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ERABHRT . AERFEHOEHFERKE, AMER . BiFB9RE, REEK
REFURRERKE. ZERK FERINBREERSK, ATLEHIAR. & {100}
A AT by ¢ BIPTA LSRG, BAT ¢ BB, AT b R &

SMRTESBET ET T RERRAENNEY, IR R XaRERBEERET]
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Tab. 1 Reflectivity dispersion value and colour indices of franckeite

m B B & . .
Term (nm) R'e R'p
400 37.5 35.3
440 38.4 36.3
480 38.4 36.3
500 37.8 36.2
RS RaiE 520 37.5 34.3
546 37.1 34.1
Reflectivaty dispersion value 589 36.4 34.0
620 35.1 32.5
640 33.1 30.1
660 33.1 30.1
700 31.4 29.0
MERHE RV 36.67 33.94
Woe % aEER X 0.3193 0.3239
y 0.3245 0.3278
Colour indices BEEEE A 584 585
BEME Re 0.0683 0.062

E: WEE: DEAREEEE ERATIEHBE Determined by Zou Xing, IMG, (AGS),

=, e BRRE

YEBLB LT EE B Pb, So, Fe, Sb, S /D& Ag AR, HAFERD (B FHEHS
7 , BB o B R R S B i PR M B 95 T BR Je e £SO ) B RT3 20

M#EHRTR, EILEK Pb, S, Fe, Sb, S EREBIA K. RITEBEIKR EHB BT
HZER A ERR:  Feossl (Pbssz Agoar) s=6.08502.03] s=5.125b:S.0 & 4LIN: PbSnyFeShSi0 1
?%ﬂi%“’*E?E%%ﬁiﬁfr%ﬁ)ﬁ%%#ﬁ Pb, ;Sn, ¢Feo 5Sb:Sy.55, TEI4LF: PbsSn;SbSia,

E ST - LB B0 R %7 Pb-Sn-Sb-S RIIPR—KERMENNHE LG B,
BATHE 24 P H 18934 Frenzel 3 B R4 W HY W AEBH 44 A5 T3 T PbeSnySbiSys,

1) RA MPV-3 BIBRMELGET, ERF M BRI WH 2065, B 10 £, UBOtE TR NRICE
AR, IRE 2%
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Fig. 1 Reflectivity dispersion curves of franckeite
%2 KXIMrESSLTETRASNER(T %)
Tab. 2 Microprobe analyses of franckeite from Dachang (wt.%)
Pb Ag Fe Sn Zn Cu Sh As l S l =it
1 53.63 | 0.94 2.46 11.83 - - 18.81 ) 0.04 19.91 | 99.62
2 53.71 | 0.76 2.45 12.09 — - 10.66 | 0.06 20.11 | 99.84
3 52.61| 0.95 2.34 11.48 | 0.C1 0.03 11.87 1 0.60 20.32 | 99.61
4 55.20 | 0.69 2.20 10.22 — 0.02 10.46 | 0.31 19.71 ] 99.81
-5 54.99 | 0.7¢ 2.25 10.47 { 0.02 - 10.02 | 0.24 20.18 | 98.95
6 55.35 | 0.73 2.10 10.32 - 0.01 10.48 | 0.26 20.12 | 99.37
7 55.05 | 0.80 2.92 10.49 { 0.01 — 10.14 ] C.16 19.82} 99.87
8 54.66 | 0.77 2.33 10.37 1 0.01 0.02 10.54 [ 0.33 20.16 | 99.19
9 54.53 | 0.70 2.46 10.80 - 0.01 10.96 | 0.04 20.19 | 99.69
10 55.23 | 0.87 2.35 10.73 | 0.03 0.03 10.63 | C.11 20.17 ; 100.15
11 55.64 | 0.82 2.38 10.31 —_ 0.03 10.99 | ©.04 19.84 ; 100.03
12 56.20 | 0.75 2.14 10.10 - 0.01 10.30 { 0.13 19.89 { 99.61
L2 # 54.73 I 0.80 2.32 16.77 1 0.001 0.02 10.65 l 0.13 20.04 | 99.46

HE&MEFe T Ag %R
Pb;SmechS“ m PbsSﬂg,szFCS“ (Ejz Pb4.5Sn2_5szFc53)o

Sngsbzsu (ﬁ%% %}E}E») o

1904 £ Prior FNEEHH  EEBBET > TR %

DUGHIRENBINRAERD,
BHREPFREBEEEERNEIRENITIR. HTRKBI M ERPHEE—ER
B Fe®, R HIA Fe EHRNELE. T Fe NEEER, BT ERR TIEARSD
HZRREE. LU, Makovicky (1974) 1 Mozgova % (1975)9 RIEHAFT LR, 18H! Fe
RERT—ED, HEBH TN ERSR: (Fe)PbSnSh,S, (HEHA )R (Fe)Pbs

Mosrosa %5 (1975)" Xt 3 F|4E WA Poopo F1 Huanuni HXDLK 7% 8K 4b I fn /R Y
Cymniproeckoe 5 [Tokamuckoe FITEEE4SH) enyrarckoe F[XAYFE BT THE%, ¥ Pb-
Sn-Sb-S A I #FR A LB - VS B HE K . H K [(Pb, Ag,)S + SnS;]/Sb.S; FI(Pb+

Ap)/Sn RIS ABBEST BIESHET S ENESDET MRS ESE ST E1-R51,

PR KRT BB HE 5 Mosrosa F (1975)™ BktFIR 3 RIEE 2 @7 X ko
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Tab. 3 Comparison of mineral compositions of the cylindrite-franckeite series

F B £ % R® n m “ Pb + Ag |(Pb,Ag,)S + SnS,| Hl
No. Formulae Sn Sb,S; L
1 | Fe[(Pb, Ag)aSnglsos.s Sb,Si 3.1—3.3[3.9—4.3|14.8—15.8| 0.5—0.9 7—7.5 1.2
2 | Fe[(Pb, Ag)uSnpls.smr.s SbSk  [3.6—4.8/2.5—3.413.0—14.3| 1.0—1.9 6.5—7.5 3.4
3 | Fe[(Pb, Ag)aSnpmlyss.s Shi®y  [5.7—6.0[2.0—2.4}13.6—16.2| 1.2—3.0 7.5—8.5 5
4 | Fe[(Pb, Ag)aSnpls.so, SbSe  [4.8—6.7(2.4—4.0[15.1~17.0 1.2--2.8 §.5—9.53
5 | Fe[(Pb, Ag)a Snpls.ss SbiSi 6.09 | 2.03 14.01 3.0 §.12

zE: L.EAESE (cylindrite); 2.854E8% 37 (antimony-rich franckeites); 3.“ER™EHH BT (“normal”
tranckeites); 4. {REEIEELB D (antimony-poor franckeites); 3. KITIEE B #YF (franckeite from Dachang),
L. 7@, LA 2 8B (location cf. explanation of fig. 2)

. 20%Sb,5, Sh.S,
(PbAg,)S+ SnS, y
Sb,S, /

A 3 4
7.0 ¥ L Zmas
iy 1#%2 ——3 5e0xA\SnSz  (Pb.Ag,)S
9.0 7 8
0.0
70%SnS; (RFE 558 80%( Pb.Ag,)S

B2 EESF-ESBHRe RIIRSE

Fig. 2 Composition diagram of the cylindrite—franckeite series

A,B ARIABBSHERESY MESHBIT K (A, B-theoretical composition of cylindrite and

franckeite); 1,2, 3, 4, PPEEFAT Poopo F"X (Poopo, Bolivia); 5, BB IlokanHckoe

WX (Pokainskoye, USSR); 6.7,8, PHR B CmupHoBckoe F X (Smirnovskoye, USSR); 9.7

B EAJ" (Dachang, China)

ER X EEF A W, RSB R ML 55y 5 IRER /Y [Toxaunckoe FI Cmupuos-
ckoe & X BT BESBET B ELLE P in R ERESEBET o

Sachdev 1 Chang(1975)%" DIAK4> % PbsSn,FeSh,S, & THESHELT , BLUEEE
20 THY Fe BIABIRSH, RIHZER T ER S LT SRAES BB AT AR, I8
HRAE S Fe RS B ERESE BB o KTESHEH KD E L (PbSn;FeSb;S,)
SH AR (PosSnsFeSh,S,,) L, Fe & BIYFELE 2.10--2.46% [X[H], Pb 5 Sn
BERER,FHED S WHSRARMERMN, AEEER So** 5 So™ Lefi2f 2:1, MK
BT RONMERE S Sn &4 So**, REFREBHE/RIELRP/ETIESE.

=, X G AT At

BB K BB X S BT B TR P CuKa, HE 0KV, &
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¥ 40mA, BEIEPEE, 1°(20)/4, UABEFEANNIR)E JCPDS FREMIENLFIT X 40

T4 RITESBET SEEY M X HEBRTHIMEER

Tab. 4 Comparison of X-ray powder diffraction data between the franckeite

(Dachang) and analogous minerals

oSt BEHEE (A) | BEERET (B) ESSHe (AR HBHine EeEnT
Cylindrite Franckeite(A) | Franckeite(B) Franckeite Franckeite Franckeite
(Svnthetic) PR T k=] RI™
d(107Pm) RI|dC107Pm) RI (107Om) RI d-(10m) RI|SP90P% §‘°“}‘;}a)§1(3fgf‘,§;g)’”‘;‘;“
8.56 25
5.80 45 5.73 25 5.86 16 5.85 16 5.75
4.30 50 4,35 40 4.35 45 4.34 24 4.34 2
3.90 90 3.81 3
3.85 100
3.73 45b
3.47 55 3.44 100 3.49 80 3.46 G7 3.46 92 3.47 5
3.39 10 i
3.33 20 ‘
3.16 45 3.11 50 3.18 10 _ —_ 3.13 100 3.18 3
3.06 65
2.927 20 2.91 160 1+ 2.91 1C0 2.93 25 2.91 24 2.92 5
2.885 100 2.86 160 2.89 1060 2.87 86 2.80 10
2.849 65 2.82 10 2.85 33 — - 2.85 5
2.786 45
2.485 10b 2.51 1
2.324 10b 2.36 50 -—_ _— —_ _ 2.37 4
2.194 10 2,22 50 - - — -
2.146  10b
2.044 65 2.05 75 2.07 30 - — — — 2.07 5
2.026 65
1.89 25 1.93 10 —_ - 1.90 33 1.92
1.81 50 1.84 30 — - — — 1.81 3
By LB SRR (JCPDS) Sachdev 1 Chang (1975)% A (Text)

. Antimony-rich franckeites; B. “Normal” franckeites and antimony-poor franckeites.

F4h EHBET (ERHESIONBETHE L, £ 2.86—2.91(10"m) 484
BOR—%Ko &4 MESBEH W0 ABRWMERT, SESRLTBAR, “EE7E
SHET MRSERHET R B . AT AT HE LR {E AR E 3.44(107°m)
SeFrH BLRYERLR , A B A T 3.49(107°m) 4 HH B, B A B AR RZAO 3 4R SO B AE B Bl h &
P d ERMEBEART B ED, X TR ERIERS LAEMERN, ETXRELEUUA L
EE R MERRELER LNER, REFHTESSEI NS KRERN S mEwRk
Bt—FIEL, UM X REW BT HBEALGEE 5) &R, AUBER EHBET B
“IEEETEBBEBY .
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M. &ESHENED

IR VESLHAET BEE, FIRERER /b f /c BEREZER), #REE (GER
3h0L\h1l, h2l, RFFED. BEdts: (SEE 3h0l, hk0 MEMEEDBITHRR S (BEKLE:
CuKe, NijEJEEE, 40kV, 100mA, X 548K £58),

B YREERENHA, ZFHECEOIRELAENERAR, —E25 BN
EHERTHRT), B—EREEBRAFEH(ERERT), HERFREATSERSE5
MSEEALNBRER, RAITAERESHW. THRTFEG PSS MER, 5—TREEHM
BEFHR, HETEAE S, 4515, S—HERHHE S %—2 So iR KIS
BET RHEZEBMNTT (T) & TR—EBAK (H) % FHIETm R, Bk 2 > F g m it
#, BEALMEKE. K ESSL SAZHERSEREEN &K 50Dt E 3
FE 40 B 3B 4, E@/AT H) B, ¢BABERNEBRER, BOCERAEE
FoRo EBMFE (T) B, HERZSEEME. MBNABE(BEA)RBEEE. B4,
PR FREABEAIE, BAHEFRENSHKT b 4 2 5 2% 3.6(107°m) F15.8
(107m), LLEBRFR Y, BOLEER Y%

T H T
T H
S
238
B3 KRR Bk B + BRI RS 5 SR
BRI RERE Fig. 4 Projection of the crystal structure of
Fig. 3 Model projection of the crystal structure cylindrite aléng the b axis.
of franckeite from Dachang along the b axis. —AMENF O\TEFHE)EHWE S C XN (6 4
AZEREY (T) BFR—EEAF (H) #TE WEERDFMO0S MR G BF ) BTHEAR
HEHFHEEE (It in formed by interpenetration of CHIR/AN (653 ATER)
three layers of pseudotetragonal lottice with a A full true-cell Cdimension (6 subcells) of the
layer of pseude hexagonal one) pseudohexagonal (octahedral) layer H and half

of the true cellCdimension (6.5 subcells) of
the pseudotetragonal (galena-like) layer T are
depicted edge-on (after Makovicky, 1974)

D BRUBRYRACRWAEBEEE  BRE R,
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BTy R A SHEERAN, HfTE wE R A LT E AT 298GR H
SR SEEYIaE 28

BHH SRR (Te) RS

Tga = 17.2740.05(107°m) & = 5.80%0.02(10"°m) ¢ = 5.89 £0.02(10~**m)
@a=90° f=935+02° 7 =90°
BAS LSRR (Hy) RS
Hga = 16.90%+0.07(10®m) & = 3.67+0.02(10™®m) ¢ = 6.33+0.02(10 “m)
6=090° F=0955+02° 7 =90°
BREFE & FRafriin (Ty) RESH
Tx @=17.27%0.05(10""m) & =5.800.02(10"°m)
¢ =(5.89 X 8) = 47.12(107*m)
¢=90° f=935+02° 7 =90°

PLEBRIE R FAMSERA P OLETF, MEBRESMEBATERESN ALK Fo K
FRIERA Cons THFEN 2/mA™/—, BIEEBEFEAN A2/m, A2 B Am,

B ENKTESSET RRSBMPSNELE R, 5 H. H. Opranosa(1980)” 1%
BT NE R RE T % T B A RS E0s:

Tx a=17.29; b=15.79; ¢ = (5.83 X 6) = 34.98(10™m)

o =17 =90°, §=9028°

HEXMHgE RN, SR NT BUG B TR - SBEWEDE 6C M CHMEY, X7
¥ESL BN IR 8C B,

B, X Gt AT AR L

BT RIICUR SR R0 4 1 IR R Re 18 BV B i ok , R fE & FTRY JCPDS
Fr ERO RIS AR R A fabn AL SR A fRAR AL, Hl3n 012, 200, 220, 024, 404, 036, 033 o
RRIEFRACPRRBEU LB RT BB E MR T (T, H) WRRETH, flink
1 d #4311 —ERIER ARG & TR RAGRER, ARG R TIARIERY
111, HESHRBFITE S Po

75, 1°Snf0 Fe BB /RIEFI A

SRRSO HEATT Sn Rl YFe BETER/RIEN T o TR FMEIT : {884 Elsci-
nt fJ AME-50 BBITERIEN. =Mzl IEREH 512, A o-Fe JEIRE Fe if.
Sn GAYHREE BT Fe ISMZIRE, M SnO: 75E Sn M FEE .  "'Sn AR IREE 424
4mci, k% CaSnO;, Sn EREFHEELAN Smg BR H/om?, #H £ Bk 2.71 x 10°
K; "Co BUNTRREEA % 45mei, Pd Ffk, Fe M FIERE L4 1mg/em” H AR, BRI

D AT RS SR B, RAEE JF-1 BRAK T LZFS7.3-1 BEKBAN, EHILE R 573,
Cue, LiFft: HIE 10kV, B 100mA, HIEXHRRES.
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x5 BEGHNT X BB RERBERL

Tab. 5 Index spend of X-ray powder diffraction data of franckeite

LR JCPDS -EiE BT R % HofgiriL
d(107%m) [/, (+44D] 4C10-0m) i1, (B dun BRI(T) dy hk1CH)
8.30 1 8.56 25 8.62 200
5.40 1 5.73 25 5.75 300
4.30 4 4,30 50 4.31 400
3.43 10 3.44 100 3.45 500
3.11 50 3.089 111
2.91 1 2.91 100 2.90 020
2.94 002
2.86 10 2.86 100 2.86 120
2.87 600
2.87 102
2.82 100 2.80 600
2.36 50 2.34 112
2.15 1 2.22 50
2.02 5 2.05 75 2.06 022
2.04 122
1.91 5 1.89 25 1.917 322
1.82 5 1.81 50 1.823 131
1.836 031
1.831 422
1.739 522
1.740 331
1.737 313
1.575 2 1.573 122
1.437 5 1.445 140
1.300 2 1.302 124
1.015 2 1.300 042

TR R R L RIARE N EERIE (Determined by Han Zao Xin, Wuhan College of Geology),

B 149 X 10" Ro A Teillet 52T 4 Hr M-160-T1 B2 Ei#ig, 251
AHRIEHCY 2400 So jEAT Fe iERIARE («) 45124 241 %0 308, ¥KET “FHOH
R

AH B Sn FI "Fe BT ERIE(ZR)FIRTE 5 5HE 6o ER/NEA GBS
RS, MAKAMEHEZ. EEN EMAKRRH & H DL ER NS A, WAFRE
B ER/RB ST 60

B s "ML, “Sn EHKNEADIEHRK. A SIS ERAHEE % 2.3—4.1mm/
S, Sn** WA TEE A2 0—2.0mm /S, FILAIIHIER BEHBT A - NE.B 5
R AR N, 2 SR REA BN, ERASE(DBBIRAZT Y
{RPEJ5 g H Ay Sn*t, % so*t HIEH R ARAER/NE KA (AN 6)o HME2)HK
IRE BT EHRE s, HEA/\EREERN (N=6), HEDEMCE6) KT
Sn** AR PETT S5R /<07 S RS TS B8 0.68 15 1.35,
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&6 KIESRIEY Sn f1 Fe I EREH

Tab. 6 Parameters of '°Sn and *’Fe Ma&ssbauer spectrum for the franckeite from Dachang

ANl | & e A s ®
IComponent| Oxidation [Coordination . Qs v E (%) )
N — SEaie number (mm/S) | (mm/S) | (mm/S) Area Assignment
[¢)) Sn*t 6 0.52 1.24 1.13 33.26 LA
pseudotetragonal
"’Sn
@ Sn*t 6 1.12 =R 1.66 66.74 BB
pseudohexagonal
(¢)) Fe?t 6 0.83 1.85 0.53 68.12 Lt
pseudotetragonal
’7Fc
@ Fet 6 0.35 0.70 0.57 31.88 BARFLEER
pseudohexagonal

* 19Gn Wy R SREEAL T (IS) X T SnO,, "Fe #J1S A4 TF a-Fe (Isomer Shift(IS) of the '*’Sn is rela-
tive to SnO,, IS of YFe is relative to @-Fe); ** ZPU{ks8 (Q8) iR/, BN TH¥E%E () F—¥,BFLL
EUATEED B, REAHRFME (The value of the quadrupole splitting (QS) is much less than half of
the width, therefore the doublet is hardly be resolved in the fitting to provide accurate valuc of QS),

HE 6 BIA, 0 WY TFe i EFNEA LW RAEMSEE F UL, E6 Y
Horig (1) A2 (2) RARKNIS 5 QS E, Ef1oilS& B EE Fe'* FRHIE Fe'
X BLo BRI SnS; Z5Hrh Me—S 252 PbS L5t rh Me—S § 4 SRRV ML , IT0 S48
HIKBHE F ZE Ao HtE 6 fAD% (1) 5 (2) ®oAliERA BRI SBRAS 4
M \E R BEY Fe'*o SR Fe™ FEIXF E5 1 shiy B8 T304 124 0.63 1 0.300

PAERE B @RISR AP (5 Be BIBRERAT T TE— S EIES
GRS, OERRAKRSR L ERE A RRIAEE FESHE SE

2.72F —18n4*(]) .
1Sn*+(2) S

~2.70
2
&
=
2,68
2.66F
1 1 I S 1 1 1
~§ -4 -2 0 2 4 6
#E (mm/s)

B 5 KT IESHEE s FHRE/RIE(EL)

Fig. 5 'The '"°Snp Mo&ssbauer spectrum of the franckeite trom Dachang(at room tempsiature)
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1 Fe®(1)

1 Fe*Z(2)

it (100

1.482F

HE (nm/s)
B6 KITESHBED e BIRE/RIE(ER)

Fig. 6 The *’Fe M8ssbaucr spectrum of the franckeite from Dachang (at room temperature)

X SHRE T, TR T DRENREAER. ARMARRERERIHTR
Eo

. RIS TR AT

ML B W SE i gr 45 B R B , K IR S 51400 B R B RO “ TE R B B e 16
B SR AT S —RENEES S, EHNERRNFHARTERLET Kh 5%
AR ERA T AL R, &5 Rk E R R MRS, RS S NN, B
Pb., Sb ) | {15 ok 7 i 4 B BT BRI B 0 ek NS SRR AL M T VR b R, 4 &
w4 B e TIREEREZE (P + Ag)/Sn AR T 3 /545, SnSy/FeSh,S, #4TF 2 IR
N, ECH Sn*t 15 Pb, Sb, S A TH R E LI IEH SRS SR N E R R R R T
{70 8 So** 5 Pb,, S B ATBRD B HEHET o WX —EHRRT WILEEATE R LN
B 5 AT A RERITIFTAE R AYWE, a7 RREANREN B, RERRN
& Pb., Sb %I AR Wi 440 T 5 %o

B LR, KIS T RE— MY ELE A S TERN B RN “F
BOESESE , HBILA TR PbSnFeSbSuo H Sn, Fe 43 BI2% Sn*+ F1 Fe** Sk
EHEHRELAENREEAR, B SCR @& N, HTERX—FWEkikEas
B 5 B R R TR AL R S A 4 /0 L, R T 2 SR SR L B B o

A XIS E DB KR ERATH & RBXER R TET, BEE
SREENBPRRE, SNTIEGHE SRS T30 SHE G E T S
3L R IK B S FAEE SR B, E k— B0

2 % X ®W

(3] HERE.BREEAE RN, BT, T X8, 1985, JTEAT KB A- TS T R Y AR R
HA ST R TERRRFE, P RARARFHTH 2 5,5 110145,
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MINERALOGICAL STUDY OF THE FRANCKEITE
FROM THE DACHANG CASSITERITE-SULPHIDE
POLYMETALLIC ORE FIELD, GUANGXI

Huang Minzhi, Wu Gongbao, Chen Yuchuan, and Tang Shaohua

(Institue of Mineral Deposits, Chinese Acudemy of Geologicul Sciences)

Abstract

The franckeite from Dachang Occurs in the NE-trending fractures in the marls and
mega-lanticular limestone on the outer flank of the upper veinet-type tin orebodies in the
Changpo ore deposit. This particular mineral is present in the form of thin tabular aggregate
within the coarse-crystalline calcite veins. The evolutionary sequence of minerals in the veins
is: cassiterite, quartz-pyrite, marmatite, stannite-franckeite, teallite-zenkenite. The duration of
precipitation of calcite is relatively long, starting from the late stage of the formation of sulphides
and ending with the formation of franckeite. Uniform temperature of calcite ranges from 128°C
to 326° with a mean temperature of 221°C. The 6%C value is —8.3%o the 680 value is
+15.1%0, and the 8%0yzy is +4.93%p, The explosion lemperature of franckeite is 180°C,
the %S value is —3.1%.

The formula of chemical composition of the particular mineral is:

Feog5[ (Pbs.2Ag0.17) s=6.09502.03] s=5.12 SbsS14.013
with its simplified formulabbeing as: PbgSn,FeSb:;Sio Judging from its chemical composition
(Tables 2&3; Fig.2) and X-ray powdery-crystalline diffractomery (Table 4), this mineral
belongs to a “normal” franckeite of the leadrich end members. Its crystal incoherent structure
is composed of two sets of non-share crystal lattices; i.e, of mutural penetration of three layerg
of pseudo-tetragonal lattice(T) and one layer of pseudo-hexagonal lattice(H) (Fig.3), with
its superstructure being of 8C type. The Mossbauer spectroscopic studies of "Sn and “Fe show
that 51 and Fe occur in the mineral in the form of Sn** and Fe’* with no Sn’* and Fe'*

beiag observed.
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The formation of the lead-rich franckeite-teallite association represents a specific sulphide
activity and a rather low oxygen fugacity; the concentration of metallic ions in the liquid is
e evinced by the(Pb + Ag)/Sn ratio of 3 and by the SnS;/(FeS -+ Sb,S;)ratio of 2, sugge-
sting a relative alkaline reducing envirement. The ore-éontaining fluid represents moderate-to
|ow—-temperature hydfothermal solution formed by mixing post-granitic-magmatic hot water with
meteoric water. The ore-containing elements such as Pb and S'came from a mixed source of
magma and surrounding rocks.
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