
({@—Necwork lead-zinc ore with pyrite at the centers @—
Network copper-lead-zinc ores @—DBrecciated or detrital ore;
@—-—Massive pyrite and copper-lead-zinc ores (@-—Massive
lead-zinc ore; @—Massive silver-lead-zinc ores (@)—Barite
stratas ®—Roof(limestone, dolomite and siliceous rock);
Ch]~~chlorite—sericitization zone; Sec—Sericitization-silici~
fication zone;Q—Silicification zone.Arrows indicate migration
direction of fluids; protolith of the altered rock is rhyeolitic
v olcanic rock.
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Py—Pyrites Sp—Sphalerite; Go—Galena; Cp~—Chalcopyrite
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Q—Quartz,
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# 1 BHYETHRGESRFH—RBECORNEE (wt%NaCl) *
Table 1. Homogenization temperatures and salinities of fluid inclusions in

minerals from the Gacun ore deposit

%‘ o Q Sp Ra B Q Sp Ba
i 5 ? dhpr t e dh z Hpee | 5 t e ¢ Hpr 7 e
1 279 | 1644 250 8.6 215 5 281 3.3 196 9.3
g 2 294 | 15.8 246 7.9 6 3021 19.9 251 5.7
? 3 295 | 17.1 251 7.9 7 310 19.97 256 7.0
4 304 ) 17.7 228 A 8 311 19.0 259 5.1
9 279 | 15.1 247 9.3 217 6.4 21 166 | 10.4 110 5.7
10 279 209 114 22 180 | 10.4 110 | 6.4
11 221| 9.3 | 114| 5.7 | 23 185 | 10.4 1z| 7.0
" 12 310 | 20.5 258 5.7 24 139 | 14.5 101 ’ 6.4
® 13 319 | 17.1 248 7.9 25 139 13.2 100 6.4
s 14 318 17.1 250 6.4 26 160 ) 10.4 100 7.9
& 15 298| 14.5 213 11.5 27 183‘ 7.9 113 7.9
i 16 299 | 21.3 260 l 28 181 ‘ 9.9 114 8.5
17 299 258 l 29 155
18 295 25}‘) . 30 125 | 13.2 100 ‘ 5.7
19 149 | 13.2 114 9.3 31 134 11.5 93‘ 5.7
29 | 174 | 11.5 105 6.4 32
jzé 33 285 223 7.9 36 140 13.2 104 ] 7.0
;ﬂ; 34 301 18.4 240 7.9 37 125 | 14.5 99] 4.4
? 35 ’ 138 11,5 110 7.9 38 1391 13.2 100 5.1

= PRRDRIE. MHIKES BiERETAEAENE

REERAMHBIEAD—RENS WREEALANTHHHRERE.

SNy MELGHEE, AXSEAD~BEELT 280—3200C, HETHTI14—21wtY ., XFHE
MERERE, XENAE., NEFMERGEARNBEN~=H,

RN, HWMYSRRENETRET MR EREE, A AR RREY&REEE300CE
BC, LRINEH, B 3000 £HT, AEEHREYIAME, IR0, HEVESEE(>3000) F
HA BRI d. ARATEK, REVEXEHRATHRL G, F5a%sdd, 9 5% aitky—
BETEBRESFFIRYVHERMALY YN hEREE.

B2, TNRBTHELAEEEPFAMESREE: AT HaaiEEd 209—260°C, HIF L RR
BEh282—320°C; IV Hrsk RIS EN100—185TC,

MNFR—BVHE, FRATGAERNTDEEAD-BEEWBNMEXR, HFETHX KRV AL
BoREHT A RS RRBET A, H—BERKER, MR MERRREN305°C CEBE) , R
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REEA250C, HRAAMBEAR205C; SROBTHAXBEN297.5C, NEPBEN240.7C, BEAE
BEA216°Cy SRRV NAREREN293C, REFEEHR231.5C (F2) . Xl e,
I KOBETIERE —NESELE—HE R, FMKRTSERTV-AEFR—BREK K R, HATHE LR LESH

% 2 TRART LIy HRSaRFEH—EESHEMILE
Table 2, Homogenization temperatures in relation to salinities of fluid inclusions

in minerals from different types of ore

B - W% W £ & &
vExn | axco | (B E BECC  |#Ew%Nach | BE(T) | SEF(wi%Nach

ME | T R | Es | uE | el | mE | By | sl | By | wE | Py

B | BBk | 279 | 300.5| 15.8 | 18.2 228 249.5 5.1 7.2 196 205 9.3

Bk [ ! | ! | 9.3

W R 311 | 2= 8| 19.9 n=6 259 n=17 9.3 n=6 215 n=2 n=1
Hedk | 279 | 297050 15.1 | 16.78 209 240.7 5.7 9.78 215 216 5.7 6.05

| | | | |
B 5] 3181 2=9)21.3] n=6 260 2=10 | 11.5 n=6 217 n=2 6.4 n=2

18.4 223 231.5 : 7.9
18,4 | 7.9
n=1 240 n=2 n=2

r- | | 285
W | 301

293

n=2
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Vig.4, Filling temperature (left) and salinity (right) of fluid
inclusions of various phases and their variation trend.

1 —Network ores 2 —Massive lead-zinc ores 3 —Massive silver-lead-zinc
ore. Temperatures of various stages of fluid :inclusions are average
homogenization temperatures of minerals of various phases.
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EMRENBAZRRAEARRGRY BB, HERERRE RREM T, Bk, 4N ERBTER
THBRAHERERREAS, BA, REVARE (MEF R FE, 8 ETF LA HED
BESCALIHABMHBEE, Kok T HERT ARG BAR—HRBGER, HZEHESLE—H “Bil7eE
wfugm. M FE—RTME, BTHRMERE ELRIRY, RoHHE Bk BEK (B4) , BRH
_LZBH R — R A E T HER KX — At SRR, &R KIEE 8/h, BISEARK
Ja, BRE5#EAkRERA, BERRKBERZEX.

BIBCRY — SR T B R A ARBUL E R, BIBRRTARERATH I, 0. MHE & o e Seik
2B THZANBETEAE, XBENTENVHBRARYER, BESRVES S ENERAAEX
R BEH M,

WRERB TR Bk SiEkmEREAER, BERT, EREEEMEREEFINR L, Bk
BRBST MO REARINEED . HHP%E, G2 TikrRy GEARELER RRAES TH By b, Wik
WRRE G AR, BRTRRME I EAE), GIRARKKRT . RNEF . HHEV%F NN EBRARY Tk
BEER, RERTNEF SV HRERERE, S, AITHaes8 R, N 8ymh sy
REER, KRBT EZER, HERERETREIRE, XAWT:

2CuFeS; + 4H*=FeS; + 2Cu?’* + Fe?* + 2H,S (1)

CuFeS; + 3H* + 1/2H ,0=2Cu’* + Fe?* + 2H,S + 1/4 O: (2)

B RGP B R RSN EE N, BIAT. D9 BEARRAR RIER, B KRR
A, HIEMK NSRS GEBEsR, ATHE, S0 Fe. Po, Zn) 3 Tk HHH
(Cu, Pb, Zn) (HE1)

- FUHMBRRYF KGR AREEEABREIRD, M THERRGHEI. HIToE & RETER
FAS LN . FEVRRERA ARG, WHEASZo, Po, Balal LiE0Y, K4 U wREEH SR, &
RO, BRASE EWNET R THARGRT HREESHRE.

BV BRERTREREESRK, ERIEGBERAY, BERAMEDE & G, #ABRE, &
R B, HEXLBREARKBARS. FRTRNERE, NARERERVEN “FRTH” &R
STEMERABMRE™H,

SECRT MR B B R T H S — R B SR R AT RE S AL IR () B n Bt B A R,

V. BRI f b2 B R R AiE

1 RB WL E 8 5

WO BER SR AZFE RS, (1) B EARE (2) KRR WE; (3) #h
& 7

(1) bz s kit

P RR BERST A S RRTRRR R, Elk-ERMEF, #ERNER, PR
HARRYER, ZERYIRRAERL, Bt teR B #Bn B A ERIEH AR 5 kB #
fE.

HE#RE, PEEEHMETRAKME GBI , WE Hdh¥E BA Si, Fe>, Ba, FELE, #
HNa, K, Ca, Al, XBR#, SEATPMRETRSREELMIHEGRE KK, WHE FEAM s,
Fe, Ba, FROTWHE, FFEBEMEIES, EHEHE, Wit ERL. JUukk RIS BRRAE, 28X
DEESRASSABE. Ba, FANMASRA S, Na, K, Ca REIAEA DIk Bk, ARk
WERHRY KEEHEEN, K+, G*ETF, BHSHB", FFE¥HF.

(2) HEaBEEEsy
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BARGTHHBRHGE. NEFMERGHEBREERY (K3) , RIRGEEENIN', K*, O,
F~, SO#7, BNa*-K*'/CI-F-%M, AE I->FNH B, Na*, K*, Ca’* JRFERYM A, F ik BE W
/o Nat/K*EEFICI/F-LEB Bk, B 1L EREEHE,

% 3. BHPERARTHRRASSRENERRS (me/100)

Table 3 Fluid phase components of fluid inclusions of different metallogenic
stages in the Gacun ore deposit (mg/10g)

3 Na* K* Ca?* Mg?* cl- F- s03- Na*/K* Cl-/F-
1.53 1.50 0.00 0.00 3.13 0.23 0.00 1.02 13.61

! 1.58 1.49 0.00 0.00 3.16 0.25 1.59 1.06 12.64
1,92 1.95 0.00 0.00 4.48 0.14 0.00 0.99 32.0

" 1.99 1.74 0.00 0.00 4.50 0.15 3.72 1.14 30.0

' .98 2.49 0.10 0.00 1,79 0.13 0.00 1.02 36.85

: 3.18 2,47 0.12 0.00 4.84 0.14 3.92 1.29 34.51

ERLRIR. MR (1988), BB RBTEEMNST

(3) EREHE GhEITED
HEBEWRE IS0, H:S, SPb, XZn, XCu, Y Baikll, B THREE. OBRERT KEpH =5,
5, "PHE R R &M PH = 4.6—6.0 “; QBT HARNRBT MAaXTBA R, XFHT 4 Zh
BTFEET R (FMH), RHXHRELKZAE: ORFRERKERHEEIFE @®XNa, LK, XCa,
SCORABEGAINFE (R3) . ORAEES—EE, BEHE D 0. VB R &R 512%250°C,
300°C. 200°C, SO Ry K#k & XS0, .
15 1503~ = M Nasoq + WbKsOg + MiHsS0¢ + Misos~ + Mcaso§ + Himgsod (3)
BRE K EHINa, K, Ca, SO IREME 4 IRPIXFR, TRBLRABEEZEMETHmesoi RE (R5)
H. Sk B Bm=sol~ (K 5) MEHFEY RV MEXRRURMBRE (2) , HE 6 KEfliE (XD .
2Pby ZZniREMETREE:
PbS + 2H*=Pb* + H,S (4)
ZnS+ 2H*=Zn* + H,S (5)

. Cufl Y Baifk BEHOhmoto® (1983) HEEfEET? « A MREMELREATES .
F 4 FENERENTEHEE ()

Table 4, Equilibrium constants of various chemical reactions (log)

32 200°C 250°C 300°C
1 Na* + 8§04%” = NaSO7 ~0.0284 0.375 0.888
K*+ 80,2 =KSO7 2.10 2.665 3.627
3 Cal* + SO44™ = CaSO,° 3.33 3.979 5.078
¥ IT* + SO2" = HSO7 - 4.40 -5.05 —~5.75
5 ZnS + 2H* = Zn2* + H:S ~3.24 -2.70 ~2.23
6 PhS+ 2H* = Pb** + H:S ~3.79 -2.98 -2.37

H: 1. 2, 3EHEBHEXROVPRERTESD: 4. 5. 6 FHVHREHEG2]

© REAEY (1989) RWIBIRIL
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(1) mysoi GREBEL K. FRBETHE, Hmrsol AR, X ZRNR £ TE IHE R %
WTER R BERHAIIRZE, R EHAmesol H/PBIK.,

(2) HSHREMHZREREND SRR B BHEEER—RET, HSREEAR 5, WHABEL.
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H 5 #E8 SRR bESTHSO  TEERE
B EERRZEE THMEXA FLRBRTRA/EREBEE
Fig.5. Phase equilibrium and activity coefficients of H:;S and SO,%" in solution.
The temperature indicated in the diagram stands for phase relationship at
this temperature; srrow represents chemical evolution trend of ore fluids.

% 5 ENDWHYTERERT M ERRET R EE S RE (op)

Table 5, Estimated. positional trations of ore fluids at different
metallogenic stages of the Gacun ore deposit

Ry HB M4y £=200°C £=250C £=300°C
T S0¢2" ~2.81 ~2,79 -2.79
H:S ~3.8—-4.8 ~2,9—-3.9 -2.0—~2.9
X Cu -~5.1——-5.3
I T Pb —3——4 ~3.0——4.0
=Zn ~4.4—~3.4
Y Ba ~ 4.5
TS0 - 2.42 ~2.42 -2.43
H.S -3,9——-4.90 ~3.2——4.0 -2.1—-2.95
=Cu -5.3—=5.7
I oPb ~4.8—=5.6
XZn -4,8—-5.7
TBa - 4.8
s03%- -2.39 -2.39 -2.39
H:S - 4.0——4.95 ~3,2—-4.0 -2.,1—-2.95
TCu —=5.0
v TPb -1.2—-2.2
TZn -1.8—-2.8
> Ba - 5.0

1 HSHRBENRAIKE, BA%; leg2.INa*. EK*, ICI7, ZCa* A% 3
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Fig.6. au,s evolution trend of ore fluids in the Gacun ore deposit.

in the Gacun ore deposit.
Line segment stands for variation range of a:,s

values at each stage.

(3) FREFBBMTHE, Ba, Pby Za, CORELEERRX, ERHEMEIKE, BaB gL, b,
zofg*HI R, CufRiFRE.

2 ETREMEREESTILER

TERR Witk , BT X SO FIH.SIR B R T STROR B, B8 VR FIREE 5,70 fo, k. B1EG. 7HIF 5 7]
L8 TR HrEE, ¢ =250C,mxs0d 10727 au,s K 102°—10-32s M IfrBE, £ = 300°C ,ms 504>~ 210-2+43,
anys A 10771 —107%9; EIVEYEL, 1=200C ,myso} H107%'%, amsdylo-¢0—1074, BIR, I —>IVHEL,
aw,sELAB GRARERMRAEBBMAEL (E6) , Mimsso MEEHRIBEER B M (A7) . X
L BB LT RE s RN ERH, Winssol W5 B WA RERABRE K mesol "FER R MY K
RS ATRER IR T B RAK—IEKBEABEN K, BAHBRTEwes0l™ (1079 , FRY Wtk mxsol BEEEA
AR I TR A

HRFEEPIEYBaR &R (Zo.Po, CORREFHELE. £B5ESEBRED R H.S, 2S0%-
HarmEFEE,

BTN, BB HBRART A&, H mesol AT IBalk . Wik, WEkdpiBali&itA & Bab”
Pirh, MERAIRE. EBKSETEFRBALTE S, BERAE MAL FHEBHA O, RIKERL
mysod HHBBIHA, Bk, REPMEAB " B EXERMH L0 &4, BWRERE. HERBH Kzl >
3 Ba, RBRAEZET B BEHATH, ARTEESHmesol ARTB(I->NV)ME T (REEE) WL
GERE) Z#PEA, ERANBTRERBPHPHA, MERRT SHRmE #ERERG, ERRY TS
BRBEENEESGE (1) .

CulTLIEN|Z L Cufifo. (o) RH.SHEHl, HEO.HMEAHRHH.SE5S0. R FRBOY, Bk, H40".
R SRR EERETHENH ZCu, ansfllmsso FHE, BRFEWT:

3/2H,S + 1/280.2" + H*=S, + H.O (6)
H,S + 20,=S0," + 2H* 7)

Wk K, EFLRYHE, REBEFASSEMI. HITBARE, #mRr LR, S2RFM D
A (2) DLIERMAT . BARR (1) 1 (2) W,
Gcares;® (fmp0)?/?

aca”t +ape* « (an,ys)2 (fo,) '/

logk =

(8)
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(a'CuFeSg): ( 9)

logk =
S ares;* (acaz+) 7+ (anys) +ars’" + (PH)*

BR (8) (9) AR, sasHBERHERAN HILE, EFELRTNE, asTBHE (K35) , TP
R (1#2) MESD, BBV RK MEZIMBNNB, a,s R RIK, , RER £83), %8
FAELLES R OLIE.

POMZofLIERE PR T X Zn, X Pofilan,sBimm,stk . Chmoto® (1983) Wroe M, Mmw &+
Pb, zZnfE & BAHERBERTHLSHBER, Wl mus>moen , & dh U0 € () Pb/Zn R 5 XERERT Bk
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ORE FLUID CHEMISTRY, THERMAL EVOLUTION
HISTORY AND ORE-FORMING PROCESS OF THE
GACUN KUROKO TYPE POLYMETALLIC
DEPOSIT IN WESTERN SICHUAN

Hou Zengqgian

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beljing)

Abstract

The Gacun auriferous and argeniferous polymetallic deposit in western
Sichuan Province is a typical kuroko type Zn-Pb-Cu deposit formed at the
terminal stage of “double peak type” volcanism associated with the island arc
rifted depression and occurring in acid volcanic system within the island arc
rifted zone. The ore deposit is composed of network ores in the lower part
and massive ores in the upper part, characterized by “two-layer structure”,
metallic zoning and alteration zoning and accompanied with exhalite and
iron-rich chemical sedimentary rock. The ore-forming process of the Gacun ore
deposit might be divided into four stages with each stage forming its own
index mineral assemblage (phase). Homogenization temperatures of fluid inclu-
sions indicate that ore-forming temperatures of I, Il and [V metallogenic
stages are respectively 260—2097C, 320—2627C and 100—185%C. Studies show
that ore—forming temperatures of various metallogenic stages and their evolu-
tion trend basically represent temperatures of ore fluids at various stages and
their evolution trend. The network ore and the massive ore show similar
evolution trend of fluid temperature (I —I—1V), revealing that the two sorts
of ores lay in the same hydrothermal fluid system and were formed through
the deposition of the same fluid in different environments. Chemical composi-
tion of ore fluids was estimated by means of inclusion composition determina-
tion and thermodynamic model. au,s of ore fluids was restricted by fluid
temperature. High temperature and high a4y, characters of ore fluids at Stage
11T led to the dissolution and leaching of minerals of Phase I and Phase II,
and the persistent precipitation of chalcopyrite and some other minerals gave
birth to the initial metallic zoning. mssoi™ of ore fluids was related to fluid
composition and source. The gradual increase in mgso;”™ with time implies the
corrsponding increase in proportion of seawater composition in ore fluids, and
this accounts for the appearance of large quantities of barite in Phase IV and
the stable distribution of barite layer at the top of the massive ore bed. H,S
concentration and cation concentration governed the crystallization order and
deposition proportion of sphalerite and galena: for ore fluids of No. II metal-
logenic stage, Mzza<<thu,s<thypp, and this decided that sphalerite crystallized
at first in this stage with the crystallization amount larger than that of gale-
na. For ore fluids of No. IV stage, #u,s <tgpy, OF gz, which decided that
crystallization amount and proportion of sphalerite and galena had nothing to
do with Zun and Pb concentration of ore fluids.



