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Table 1 Sulfur isotope measurements

¥ * R R oM S LA By | O
EX- YN o k3 N 18 3.27—15.40 12.13 3.39
ek KB BRE 4 —5.50—16.0 21.50 9,67
L%730n BRI H 3 2.80—4.90 2.10 5.14
%l &-BHV Ik 3 10.9—11.80 0.90 0.45
® &-FEET VK 1 4.80 — -
pik-irin &-FEHT Ik 1 4.80 — —
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Table. 2 Carbon isotope composition for orebody and wall-rock

OB &K 8BC(%o) s 20 R
E-4G ERE —7.87 b LM AR B
E-3 EX R —8.71 & EF(1987)
E-7 EL e —7.22

" E-11 EH%Y —8.18
E-5 . e —7.42
E-5G BT Yo —7.64
E-101 KEE —1.33

4 E R R SR

41 Ry HEBEFEH

RAD— N EPROESRY A ERRORA S REET TR, KERF-ENE
CGEST B WBBRIREX 173—2100C, B33 180°C; KBIRE h-Kbr B (A %-&R
B BORMTE RS 156—178°C, SE52) 165°C, MBI BrZEh-Bul By B AL s #a
TR BTRSVETE BRIBE B HERRAIHE Ao

M CO, FREHE, THEMBENBRYENN 212.1P, f-BH BRI EN
151.5—165.6Pa,

%3 FUPRGSERERSSTRAPETHTHEE

Table 3 Fluid inclusion composition and average ion activity

® H K % SHERS
WEs9 B 4 -
K+ Nat Cat+ Mgt+ F- cl- 50~ | co, CH,
Rg/g 565 1647 7719 1990 195 8800 2030 138.4  0.54
Eegw
mol/L | 0.00836 0.04444 0.04283 0.02392  0.00618 0.14294 0.00313 — —
Mg/g 75 215 — 121 240 300 1420 94.9  0.09
A OE
mol/L | 0.00145 0.00709 — 0.00169  0.00960 0.0068 0.0050 — —
ng/g 149 297 — 30 251 200 1490 | 26.36 0.06
R O%E
mol/L| 0.00290 0.00983 — 0.00044  0.01006 0.00427 0.00523 - —

AT RRY IBHE L EREER RS RRERE, S IREABEERRS ETE
BRI TR 3 e WELRELTBREENBRF AR HE (NaCl FEESH)
HNT19%. MM KBL-1 REBHEIEREHTMEN QLK EHREREH 5.6%(h-
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B B R, EBRE I AR rh T A & B B R BE AU PR AR T PR AR
BURLBY BRI B IREE 6 180°C, BXHh-HR

Wr BRR PR BE D 165°C, FIEREE ARG 1800

FRARREES B 2 0.93g - cm™ 0 0.90
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g~ cm WRE B BST-ER B
Hek AP R R R, A FNaCI-H0 Eom
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BREARMN P-V-T XAML A (& 7)o,
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o fEHMEARRTRE 0P B E, B
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0, WRENEDYST EREGN E,  Fo 7 Py fesiontie disenm
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42 WRENHEE

LSV RATSHESEFENRERINEPEN, —REETHRN 5 & (Botti-
aga,1968;Barnes,1979):
CHyp + 20y ==COy, + 2H,0 ¢y
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AMHE (g) RESE, () REES, Kr HPEE.
RIBALE RO R, S0 % X ROR B e 4Rt , B A

T T
AGE = AH3y — TASS, + S AC,dT — TS ACr 4T 4+ AVL(P — 1)
' 298

W T

+ RT nkK, (2)
AW :AGT HERBERMENTEANE HMEANRAE; AHk M ASh 5 BIRR%E
RETRMABENRE; AC, HSENEBRAANEL; AV HZRMNES Y R’
S TEREEM; TR P RERMFENARNBEREN; RABASEHEH. BR
QYW FR, YR B BB % 173—210C K, R(DPKRBEHEEA: lgK, =
83.43—90.98,

KP=

B logf(-CQQ— 2log fO, = 83.43—90.98 3)
f(con = log x(C(—)z) - v(CO) - p
f(CI_L) x(CH4) * ”(CH4) 4

x(CO,) + »(CO,) 0
z(CH,) « »(CH,)

log

= log
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RO 2(CO,) F1 =(CH,) 4L EASHAN T EY T »(CO,) Fl v(CH,)
B RFIRERUE 5 R 750, TR0 He AR A8 BE AR 3 (G 45, 1992)5 2 2603 JE F1,

ZF BT MR (JO,) 2 10795 10%7Pa, 8524 1077%Pa, [
2, B - BB BRI % 156—184°C (e 165°C), 84575 Y- BAL M TLEE G £O, %
1079020 1Q78.7py . SEA 107 7Pa,

BT 8 RS SR YR Ak ], ToRA 4 SUR B — B B =t , B 4 K
3 R R R A

CusFeSys) + 4FeSys ===5CulFeSys + Sy

KB Helgeson (1969) FriRfthy ENITRIA AHD Fn ASS By, HBTSCHEAN ¥
B, AEAE-HLY -G EN BTG SR (KD, RERH f, & % 1075
1077-%pg, SE¥g24 1077-52Pa,
43 REwEm pH %0 Eh &

4 5 i T A7 O S AR IS B S SR A I, R RS R RE R

-ZL Syp + %02(3) + H,0p ==H{, + HSOy (5)
K, = lﬂi%fff?ﬁ
fz, - 13,
HSO; <=Hy,,, + SO (6)
K, = %t a(s0}7)
(1s04)

B - B Y - A RSB BREL Y 165°C, fo, = 107Pa, f;, = 107*Pa, =
EWER SO, EH 6(s0) = 5.11 X 107°mol/L,
HULEBESITEES:

log a(Hs07) — pH = —15.14 (7
—log a(Hs0]) — pH = —1.91 (8)
BRI TR (7)F(8)15:
pH = 8.53, log a(uso]) = —6.61
BeAbh, AR K R T2
‘ H,0 ==H{, + OHg,, ©3

Ky,0 = ay* * apu-

H[E A 165°C AR E R M Ku,o = —11.60, HfH5 Helgeson (1968, 1969) % Hi
BHRKRETE ERFRE R T REE BB IMEERE — B XBE,1E 165°C B
BN REY pH B4 5.80, T EFEA RS S REIIEN pH 29 8.53, HRF &%
D7 & B 2 o

—RME, MR Er ERETRE GERDPRANEN SEIOERNELEERRR. |
T CO, f1 CH, BRIFEHETPHMEENSCHER, AMTTELU TR TEEARN 2

COyp + 8HG,) =+ 8e™ ===CH,(, + 2H,0, (10)

KON Er EHHTRHE:
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—AG) ficop
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Y =165 W, JHE Er= —033, FEREHERK. AEEH, BEVKRORE B
W /DAL 4 BT YT BN — R R R R TR R I B KBS W
5 EE IS

R H & TR, B R/ B a2 8 DTS H BB RIS
TZEN, BRZAMEUS, HAEZEE BG83 Emind Ta&NmERgEm, A
HEMBXWAEN BT mE, 1989, AR T —EEENUKBRREAEN E 852
ZREOHE, FERENSSNERERTFCE 4), MRBREANARBETN & &
BEW 23 4%, EmE,.KRESEREZ I ESRBENKESHITZ280WE R
BEo

Eh -+ 2.48 X 107°T <log

® 4 HEBRMRISEMHE

Table 4 Gold content of strata in Erze area Ug/e

MR AR CER S&RFMMHE S I
I w254 EHE KBRS 0.001—0.0073(3) 0.00258
(Pg) PNl 0.0926—0.0096(11) 0.00660
T=84% HZENE, MERRAZE 0.00§4--0.0678(28) 0.01468
N AE

(T,1) FHH. BB 0.0003—0.0012(4) 0.00075
HZRE% B RS 0.0007—0.0042(8) 0.00208
(T;) ik kA 0.0087

HE: RAESEFENN TR,

IMATHTR , B S FRAL T H FOR 20 AP, iz 75 aHUR RSP ERE T R0 4
BRI 5y o1 M IR BN 3 Bh I ST A o W30 W 52 FE LA TG 5 08 o i e D) Y 9 s
Rt RCM BB R R e BEJE DU B SRR » Tk A HUE AR VA TR A S (DA R BR AR So
TER RIS AR TR Hh8 2, B AR DA RT3 K T ISR T /KA &, i 2
BTEHEBNZRE (H 8-a) T H T /KN B ARSI IR ET, Wi ke is 1 Al
RS, AR SEMOE GO FREAERAEE, BARBIBEIR XEEH
BERR AT ¥ 75 AR FUS TR B 2= iw] (] 8-b)o

KA K BEREE MBS AR GRE TS, £ T8RP R SR R AR
EE&WERRRT R, FHERRMRBA ST OB R ST RoKEREREN LT
TS E ke, TR/ MRS IRE — R R R IT IR BT, HREA RN
FE 20 280 —— A B RN R AN R (8 8-c)o M THRE ERERY g
BB IE R BRI DU AR IR B AL 2B L, fE IR B4 B R 2 )5, B Ry
& AR UK S0, JREAR g, WRBEMZ A2 SR IR AR, SRmAC
BIRERES, BFEASRI SEEH— ¥ EM & & (Romberger, 1986), F &
MK SE R TSR T A IR B - ZE SR 0T IRRITE BRIE S o




372 i i} # = 1995 £F

(a)

(h) d>

B 8 HES-#H55B2EN KRy IRRER
(2) BRBEES BRME, KB KT HRfAEMN: (b) BTN ESETER.BRAELS;
() ST REAEREMAEELR EF#ABRBBRF: (d) BB, 0%
MEIR A& FACTIR o, SR IB R,
Fig. 8 Schematic sections showing the proposed model for the genesis of
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METALLOGENIC ENVIRONMENT AND GENETIC
MODEL OF ERZE KARST-TYPE GOLD
DEPOSIT OF MUL], SICHUAN
PROVINCE

Zheng Minghua Yang Zhengxi Gu Xuexiang
(Chengdu Instituze of Tecjmology, Chengdu 610059)

Abstract

Erze karst-type gold deposit of Muli, Sichuan, discovered in the western marg-
in of Sichuan—Yunnan metallogenic belt, is tectonically located in the transitional
belt between Songpan-Ganze fold system and Yangtze paraplateform.

The deposit occurs in the Upper Permian marine carbonate formation. The
occurence of orebodies is strictly restricted within the Palaeokarst, The orebodies,
which have complex morphology and sharp boundaries with enclosing rocks, are ge-
nerally in sack-like, with rising and falling roof as well as bottom commonly deve-
loping “fibrous roots”, Siderite is the dominant ore mineral, of which about 90
percent of an orebody is composed, with minor quartz and pyrite. Native gold,
and, secondly, electrum occur in the siderite bodics unevenly.

It shows that the origin of the deposit is associated with a meteoric hydrother-
mal convection system. ‘Two successive stages of ore-forming process are distingui-
shed: the early one followed by the middle-late one. Temperatures range between
156 and 210°C, and depth is less than 1km. It is suggested that the carbonate
formation is the source bed.

The solution is charaterized by alkli, wecak in reduction, poor in sulfur, and
medium salinity. It is interpreted that during the mineralization the tectonic envi-
ronment is relatively stable, both gentle uplift and ground water convection are the
necessary conditions for the karst development which created the best room for mi-
grating solution and ore deposition; after the gold siderite ore formation deposit
formed. It was strongly suffered from weathering, leading to the widespread deve-
lopment of secondary oxide and the further enrichment of gold.

It is a rather unusual and very important gold-deposit type, found only in our
country so far. Obviously, it is necessary to study it more in detail.

Key words Erze of Muli, Karst-type gold deposit, Gold-siderite formation,
Sichuan province



