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a®) BRRACTETG I A, BT DI R PEI, AT WAZes b S A BUR T A 2R, MR
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Jesitl. BIEEAT- g A O MBRIR SR AL, IR LS IAEAE B e ik, (BT I ik A S B
HAE - At - IR AR, SRR T AR Z R, S A BT
WE I R ek # Y).

2 W AR K AR R G

AR A R AN () AN (IRED . I8 20 A0 A AL Ao &
i, JAETAR S © EEEYEN A, WAS TR+ BRI+ SR+ s+
BRI (ARG + BY-BROLER W)+ N, HE Ag BB N JLE /MR LT
S/, Pbh> 20%, I TIA 70%, Zn/Ph N 0.12~ 0.16; @ WEEYHISGN A, 1 W4AE
N E RN+ DR+ TR BT+ AR+ A B s, S Ag 40. 40
x 10" °~ 808x 10", Zn 1.35% ~ 20%, Pb1.1%~ 16.7%, Cu 0.96% ~ 1.86%. XAEH 1
LT R A AT, MUBEANK, WA G AN+ BT+ R+ B SRR LA
S LR Ag 35% 107 °~ 985x 107 °, Pb 0.36% ~ 18.20%.

WA WA A5, JiffA. Sh0eA. Bath. B, A, RHKOAE,

W AZ R A FHRCRGE M. B aii . Chkaim) . AR ILIPIRGE M. i iR g 44
TR S50 TS5, 0 AE B ERPOR. Bk, KRRV RRIRSE.

3 Ak YRk

AH IR E TR B F 2L T RN, ST T RO

(1) 7780 22 AE— BRGE, RERKNA—, FRRICREFHORE G, RO
maiy, R, TR AR RS . BRI SR R AT A, e
s s n, 21 R, T78W B Ag 0.25% ~ 0.48%, Sb 0.16% ~ 0.55%,
Fe 50x 107 °~ 944x 10" °, Cu 20x 10 °~ 253x 10" °, Zn 38x 10" °~ 4300x 10" °, Mn 1.6x
10 °~ 6.6x 10° Bil0Ox 10" °~ 700x 10 °, As 3x 10" °~ 69x 10 °, Se 86.7x 10" °~ 244x
10°°. FIRHIIE, EFEM Ag. Sb. Fe. Cu. Zn. As =202 TS 150/ NV B 28
VoI R, 5> sb. Bi il REZH Y po-sb SRR WP, XONEE R MBI E.
BOCHISE, 7 ET A s B TP A AR P R AT ARGR B ) (LN, RO A R s D) f
ARR, BT (R 2) RYL, TTEHERERNS Po. S AN, MEATME Ag (0.05% ~
0.18%). Cu. Zn. Fe. Co. Ni“¥¢ILE.

(2) BERNEEN AR RE HaomAks), HEOmaEe, KR, Wk
Sger, Wk, e RAA © B AE—- RSB SRIUREVNFYCRES1E, @
GRS, SRR, N, TR, BREMETY SRR, LW hEED . ST, HEN
BET. TR, BUERETDT. AR @ I T s AR, 2R 2 W]
Hi—, I Fe 10.74% ~ 13.61%. SGHT, BN 5R 58 2 8% MINEEN FR A 2L N
B {H4E E H Nickel Fl I D Grice MR, «ZRNEH™  (Zn, Fe) S SINEEN
(znS) PINFERN R, AEBAHN, SISECER, W H a5 A B B Zn



Hro o Ha Wl S BUIEMR L SR AR TP R ALY A B ER R AU PR S LR X 365

dTPE, W BRINERDT ARRNIR S, RO I N SRR AR R — — E RN, BB, &

BRINEE B L T zn 48, W& Fe. Cd. Mn. Cu, A LIS R Rt FE i

VIR R Y, 56 =, EEINEEN BT Cd (900x 107 °~ 3600x 10° ¢) HA AR HME.
R TR R AT e R

Table 1. Analyses of individual galena from the ore deposit

TCH % 10- ¢
5

Pb Ag Sh S Fe Mn Cu Zn Bi Ga Se As
YM 4b4 83.33| 0.45 | 0.40 | 12.97 | <50 | 1.6 34 158 16 <1 | 97.6 3
YM 4b5 83.33 | 0.48 | 0.47 |12.96| <50 | 2.5 37 117 12 <1 | 86.7 13
YM 4b6 83.33 | 0.47 | 0.55 | 13.52| 944 | 6.3 72 | 4300 | 10 <1 126 7
YM80b7 82.76 | 0.37 | 0.29 | 12.42| 141 5.2 38 300 | 230 | <1 453 69
YM, fh2 82.76 | 0.45 | 0.41 |12.83| <50 | 1.7 20 38 21 <1 | 93.5 4
CM 3b3 82.76 | 0.25 | 0.16 | 12.83 | 613 6.6 253 | 1990 | 700 | <1 244 | <3

O S TSI PR R R T, AT Zn. Pb N EDTA H®IL, Fe. Mn. Cu NEE T, Ga
HEB TS, As. Sb. Bi Se METHOR, Ag WE T, s HEEE

(3) BEHIR": 2 BATERLRE SR, W R SN BT TS, A BT S KR
DIESRINERD™, 1EiZdiikiml, B8 B AL o & E, S0l s 2N e 250
TREEM, K 2 RY, AN S AHATE Pb. Zn. Sb. Bi. Ag. Co. Ni%SAJULE.

(4) T RAMTERRRE SR, K (mm): 0.10x 0.20~ 0.09x 0. 46. &Eﬁéﬁdﬁﬁﬁ,
BN 2R WK — B K, AR RS . 'C 2 5% A . BRb. EERINEET . MEmER .
TSR, VR R R R R iR (A1), JRRT LIRS m’f%
T A RAE A A S AR (BB 2). K2 KW, SN Cu 29.73% ~ 31.94% (TN
31.0%), Sn 27.26% ~ 29.73% (T4 28.25%), Fe 6.95% ~ 12.38% (T4 9.52%),
Ag IRTHMIR A 0. 22% (PFIIZI0 0.1%), S 28.86% ~ 31.10% (“F¥4 30.40%).

(5) MR KNG NRRIR, RS TSR, JORURSS RN SO, YA, BRI
DG 22 5 7 B0 I B PR R . MR R WK 2, ERATIRT T Ag (87.01%) B
AR ),

4tk R Y0 YRR

AR AP TR FER Y], B W+ K&, BEA F 21 Cu-Sb-Ag A Sh-Ag B
il\ﬁrf% WA EH Pb-Sh. BiPb thmﬁf%
4.1 CuSbh-Ag bt ¥

LS b B T R R W, A O BRI AR A T L N A R AR AR ) R, B
S AR I T VTR, ST B0 T A ) 5 S S A R B SRR, T S 2k, iﬁ)ﬁﬁi
ARG TE M LA 00 L5 R 22 SR O W S AR M IR 24 BRI BB SO R, AR
IR Cu-Sh-Ag BRERA 050 HIFR 0 BA G, S BB A FIAL B A, X 2eh™ 1) 2 S AT Rk
LR, TR ORI BB (B 3L 4y, BEEHEATIME T TR TR . R 3
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AL, ARETIRI cu-Sh-Ag BRI © BRAGVEMETT (5 Ag 4.23%) 4, EZEER
BV FAR BN, @ AN 5 Ag17.16% ~ 26.26% ("X 22.41%), Cu 18.59%
~26.59% (°FI0N 21.68%), Sb 24.66% ~ 27.25% (YK 26.55%), As (KTARMIRZE
0.88% (¥4 H0.18%), Fe 5.21%~ 6.90% (¥ N 5.67%), zn & THMRE 1. 73%
(FBIZIH 0.69%), S 22.08% ~ 23.50% (1340 22.88% ). WHHH % Ag 30.79% ~
33.22% (“FH4°032.23%), Cu13.23% ~ 15.70% (V¥ N 14.17%), Sh 25.70% ~ 27.04%
CF¥I0 26.18% ), As IKTAIMIPR 22 0. 34% (“FYIZI0 0.15% ), Fe 3.28% ~ 5.38% (134
M o4.64%), zZn TR 2 0.99% (34N 0.33%), S 22.20% ~ 22.38% (3N
22.26%). VLHIPTHIESEA AL 2 oy I & & Ag. Cu. Sb. Fe, 47 Zn. As AFRFE. A
BV~ SR - BT S Ag EHK (4.23%) - 1 (22.41%) — & (32.23%),
Trcu mIHE (36.25%) - T (21.68%) - K (14.17% ). KWEHIZ Cu-Sh-Ag 4S5 5)
TP =AM EN Ag SRR cu 2RMEEKRR, MILH Fe. zn HEADBARHZILE
/N, BT A DU TRARAL B P cu & ERERUE. H sy SEARMAK, i o] BUCE& 8 67
EHHSh M As. Bi O mALTEL AR s BIAH O R T LT B gk R,
Ag-Cu- (Fe+ zn) B (K1) R, R Yrh, = i Py i i 48 5408 12 11
TOUT, cu. Ag W 2 Mrocs B, XHBRBEAN 201 AP I (cu, Ag) @12 MR
T B i BB YEHS, UER B - SR - BN, Ag 5 cu BHAHDE, I
Fe+ Zn MIRFHHIREEE (£ 17% A7), UHITIA Cu-Sb-Ag MiEhi W&l =K S (Fe
+7n) BT EETEKR. Ag X Sb/ (Sh+ As) EMAARE (Kl 2) KB, AHKRT Ccu-Sh-Ag

Ag i
o] 6 8 o]
A2D o A2
A
+
03 A o3
4 4 R +4
3 +A =5
=a§ éb :
2_
e
o 1 1 1
0.5 I 15
Cu 50 Fe+Zn Sb/(Sb+As)
Bl SN IR B R I Cu-Ag- (Fe+ Zn)
OB (JET L) 2 SRR - B HLR AR
SAN R 1~ MR 2 SRS 3 R 1 ne 1] S5 (St A FONA
BEENIK: 4— SREWE; s— BB Jg%'?tl:# RPN
Fig.1. Com positional plot of Cu-rAg- (Fe+ Zn) in O % (Sbj— As) = 4.0)
© P P & 451 17 1 1

ot h h LS .
CuSb=Ag sulp osa‘lts from t. ¢ Xiasai deposit (In Fig. 2. Compositional plot of Ag versus Sb/ (Sb+
atom ic proportions) -

The Xiasaiore deposit: 1— Tetrahedrite; 2— Silver-bear- AS)_ for Cu'Sb'Ag SulPhosaltS from the Xiasai de-
ing tetrahedrite; 3— freibergite. The Caijiaying ore posit [atom ic proportions based on (Sb+ As) =
deposit: 4— Siver-bearing tetrahedrite; 5— freibergite. 4.0] (Symbols as for Fig. 1)
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TR SR B )5HE Sh/ (Shb+ As) fH= 1 H VAT T Ag PABFRINEL [, RILHIX LN P A g
TrEEIKE Sb/ (Sh+ As) fHILK.
4.2 Sb-Agliiihi ¥

A IR Sh-A g B b WA IR LU FORMEBR AR, LARTE A L.

(1) WL EAFNELR, KB (mm): 0.06x 0.15~ 0.08x 0.05, SO 1)
KAM, REZEMERERE, BB, e R E, RAKEEK, B
WA B ok [R] [R] B = Y (R 5). 3R 3 R B, IRZLHMT % Ag 59.10% ~ 59.76% (P3N0
59.42%), Sh 21.64% ~ 22.20% (“F¥HN 21.91%), As KT MR A 0.38% (PN
0.26%), S17.36%~ 19.00% (T-HIH17.97%), MANTHIE Fe. Cu. Pb. Zn. Bi%s, I
Ag. Sb T EAMKT T HRLLIRA IR/, s & AR LS & (1R L, AH IR 4
R WBNRLBRE, X EZE BT AP SR T K=, AHXE S Ag. Cu. Sh.
Fe. Zn. S SIS W, 1ETE AN AR TR cu-Sh-Ag M Sb-Ag BRI WIN, AT
i As 5N, VLI As IRFEIRIR, MASBETE IR 4040

(2) FEBRARE™ RARTERLR, R (mm) 0.02~ 0.2, SOPFEE 8B 15 5 2R (i,
Rk R, IR T BRI B B B RN, R A R A kL. Ak
BT 5K TP MR AT () Ty el (LR 3).

A RFNK) W H TP~ H ) Sy- Ag
Ag @ﬁﬁﬁ#@ﬁp, IR Ag T
(58.09% ~ 61.57%) LLHFEEHG
(36.02% ~ 38.24%) FifH%, TMHIH
7] Sh & (20.55% ~ 22.20% ) )&
F I (39.63% ~ 40.58% ) KT 1 1%,
Ag- (Sb+ As) - (Fe+ Cu+ zn) Klf#
(Kl 3) R, WWLABWH T Ag. Sb T
BB N 1% ~ 76% .« 22.5% ~
24.5% , MEERHAT I Ag. Sb IR H 4
Byl 48% ~ 52% F 47% ~ 49% Sb+As 50 Fe+CutZn
eI (Fe+ Cu+ Zn) ERER
BI/NT 5% 3K W S T PR LA A
TERRARD™ 1R B 7 Pk,

3 HIEWIK Sh-Ag Tih I Ag- (Sh+ As) -
(Fet+ Cu+ Zn) BB (&R L)
FIEN IR 1 — IRARAT, 2— MEBRRAT. KJ 0 . 3— IRALRA, 4—

4.3 Pb-Sbh i Y FERRIRY. SEEEIR: s— WALAL
AR WA FEEE MER BT Fig. 3. Compostitional plot of Ag- (Sb+ As) - (Fe+ Cu

E*D@ﬁ%ﬂg%ﬁﬁj + Zn) in Sb-Ab sulphosalts from the Xiasai deposit (In
(1) WERRERERn 2 2AERLIR atom ic proportions)

Eﬂz}#;{j{%é\ﬁg’ i (mm): 0.02x The Xiasaiore deposit: 1— Pyrargyrite; 2— M iargyrite. The

0.04~ 0.03x 0.14. &%ﬁ@ﬁ%ﬁ Dachang ore field: 3— Pyrargyirte; 4— M iargyrite. The

3, R % b ek T, R Caijiaying ore deposit: 5— Pyrargyrite.

Phoi. FCW R BRIV ERAT L T BT, AT R 0 A T BB ATORE [R) T BBk, (R I L B0 g A
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BRI AR T, JEFEANA T (W 2). 2 (K 4) T Pb 40.30%
~ 41.53% . Sb 33.68% ~ 34.79% . Fe 2.62% ~ 2.64%, S 20.92% ~ 21.21%, WM/ Bi
Cu. zn 5%, SRJ W WP [ 440 ) 1) 32 B FEAAH A,

(2) BEpEsy JLLOMEmRER e W, 2 2m A REMRRE S, FE (mm): 0.01
x 0.04~ 0.03x 0.3. RIEEM, ST & iiisraiirm t, SO 2 O rk i K
— RAFIK, AESVER S, BRSBTSk A B R Y, HEREUR A,k
WA A AT (M 6), CIRFUIMGEE, WHlEZRNE . 38 (B 7). A
IRIBRERENT P45 (%) Pb 55.22. Sb 25.47. S 18.43 FI/b (#) & Bi. Fe. Zn fl As,
R0 HERZE Yo AR R, K 4 RW, GERTH Ll Py BEE S, Sb. S STERKHET
Fe MANA Tt #h4n”.
4.4 BiPb WY

W AP E N, AR ERRESETYIKE.

RTRERLETY B LT YRR ol R kel gE Sk . RO E, ARRPEE. 25
W BT, ARAEREAE, SR EBRINEAT. T IOMEEE. RBURE. K3 R, L7y
% Pb 40.20% . Bi38.29% . Sh 4.18% . S 16.65%, M EM Cu. Fe flAs.

5 HARLRMEEN Y

B PRSI

(1) EREE: 5 SRRIR, K (mm): 0.02x 0.04~ 0.03x 0.07, SR AL
th, RFZEEATHE, QB KRR ARSRAZ, MENASEL RE
HUREIE, CRAT T RESTN S asez ) (A 8). R 4R, HARELTIIE Bi99. 32% FIF
JNEL Fe. Sb. Cu KX As.

(2) WEH SRR, R ERE—H, B AR, s ey,
HAb2E oy ke 3 R,

6 B MNEik

T IE X AT R A R A B A R B RV )8 AT A0SR S B FHRE A o, ok
A T R Cu-Sb-Ag. Sb-Ag. Pb-Sb Al Birpb SR WME, WRLMIL)EE
SR FEARTRIT Ay b~ TR~ BETTRRA . BRI~ D7~ ST, B MR,
B SR M0 G L AR AL L, BRER RS R, MR IR Ccu-Sh-Ag RAIFT
W), AL Sh-Ag RIIWY), IRIGAZE Ph-Sb RINH), WIGHIE BrPb RN, X4 T i
AR IR, 0@ T8 ORI A AR P 4T T A,

AW IRFELEAFHEIE L Py, Zn. Ag. Cu. HIEZERITHN, /NS Py RERBRH
Ha B A RO A T MEARET 45, zn FEE R W ERINEET, i zn S5 TR BN TEY Y.
Cu FEEEW, LS8 cu S 5EGH BN TEY VSN, KT Ag MIRAFIRE, Frb
i Ag BMEREAAAEAh, L EEUE R —— BT SRBA . ARERT. IRAR



372 i R i Jit 2000 %

T AREBRAR 45 th, TG IRGR AL e S SRR ER ), LA K 22 s URAE T 7 4 e fige 2L
TR B BORE 8] (B BN AL, 7ERVEE” S IR AR R H, Ag 5 cu IR, Ag
FRENE (Fet+ zn) T HE. sb/ (Sb+ As) WAHTEK, HALEHFHME 68 AT
Sb. Sn Ml cd, sb BEEEBHT. IR ER MEHTYIRYY). RLLAR MR A
. sn BEEEBH MBI, cd TEAT T E B INEEDT AL XLETUR A IR 1255 P AT
AR RS e m, PR OE T E AR,

[ S
1 BN (Sta) TV WEIFEMER (Asp), BOMKANATE (Q). zKO005IIL, KIG

B, Bt (IHR)  x 100

2 PN (Sta) BEMERRERENHT (Jam) WHTRIES M ASAR,  [FI HEBR BA AT AT
. Te3lnl, ROGEER, Hhidt x 100

3 ARBHIN (Fre) MSHEIHIN (Ag-bearing Tet) EAMNKLRI AT 780 (Gn) 1,
IR TR YM4be, OB F, Himdt x 112

4 REEI (Fre) DABMNKLR, WAZT N (Gn) RN, yM, #h1, &O6
BN, et (IE)  x 200

5 WRLLERNT (Pyn) FETHEIWT (Gn) RIHEGEBRN, YM 4b-1-8, ROGEE R, ARG (3
®) % 200

6 FREETHT (Bou) S MABURLIREES M, JLIRAAUPRATIE (Q) BUEF N1k
. Te3bs-1-6, ROGEE T, Ht = 200

7 BB (Bou) M ACIREAATY). Wb FLECR M 10 & 2 N EERT (Fe-rich
Sp) AUEHAN" (cp), FBHBEPRA A (cal) BORETIAT. zK001-b23-12,
BOGEEE, Bt x 200

8  HARM (Bi) M0 TR (Po) HAKE (Q) 2, HAaisf—MN 2 RNIVE, 5
WS T H AR, ZK001-b38-2-1, JOEBE N, Hfmdt (WiE)  x 790



Fio & Ha Ml S BUIEMR L SR AR TP R ALY A B ER R AU PR S LR X 373

TN A -Iu-an'iug'li'.ll 1

N = v
PP
= B »

o o A
T F vy

T i.-' - z - ; ’
/f' I
@4,

':' I_f}f I "




374 i R i Jit 2000 %

Z % X Wk

1 ERAE, HEGE KB AFMIE (v dbal BREEERMRRAE, 1988, 21~ 24.

2 wELEE T, R WAL SR - - AR W R AE A G B BRI AR IE ST [ 1. HUTSEAR, 1991,
65 (2): 127~ 139.

30 AEM, Bk, KSHHETYE (v ] dbnt BEEEHRGHE, 1994, 39, 110, 119, 145, 147,

4 Nickel E H, Grice ] D. EFRH ¥ Wh&H0 9 LW Wiin % B LA KT W G B REN (1997 ), FI3LAY

B[ AATWAE, 1999, 18 (3): 273~ 284.
5 ILEE. PARBKARLES- - - OR B AR N R IR A B AR BRI [ 7] BURHRAR, 1999, 18 (3), 244~ 251.

P
6 FMLEE R GEVIRTEEN AR RT RERIE R HLE X 1] AAvsEd, 2000, 19 (1), 78~ 87.

CHARACTERISTICS OF SULFIDE AND SULFOSALT
M INERALS FROM THE XIASAI SILVER-POLYMETALLIC
DEPOSIT AND THEIR SIGNIFICANCE

Huang Dianhao
(Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037)

Hu Shihua
(Institute of Geology and Mineral Resources, Sichuan Bureau of Geology and
M ineral Resources E xp loration, Chengdu 610081)

Key words: Xiasaisilver-polymetallic deposit, sulfides, sulfosalts, west Sichuan
Abstract

The Xiasai ore deposit is a large hydrothermal vein type silver-polymetallic deposit ge-
netically related to the late Yanshanian porphyritoid m onzonitic granite em placed in Upper
T riassic Tumugou Formation. The orebodies veinlike, lenticular and chamber in form are
mainly controlled by NW W -and nearly SN-striking faults and their intersections w ithin sedt
mentary- (volcanic) fragmental rocks of Tumugou Form ation.

Based on the investigation of a considerable num ber of polished ore sections and electron
m icroprobe analyses, the authors determ ined the com positions of ore m inerals, which consist
mainly of galena, iron-rich sphalerite and subordinately pyrite, arsenopyrite, pyrrhotite, chal-
copyrite as well as many kinds of sulfosalt m inerals. The Cu-Sb-Sb sulfosalts (tetrahedrite,
Ag-bearing tetrahedrite and freibergite) and Sh-A g sulfosalts (pyrargyrite, m iargyrite) and
sulfide(argentite) are the m ost im portant silver m inerals. The Pb-Sh sulfosalts are jam esonite
and boulangerite. The observed BrrPb sulfosalt is only cosalite. M oreover, the ores contain

small am ounts of native bismuth and electrum. The investigations under m icroscope show
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that the sequence of sulfide formation is essentially arsenopyrite~ pyrite~ pyrrhotite, iron—
rich sphalerite~ galena— chalopyrite, stannite~ argentite. The form ation of the sulfosalts is
comm only later than comm on sulfides in the deposit. The sequence of the sulfosalts form ation
is comm only Cu-Sh-Ag sulfosalts> Sb-Ag sulfosalts—> Pb-Sb sulfosalts— BrPb sulfosalt.
M ost argentite and silver sulfosalts are characterized by their occurrence in cleavages, fis-
sures or intergranular space of galena. As for the chem ical com position of tetrahedrite, Ag-
bearing tetrahedrite and freibergite, there exists negative correlation between silver and cop-
per, and silver content bears no relationship w ith atom ic proportion and Sb/ (Sb+ As) ratio
of (Fet+ Zn). These results are of significance in understanding m ineralization process, divid-
ing m ineralization stages and determ ining sequence of ore m ineral form ation, and also porvide
an im portant inform ation for integrated evaluation of the deposit as well as ore dressing and

smelting.
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