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Geological sketch map of the Gacun silver-polymetallic ore deposit
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1 ~3—Upper Triassic Gacun Formation ( 1—3"™ Member; Calcareous phyllite and carbonate rock: 2—4" layer of 2™ Member: rhyolite.

rhyolitic breccia lava; 3—3™ layer of 2™ Member: andesite, dacite, rhyolitic dacite); 4—Rhyolite: 5—Rhyolitic breccia lava; 6—Rhyolitic

dacite; 7—Rhyolitic-dacitic breccia lava; 8—Dacite; 9—Dacitic breccia lava; 10—Andesite; 11—Slate, phyllite and limestone; 12—Fault and

shear zone; 13—Stratigrapic and lithofacies boundary; 14—Orebody and serial number
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3 kY R E AL

WA R B B A 4 L BBk AT T R N
HEE A E A OBRRET B,

(DEEKY ZFPREETAMEETHER
M. 28 BE-F BIRREW BB 30
pm~0.1 mm, A5 2 mm; T EBAR  EERE
1, BOR AR BT IZ 40 70, T RE SR LA
P A0 S B BT R AR, AT AR S A oK L R A U
HE—FIEE ., BT &5/ 08I AsBi(£ 1),

QIEY ZVPEERF ATSEEREL .1
Ry AhEER . ZEX AR MIBRREG W,
WHERSH . R S0 KoL, T8 b kE

B Wi Bk, RI A Z B W8T 80 3R
FUR(BA 1a,2a), ZHTFHEEEE, KT
FIZBR T RIEh & BAEXN EE£ (A 1b) , [HEA S
R RA(R ) BEKXT S HAYS. sIALE
WL ZH R SRS (£ 2) AT REE
BRI Y. HTFRFEEFEV WREMOEE
AT PEREAIEX N, BB MR 5
WY %3 8] 4 A MU E A K.

Q)N ZTYEV AT EEEEZHNER
B E R A MBKCRE A B . RLEAEE
B, 2R ASRET 1 pum~0.1 mm; R4
PINEER —8HR 15 pm~0.2 mm, NHATIX 4.0
mm. ZY YT RTE AR R, BN
W EE Y HIEAMIPRCREE T, AR 5

F1 BHELRUCHEFEHINER
Table 1 Electron microprobe analyses of the main sulfides in the Gacun deposit
wy/ %
TIERLIES Ag  Au  Cu Zn Fe Sn Cd Pb Sh As Bi S it
wYT
7GCD-2 0 0 0.14 0.01 48.33 0 0.07 0.02 0.80 0.31 51.68 101.36
7GCD-2 0.02 0 0.02 0.13 46.27 0 0.05 0 0.52 0.26 51.98 99.26
HET
GCDO-7 0 0 0 0 0 86.65 0.01 0 0 13.49 100.15
GCDO-7 0 0 0.09 0.13 0.01 87.22 0 0 0.06 13.50 101.01
GCD2-9 0.10 0 0.81 0.46 0 86.30 0 0 0.16 13.82 101. 65
GCD1-7 0.01 0 0 0.24 0.08 87.57 0 0 0.18 10.44 98.51
GCDO-6 0 0 0.02 0.06 0 88.07 0 0 0 13.82 101.96
GC-53 0.01 0 1.11  0.19 0.14 86.15 0.03 0 0.32 10. 34 98.28
GCD1-5 0.03 0 0.77 0.03 0.41 - 84.24 0 0 0.56 14.25 100.29
GCDO-7A 0.14 0 1.45 0.07 0.49 0.01 - 83.08 0 0 1.44 13.80 100.47
GC-14 0 0 1.94 0.31 0.02 - 0.09 86.44 0.12 0 0 10.45 99. 36
NEET
GC-15 0.05 0 0 64.77 1.45 0.0 0.29 0 0 0.06 33.58 100.21
GCDO-6 0 0 0.01 66.27 0.31 0 0.20 0 0.03 0.23 33.84 100. 89
GC-13 0.03 0 0.07 60.69 3.32 0 0.07 0 0.07 0.22 34.71 99.17
GC-13 0.01 0 0.03 61.44 3.03 0 0 0 0.18 0.24 35.35 100.27
GCD2-7 0.06 0.04 0 63.70 0.80 0 0.13 0.01 0 0.17 35.62 100.53
GCD2-6 0 0 0.84 62.98 0.71 - 0.06 0 0 0.05 35.47 100.11
GCD2-6 0 0 0.58 64.03 0.75 0.28 0.14 0 0 0.21 33.86 99.83
GC-14 0 0 0.21 62.88 1.65 0.23 0.01 0 0 0.13 34.44 99.55
GC-14 0 0 0.03 62.82 2.00 0.22 0 0 0.04 0.13 34.44 99.69
By
, GCDO-7 0.02 0 34.72 0 30.65 0.51 0 0 0.19 32.12 98.20
BED
GCDO-7A 2.84 0 56.66 0 10.48 0.01 0.14 0 0 0.13 28.61 98.87
GCDO-7A 2.35 0.03 56.00 0.03 12.52 0 0.21 0 0 0.16 28.90 100.20
HW
GC-53 0 0.03 1.16 0.11 35.42 0.02 0.15 0.12 44.56 0.16 17.03 98.76
GCD1-5 0.08 0 0.89 0.32 35.97 0.03 0.02 0 45.60 0.24 17.37 100. 52
L RER KRR VU B R E AR RS, (BRI JXA-8800M LTS, "-"RERER,
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Table 2 Silver content of the main sulfides in the Gacun deposit
Ty HEY FHT NeEy BT okl I
Wwag /1076 170 400 20 o
SHRBEE /1070 38~102 973600 43820 69 ~1095 i KA %, 1992

1 10, /107 (BE SR E) 63.3(14) 308(21) 114(35) 89.8(12)

wpg /1076 16.3 1500 130 0.02 e

R EBCRGHE, SMEy A, ERETER 4.1 METETY

SUASHERBNET BT MNP EA]
AR, ERMNEY PEER KM ENHE
o, 2ERR K ARE mHF, 412 B BIN 5
THEEESETY ., BN Z2E SR D
PR JBE AR EE SM T T B MR A e R H .

e Fe 587 0.31% ~3.32%,# Fe &
BRI NERNEY (wr. 2% ~8% ) FABKINFFT
(wp.<2% )FiFh(EHFE,1999) (£ 1), LIHE,Z
TR NS & w(FeS)4 0.47% ~4.82% ,FeS 4
F40.531% ~5.49% , ¥8 7 HOE BT P AR AW
4o

B RPN HES C, R T 34 N9+
B Cd &8, weh 0.22% ~0.28% , SLBHNEES Cd
SEEBERE EVRKEER AT Y.,

()EHY ZTYERRT AP HEL ETY
BIRHLR N, B EMERREN. EFEE
LB B RCIR 7= 1, YR LA S8 o 417N i B 0 (R =X
HE, BT YR EH LR Pb.Bi(£1),

(ST FERTHEFAY KEDZGNEKA
TYh AR EE, 2 BERREGH . =8
Y& —EBE Ag, wagh 2.35% ~2.84%(F 1) ,H
FHEETA#ME R, EPR4AS, IR ER
FIRERIRENEE, ZT WP SEL 2K Pb,
Bi %,

(6)FW TERRFAGHFL, ZEBERRE
W, PP IHELERN CuZnBi% (X 1),

4 WELF Y

MR R BT Y EEA MW, W LR
DR . AR EREWHA R RT B
B LA S SR AR AR S AR e

BEy RN TRKEEENRBI Y. EEE
£ ESRBEFT AP ETE—HATE 5% ~
10% FEESMVEHET ATHSEELZEE 20% ~
30% BT BAA BEE XA T i, RiEE
sk YmaERale (ERE,
2000) , %5 PR B R0 TR 9 4% B8 53 7T 5y R B R
MRS PR, LARTE A E (K 3), @XM H
TR E BT R REE M, KRB HEP A 5
Sb BIEMX . MR, EERT AR B B UTIE 31 K
BEY BB T B PR FE R 5 (i
Cu.Ag.Sb 1 As i b A8 ) LA K 3B0AE -5 B A /9 4 B &
B, 5 & SCBRTR B 7 FI4H 43 B9 16 FE (Hack-
barth et al. ,1984),

4.2 T#RT M ATMET

RE RN R R R s L SRR L ) R AN
& IR E, KRN TRAYT R E, E
ERFEHMT T/NTNEY . HREErYWEaE
EREEH), BRI K R AR L A 20 ~ 40 ym,ﬂ[ﬁ%@
WA AT Y AMIERAREN, BIEHRN 6~14 pm. H
TR MG RFH HBG AT L AN REHEY
(F4HFZ9.10) LBHEFEA(RIPIFS 7.8)8
SHER. BHIFE2 ARSI HHMEAT HES
M. SHHEMEAT 2B FHREE LA/
W50t WHABED PP IR e LI E R RIE
KRELE. FET . N5 WEE - EHEHN Ag. Sb.
AEGRMET 2= Thayryrag, 5EHN
EE MDA SRS EY T, S5
T2 5EHAT A i ERE B RE ., 25 HEH
R ATIE AR, 1R 7T 58 2 B M LT RS IR B
WBHRT RN . AT ™ TRERy w7 55
&b SHEANT AT Y EERNEY EV .

O I#Ha. 1992. TEHEYT. TEACLE T L EARHLEY R, 116~122.
© I35 R 403 HUREN. 1993, I AT AWM RS L BT XMy HEMERS.
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Table 3 Electron microprobe analyses and chemical formulae of the tetrahedrite group minerals
wp/ %

FHORS Ag Au Cu Zn Fe Sn Cd Pb Sb As Bi S it
1 GC-15 1.82 0.02 39.67 3.94 3.07 0.07 22.94 3.05 0.17 26.38 101.13
2 GC-15 1.85 0 37.79 4.39 3.23 0.11 23.68 2.83 0.14 26.78 100.81
3 GC-15 1.72 0 37.61 6.22 3.39 0.18 22.3 3.11 0.22 26.33 100.91
4 GCD2-9 0.96 0 39.56 6.62 0.91 - - 0.21 18.78 5.59 0.06 26.23 98.91
5 GCDI1-7 1.18 0 39.92 4.39 3.16 - - 0.21 19.35 5.30 0.11 26.53 100.14
6 GCDO-6 0.68 0 40.72 6.12 2.33 - - 0.11 14.86 9.22 0.16 27.83 102.01
7 GC-53 1.08 0.03 39.61 4.82 3.08 - - 0.17 20.11 4.61 0.09 27.96 101.55
8 8G(CD-2 1.62 0 40.20 4.87 2.87 - - 0.22 19.60 5.51 0.08 26.63 101.59
9 8GCD-2 0.89 0 38.84 4.65 2.98 - - 0.45 20.19 5.11 0.14 25.65 98.91
10 GCDI1-5 0.76 0 39.17 3.61 3.98 - - 0.09 18.67 7.78 0.11 27.65 101.81
11  GCDI1-5 0.22 0 40.01 3.78 3.92 - - 0 19.63 6.0S 0.23 27.02 100.87
12 GCDI1-5 1.04 0 38.51 3.40 4.06 - - 0 19.39 7.47 0.18 27.19 101.25
13 GCDO-7A  0.06 0.03 43.60 5.28 0.35 - - 0.03 3.08 20.28 0.26 28.77 101.71
14 GC-13 2.06 0 36.91 2.43 4.36 - - 0 23.90 2.83 0.17 26.88 99.54
15 GC-13 2.70 0 35.48 3.42 3.72 0.01 - 0.21 26.00 1.14 0.07 25.59 98.34
16 GCD2-7 1.02 0.02 40.83 5.39 0.74 0.01 - 0.01 19.23 6.84 0.22 26.77 101.08
17  GCD2-6 2.44 0.06 39.07 4.33 2.62 - 0.09 0.11 19.46 5.98 0.08 26.65 100.87
18 GCD2-6 2.54 0.01 39.12 4.54 2.69 - 0.07 0.06 20.45 5.70 0.14 26.62 101.93
19 GC-14 1.88 0.04 38.55 3.62 3.38 - 0.06 0.01 20.95 3.84 0.12 26.21 98. 66
20 GC-14 1.71 0 39.05 4.16 3.28 - 0.06 0.08 21.35 3.95 0.14 25.94 99.71

F5 RS THER
1 (Cug 87880.27)10 14{Zng 95Fep 57)1.82(Sbs 98Asg 64Bip 01)3 63513.00 MR
2 (Cug.20A80 27)9 53(Zny osFep 001 05(Sbs 0aAsg 59Bip 01)3.03 S13 0 By
3 (Cug 37880 25)9 6221y 51Fep 96)2 47(Sbs 83As0.66Bio 02)3.56 S13 00 L Lol
4 (Cug 89A8) 14)10.03(Zn; 51Fep 26)1.87(Sbs 45As) 19)3 64 S13 0 By
5 (Cug 87880.17)10.04{ 20y 06Fep 89)1 95(Shy s0As; 11Bio 01)3.62 S13.00 My
6 (Cug.60A8) 09)9.69(Zny 40Fep (2)2.02(Sbr s3As) 84Bio.01)3 68 S13 w0 YT
7 (Cus 20A8p 15)9.44(Zny 10Fep 521 92(Sby s6As. 22Bin.01)3.30 Sp3 0 Ll
8 (Cus. 90A80.24) 10 14 Zny 17Fep 80)1.97(Sby 52As; 15Bio 01)3 68 S13.00 MY
9 (Cug_gsAgp.13)10 07(Zny 16Fep 87)2 03(Sba 70As1 11Bio 01)3 82 513 00 MY
10 (Cug 20A8) 11)9.40(Fey 0sZng g3)1 91 (Sba 31As;.57Big 01)3.80 S13 00 ST
11 (Cug_ 72880 03)9.75( Fer 0sZng g9)1 97 (Sby 49As; 25Big 62)3.76 S13 0 By
12 (Cug. 20A8) 15)9.44(Fer 12Zng 501 92(Sby 4aAs; 53Big 01)3.98 S13 0 BT
13 (Cug.94Ag) 01)9.95(Zny 17Fen 09)1.26 (Ass 925by 36Bio 0204 30 S13 0 k- kaon
14 (Cug. 01880 30)9.31(Fey 21Zng 53)1.70 (Sbs 05Aso. s9Big 01)3.05 S13.00 HET
15 (Cug 10A80.41)9 51(Fey 08Zng g5)1 93(Sbs 48450, 25Big 01)3.74 S13.00 Lo
16 (Cuio 00AB. 15)10.15(Zny1 28Fen 21) 1. 40(Shs 4sAsy 42Bio 02)3.90 S13 00 Ll
17 (Cug 52A80.35)9.97( 20y 0sFep 7301 77(Sba s0Asy 25Bio.01)3.76 S13 0 BT
18 (Cup_6sAg0.37) 10 01{ 20y goFep 75)1.84(Sb2 63As; 19Bio.01)3 83 S13 00 Ll
19 (Cus_65A80.28)9.93(Feg 96Zno g8)1 84 (Sby 74A50. 82Bio 0173 58 S13.00 LB
20 (Cuy. gsA80.25) 10 13(Zny g2Fep 04)1 96(Shy g2Aso_85Bio. 01 )3 63 S13.00 BT

BN AFEY IR B RES SRR, (RS JXA-8800M B THRst, “-"REXRER.

MW HEKY K NERY ROV ERERER

4. A%,
4.3 TEEIRET

mEME Y R EREEKE R iRa e, Ik
R, AT R K T # W, B /T M5
BL.MATIEY . 2EBRR, o AEMMRT 5T

B HRLE (B R 2a,b) . ARIET Y7 HFFE, B

WRTERT G0 25, SR MG BkItL,
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HAERTYRHERERKES, Y FEERE
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Table 4 Electron microprobe analyses and chemical formulae of bournonite, enargite, pearceite and polybasite

wg/ %
TS TOERRES Ag Au Cu Zn Fe Sn Pb Sb As Bi S Sit

Ry
1 GC-15 0 13.07 0.19 0.03 0.19 47.34 25.85 - - 13.41 100.09
2 GC-15 0.07 13.54 0.05 0.17 0.10 48.43 26.76 - - 12.18 101.29
3 GC-15 0 13.60 0 0.06 0 47.82 26.01 - - 13.99 101.47
4 GC-15 0 13.96 0 0 0 47.92 26.19 - - 13.65 101.72
5 GC-13 0.03 14.30 0 0.07 0.25 46.83 25.72 - - 12.29 99.49
6 GC-13 0.05 13.94 0 0.02 0.13 47.90 27.67 - - 11.86 101.58

sy
7 GCDO0-7D 0.07 0 51.58 0 0.08 0.96 0 0 15.11 - 30.83 98.63
8 GCD0-7B 2.24 0 52.31 0 0.02 0.16 0 0.12 14.74 - 30.39 99.99
9 GCD0-7C 0 0 46.15 0 0 3.87 0 1.45 14.27 - 32.82 98.56
10 GCDO0-7A 0.16 0 50.43 0 0.97 4.74 0 0.17 14.19 - 30.25 100.92

B R Y
11 GCD0o-7" 51.15 0 23.72 0.01 0.10 0.10 0.65 7.08 0.08 18.67 101. 56
12 GCD0-7" 50.63 0.02 24.05 0 0.02 0.21 0.70 7.99 0.13 14.28 98.03
13 GCD0-7" 52.12 0 21.47 0 0.13 0.35 0.42 7.40 0.11 18.91 100.91
Ty i bR SR
g 1~6 ¥y Cuy_62Pby 725b; 6255 00
SR T 7~8 ¥H(EHL) (“Cu3 43780 05 )3 48450 8154 00

9~10 EH(EHH) Cu; 10(Aso 778by 03)0.805s 00

R 11~13 ¥4y (Ao 8sCu7 57)17 43( A2 09Shy 1002 19511 00

& P ERER B E R R T KR E BT ERZEEHE T, (LR S JCXA-T33 BT, » di R s RE B HLHBf
REREA LRI T, LB ES JXA-8800M B FiRst . “"HERER.

HIEBRT WA % R, ST KR LR H
U, SEET A . h TRy B/, Tk
FTRE B B T IREE E BT, B T B R K
A, AR RAIT AR SR, ARA TR (ER
3b)  HED /R T & REIBREL T Y. XA R SUREF AT
VI TE B PR AT RETE . OO B B4R ™ (B9 A 4 A
Y QA B R BT RB W =4 BT h &

HHBTFRAR, Ga ITHD,Sp HNET,
T ABHY (GCDO - 7C)

BH 1a
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Table 5 The contents of main metal elements in ores of the Gacun deposit
o wy/% 2wg/1078
RS REER Cu Pb 7n Ag Au As Sh cd

1 GC-53 BLRT A 1.04 300 7.11 120.7 0.24 2681.24 2612.05 161.37
2 GC-13 BRT A 5.31  14.46 25.70  2483.0 4.15 2362.86 28576. 80 560.01
3 GC-14 BIRT A 1.84 4.46  6.26 817.0 0.64 1000. 26 11041.50 163.74
4 GC-15 BRY A 4.88 15.84 23.86 1876.0 1.48 1557.45 11491. 60 505.96
5 GCIR-9 BRI A 3.87 20.15 23.63 987.0 0.32 3584.75 14222.70 622.19
6 7GCD-2 BT A 0.36  3.61 6.76 83.2 0.07 715.60 997.93 186.64
7 GCD1-5 BERTH 2.08 8.69 9.57 134.0 0.42 649.25 1111.61 272.12
8  GCD1-7 BRT A 1.82  13.69 25.21 367.0 1.06 828.54 3287.49 623.01
9 GCDO-7 HERAOMTA 0.51 0.76 1.40 162.0 0.85 572.29 130.77 4.93
10  8GCD2 Ry A 1.76  24.00 34.35 677.0 0.17 920.09 3463.67 778.88
11 GCDR-4 KEMAr RECE (B 46) 0.5 0.62 - 16.50 0.40 116.39 134.47 4.80
12 GCIR-8 AT ECE (B L) - 2.49  6.40 29.49 0.01 49.41 72.12 194.15

E:FS 110 XBERT A, 11-12 X8R PR A . Cu.Pb.Zn i FEBE BRI E IR AEHESMT. Au.Ag HIH EIRHFE I BR 1L

FHFT BRSSP L F R RO 3 O SR 2007 s He Ak e o ERLE B BR AL 2B 5T I A ICP-MS 73k M

X AT KT G RAY RARRE RSN T Y
BALD A BT D~ BT (F pun) > 8
BNET —~NET JrET "R, Ry Yt
MET BT 5N e FRE Srae 3t
A HERBESAETET LUSER, SE#ET L4,

ERLPTR, Jr e B TR R B A A A A B
& AHEX BT A LB R, BT
BEETH—PHEE, HUNPROEERE LS
& EER, L B RM SRy B E L, %
R PR B ARSI -TTRR A BB 4o

O XTIy RIS S TR R
K6 L TR LAY HE B, )1 b R 403 BA—43
BAZEN | 78 s PR BP0 T AE o R H 238 19 K ) X fn i
B, R R & e B S B, N B B E R A
RBUF B X HF, B SRR # By PR BT 32 3 3kt 5%
FOR i BRI U B R E A R RRIA . B TR
TAEBE TR R KRR HE . FiREBEN K
NIXFEMEE, A E N TR BB B R 5 X
REPR A KEHRR TR EE WY, £t
— AL BRI
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Modes of Occurrence of Silver in Gacun Silver-Polymetallic
Massive Sulfide Deposit

Zhu Weiguang"'?, Li Chaoyang', Deng Hailin', Zhang Wenlan®, Hou Guofu®*,
Xu Yuanping*, Li Jinzhong* and Li Jing*
(1 Key Laboratory of Ore Deposit Geochemistry, Institute of geochemistry, Chinese Academy of Sciences, Guiyang 550002,
Guizhou, China; 2 Graduate School, Chinese Academy of Sciences, Beijing 100039, China; 3 Deparment of Earth Sciences, State
Key Laboratory of Mineral Deposit Research, Nanjing University, Nanjing 210093, Jiangsu, China; 4 No. 403 Geological Party,
Sichuan Bureau of Geology and Exploration, Emei 614200, Sichuan, China)

Abstract

Located in Baiyu County of western Sichuan Province, the Gacun silver-polymetallic deposit is a typical ma-
rine volcanics-hosted massive sulfide deposit in Late Triassic (T3) Yidun volcanic belt. The strata in this deposit
are composed of marine volcanic rocks (andesite and rhyolite) and upper sedimentary rocks, and the ore occurs
in marine rhyolites. The attitude of the ore is parallel to that of marine rhyolites. The authors studied ore
minerals by observation under microscope and electron microprobe analysis. Samples included about 100 sections
of polished ores and rocks. The ore minerals of Gacun deposit comprise mainly sulfides and sulfosalts. Three
sorts of sulfosalts were first identified, namely pearceite, polybasite, enargite. Then ore minerals were deter-
mined, which turn out to be mainly galena, sphalerite, pyrite and subordinately chalcopyrite, arsenopyrite, bor-
nite, stromeyerite, acanthite, pyrrhotite as well as many kinds of sulfosalts. Tetrahedrite, pearceite, enargite,
boulangerite and bournonite are main sulfosalts. Silver mainly occurring or scattered in sulfosalts was found, be-
ing spread mostly in tetrahedrites, and partly in silver-minerals (pearceite, stromeyerite, acanthite, etc.) as
well as a series of Ag-bearing fine vermiform minerals. Silver minerals and vermiform minerals were also found
to be mainly existent along the margins or fissures of sulfosalts (tetrahedrite). It is therefore considered that the
ore-forming process of the Gacun deposit can be divided into two stages. The sulfides and sulfosalts belong to
early stage, whereas silver-minerals and vermiform minerals are of late stage. The results are of significance in
understanding mineralization process, and provide an important information for the evaluation of the deposit.

Key words: mineralogy, Gacun, silver-polymetallic deposit, mode of occurrence of silver
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