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Abstract: The Zimudang gold deposit, part of the Southwest Guizhou Au metallogenic province, is an important large-size Carlin-
type Au deposit. However, the sources of ore-forming materials of this deposit are still unclear. In this study, it systematically
evaluated the S, C, O, Pb, and Sr isotopic compositions for various orebodies and host rocks of this deposit. 8"'S values of

sulfides from orebodies range from —13.49%, to 17.91%,, with peaks ranging from —0.99%; to 3.58%,, while those of host rocks
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range from —26.23%, to —19.63%,, which indicates that the sulfur in the ore-forming period mainly derived from magma and
partially from pre-mineralization pyrites in the host-strata. 8"°C and 8O values of hydrothermal calcites range from —9.10%; to
0.59%, and 15.65% to 23.82%,, respectively, which are different from those of host rocks and regional strata, suggesting that the
C and O in ore-forming fluids were partially from carbonate rocks (via dissolution) and might be partially from magma. Pb isotopic
ratios of **Pb/*Pb, “’Pb/**Pb and“*Pb/**Pb for sulfide minerals from orebodies are 18.064 to 18.973, 15.585 to 15.670 and
38.219 to 39.054, respectively, and those for host rocks are 18.136 to 18.650, 15.574 to 15.656 and 38.423 to 38.812,
respectively. These Pb isotopic ratios show that the Pb in orebodies was not from a single source, but might be a combination
source of host-strata and magma. Initial “’Sr/**Sr of quartzes and carbonates from orebodies and the host rocks are in ranges of
0.707 26—0.708 11 and 0.707 28—0.707 31, respectively, which illustrate that the Sr in ore-forming fluids was mainly from host-
strata. These S, C, O, Pb, and Sr isotopic studies for the Zimudang Au deposit demonstrate that the ore-forming materials have a
mantle-crust mixed origin—a main source of deep concealed mantle magma with a minor input from the Permian-Triassic
host-strata.

Key words: Zimudang gold deposit; Carlin-type Au deposit; Southwest Guizhou; isotope geochemistry; sources of ore-forming

material; geochemistry.
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Fig.1 Regional geological sketch map of Southwest Guizhou Province (modified from Tan ez al.,2015)
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Fig.2 Geological map of the Zimudang Au deposit (modified from Guo,1988)
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Fig.3 Plane geological map of the middle section 1365 of the Zimudang Au deposit
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Fig.4 Photographs of the orebodies and ores from the Zimudang Au deposit.
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Fig.5 Microscopic photographs of minerals in the Zimudang gold deposit
a. FUREIR B ER AR B IR BB (R0 ) sb. 3R R AR B Bk AR (R GE0) s o S8R AR A B8 G U ) sd fr e A — 2

FUB BB CRAIE) se. 5 fif 41 — 4 9 24BN BUSE FUR BB CE ST S0 ') s £ & Bl 3 2™ (Py 1) 28 1 By BE BT Bk (Py 1),

J5 W e B B

B3R RIS 5 . T kA 0 25 o B B e 00 5 AR (S T8O ) s b 5 i o k™ e e 0 S AR PO ) 5 . e IR B3 ( Py 1) 90 o e 344 A= 30

AR (Py I1,) B9 0k B 2R A (CF5 B )

TEJF Al KT 99 % B b BB Bk R VB VERE A R
A3 B Y AE v M ST A Sy D0 HE BT A b R A7
Wi 1A 57 28 431 R I 2 A i A 5 SR R L 2%
J5 i AL R L 4 1 (EA TsoLink-Delta V- Advantage )
E@iﬂzti'ﬂl JE L AL 2 WA ™ W oS % 200 H
% N5 M4 28 S0 o AR HE AR 2R E N OT i
AR B, 1020 °Cr il T 5 A SR B = 4R R Ak
B, 28 240 “C A 40 5 OKBE TG, 5 AL
5 A ) A7 28 2B, 45 SR DA V-CDT I E 45 .
éﬂﬁ SR HFRUE LTB-2 NBS127 1 TAEA-S-3 ik
I TR 225 A £0.15%,.
ﬁi}% A R ZE 8T K H GasBench Il -MAT253
ML 43 BT 19 5 12 000 e AR T 6 3R AR, it T S Y
FE i 7E GasBench II 18 &A% 72 “CE i /W 4 h )5, il

3 Apy. FERD s Rel HE B Py. BUBRAT ; Qz. 41985 Cal I i 41

1T 3R L 70 CHY 3% A 2 B S UE A MAT253 1l 2
e 1AL TR) o7 28 4 B, &5 SR AR X V-PDB 45
3 ook B2 R AR fE GBWO04405. GBW04406 Fil
NBS19 #47 ot & W45, 73 e 22 0 [ oy £ 0.1%,.

B (6] 62 28 43 B < B AL W FE i 42 HCLHHNO, %
fif (AR 2 HFE -HNOR A RIB ) 5, ik =
HCI+HBr 4 it FJRTHR A A AG-1 X8 1 &

T2 e KE MR 0.3 mol/L & IR B (HBr) il
0.5 mol/L 58 (HC #k ¥ 24 it , 1 8 mL #Y 6 mol/L
LR R f W B, 7€ T )5 A 0.5 mL % 6 mol/L ¥ iz 7
=T RS A 2% IR W 4 mL, Jf A 10 pLL
1910 pg/g TIARHERE WK P [F] £ 2 20 % 5T 3 43 7 76
247 W H SR A A5 B R S Y Neptune Plus | 5%
B, RO AR E W B NBS981 BE 47 R B W B,
HA2Pb/# P M E 25 R ¥ H b 0.914 837+



4322 HERFL=  http://www .earth-science.net

46 %

x1 BEBEEANEVAERREMCERERMEIR

Table 1 Localities and descriptions of the samples from the Zimudang Au deposit, southwestern Guizhou
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Table 2 Sulfur isotopic compositions of the ores and host rocks from the Zimudang Au deposit.
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ZMD16 Eig7R —5.27 Z-1 M 12.66
7ZMD18 Wk —5.02 7-3 SR 17.91 AR 1055
ZMD19 ELT 3.36 7-15 T 2.42
ZMD20 wHE 1.82 7-16 T ¢ 2.27
ZMD21 kR 1.34 7-17 e 2.73
ZMD22 D —0.99 ZMD-01 T 1.18
ZMD25 WA —12.31 A3 ZMD-02 Tt 1.57
ZMD26 Bt R —13.49 ZMD-02-02 e 1.81
ZMD29 HR T —10.21 ZMDO03 T # 1.55 EFEM A ,2013
ZMD31 HR AT 2.58 ZMD13 T 1.09
ZMD32 TR 0.23 7ZMD26 T 1.81
ZMD33 Rk 2.42 ZMD34 T 8 2.25
ZMD34Py A 2.61 ZMD-5 A —24
ZMD34Apy b 1.95 ZMD-7 R —16
ZMD36 A —5.00 ZMD-11 kT 1.4
18ZMD06 KA 0.43 ZMD-12 A 2.1
77 R 3.58 ZMD-13 A 1.3
7-19 CE°R 1.64 ZMD-22 Ci R 1.8 2 SCHRAE L 2014
7-8 EE7N 4.26 ZMD-18 T 1.3
79 Mk 2.46 ZMD-23 T 2.8
7-10 SF730a 2.50 AR 1955 7ZMD-26 i 2.6
Z-11 F 2.83 ZMD-27 e 3.1
75 EUT 2.18 ZMD-PD2-2 e 0.8
7-6 7R 0.16
TR
ZMDO03 B —26.23 A3 ZMD23 B —19.63 AL
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Table 3 Carbon and oxygen isotopic compositions of the
Zimudang Au deposit

. ML 87Cypps 0°Ovpns 0°0y-cyow )
LR Mg (%) (%0) (%) R
ZMDO1l  Jif#fi —5.51 —8.77 21.87

ZMDO07  Jiffi —5.41 —8.40 22.25

ZMDI11  Jif#fi —3.65 —7.73 22.94

ZMDI12  Jif#fi —4.37 —8.40 22.25

ZMD13  Jif#fi —3.86 —6.88 23.82

ZMD14  Jif#f  —5.21 —7.29 23.39

ZMD15  Jrf#fi  —6.26 —7.59 23.09

ZMD16  Jifigf1 —5.36 —7.28 23.40

ZMD17  Jiffi —7.02 —8.86 21.78

ZMD24  Jrffi  —1.87 —14.80  15.65

ZMD25  Jif#f —4.77  —9.71 20.90

ZMD26  Jrfffi —4.43 —9.88 20.72 AL
ZMD27  Jifffi  —541 —8.33 22.32

ZMD28  Jif#f  —4.65 —10.07 20.53
ZMD29  Jifff —2.83 —13.07 17.44
ZMD35  Jif#fi  —8.52 —9.66 20.95
ZMD36  Jif#fi  —8.34 —9.47 21.15

18ZMDO1  Jrfffi —0.70 —13.16 17.34
18ZMD02  Jif#fi  —6.19 —8.66 21.98
18ZMDO03  Jrffi —1.26 —10.64 19.94
18ZMD04  Jrfi#fa 0.59 —10.04 20.56
18ZMDO05  Jrfi#t A1 0.18 —10.50 20.09
18ZMDO7  Jrfi#fa 0.17 —10.73 19.85

7-21 Jrfff —5.67 —8.87 20.94
7-22 Dt —8.55 —9.76 20.02

YR F 1988
7-23 Jrfff —6.39 —7.86 21.98

7-17-Q  JifgfA —4.92 —7.33 22.52

ZMD-P1-b Jiffi —7.7 —9.1 21.5

ZMD-P2-2 Jiffi —9.1 —104 20.2
EREE

ZMD-27  Jifff —2.7  —75 23.2 2014

ZMD-2  Jifgfi —7.8  —9.8 20.8

ZMD-3  Jifgfi —7.5 —9.4 21.2

ZMD-31-d Jrftfi  —6.5  —9.2 21.4

TR

ZMDO3 4% —0.66 —9.53 21.09

ZMD23  &fH —217 —9.79 20.82

X 35§ 4 22

IMD-9  RH 1.7 =85 22.1 PR
2014

1.70, 8" Oy svow T8 K 22.10. J5 fift £1 (1 8°C {EL #1 5O
{E A AR BB, TR L A ©7°C LA 0O fELAR X

b 4R 28007 A 1 8 CE R i fE .
4.3 $REGIEARK

W T 10 087 0 B A 2 0 T LA 1
) {57 28 08, [R5 FH 6 3 6 45 (2013) 7 1 i 35 1)
Bl AR Kol LA TR AR RS B A
{9 “°Pb/**Pb . “"Pb/*Pb H1**Pb/™Pb Lt {4 7 #
18.064~18.973.,15.585~15.670 #il 38.219~39.054,
e 2% 43 9 4 0.909. 0.085 Fl 0.835; Wik & FHl & #%
{1 *°Pb/**Pb . “"Pb/**Pb F1*°Pb/**Pb It i 43 | N
18.136~18.650.,15.574~15.656 Hl 38.423~38.812,
e 2243 51 R 0.514,0.082 i1 0.389 ; " A1 &% Fil Ik 47 ]
AT B 2 B 9.45~9.58 Fl 9.44~9.55. 5 41 4}
L e i R VA2 e AR A N 5 N E I N
2, R R S O R AT
44 HBENMCEAM

W 5E 6 A A 9 O A A 2R A 8 5 Mok A RN 2 471 T
W 5 1 B ) 7 28 250808 91 1 3% 6. R Geokit k1
(B3 % , 2004) % A3 B AWK ™ 2 247 T 90 4 48 [
PR D5 A7 19 Rb/Sr FEAEAR /DN, Rb i b 5 48
77 B T PR TS %o S [ S 2 4 R e /N L )
TR AR (YSr/*St) 1 ¥Sr/“SrillR E A F A SR A
BEAR () (YSr/¥Sr), He o 0.707 63~0.708 11, J7 fift
A1 1 (YSr/*Sr) Fe i 0.707 26~0.708 01, I & [l
Y (YSr/*Sr) HAE K 0.707 28~0.707 31. 5 41 (f1
D5 A ) N AT LA 1 (YSt/*°Sr), L fE A b E
Rl /I HLHE A — S0, (H R B4 1Y (7Se/%Sr), L
A5 Ak, 31 BBl AH X 5 )N

5 it

51 THEIEKIE

] 3 28 7 B R 5 B 0 I OF R ) T B R B
Z— O N T4 2K A R R B B
FEHFSE (Ohmoto, 1986 ; Hoefs, 1997) . B /E & 4k 1
JEU K 2B R AR G R 2 — | 7E PR
PRI A o B AT LS ST JHS . SO L& £ #
KA ES AR XA R A 38 B AT T e % T ZEAE A
Xt B[R] 057 28 4 B 1) BF 5 A B 80 W PR T )
e PB K H 0 3 B2 (Ohmoto, 1986) . #4 IR B IR o %
f ok VB BE 4 ol 3 RR . (1) 8 U Bk M S TR S B
0SS0 3%, , Bt [l 7 Z - 9 2 jl 5 B A 53T, A5
fl A /N, BB 3 AR 5 (2) o 1 R 7K RN 7K
FE IR IR, 0S8 20%0 5 (3) K H IF LR 1 T Y
41 B 38 R R R AR 8 Sss A B K 9 7 {H (Rollison,
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Table 4 Lead isotopic compositions of the ores from the Zimudang Au deposit

205 207 208 P

i35 WA % Zoibb/ Zébb/ 204}:1)/ p Aa A8 Ay ;E j;'
ZMDO01 L 30 18.577 15.624 38.895 9.49 81.70 19.52 44.47
ZMD17 EX730N 18.739 15.607 39.028 9.45 91.13 18.41 48.04
ZMD20 W 18.515 15.646 38.930 9.54 78.09 20.96 45.41
ZMD21 W 18.315 15.638 38.764 9.55 66.45 20.44 40.95
ZMD29 R 18.601 15.652 38.884 9.55 83.1 21.35 44.17

ZMD31 B 18.651 15.652 39.015 9.54 86.01 21.35 47.69 rx
ZMD33 B 18.428 15.607 38.947 9.48 73.02 18.41 45.86
ZMD34 B 18.434 15.602 38.937 9.47 73.37 18.09 45.60
ZMD34 TR 18.499 15.614 39.003 9.48 77.16 18.87 47.37
18ZMDO06 B 18.623 15.669 38.951 9.58 84.38 22.46 45.97
ZMD-01 T 18.973 15.670 39.054 9.55 104.80 22.53 48.74
ZMD-02 T 18.967 15.669 39.051 9.55 104.40 22.46 48.66
ZMD-02-02 T ¥ 18.961 15.662 39.032 9.53 104.10 22.00 48.15

ZMD-03 T ¥ 18.963 15.664 39.038 9.54 104.20 22.13 48.31 FEME4E, 2013

ZMD-13 i ¥ 18.300 15.585 38.455 9.45 65.57 16.98 32.65
ZMD-26 T 18.534 15.629 38.666 9.51 79.20 19.85 38.32
ZMD-34 T 18.064 15.596 38.219 9.50 51.83 17.70 26.31

HE MBS E p Aa AR Ay HBKRIL K

(200)BF % 11 Geokit #3515 5] .

RS EARNETREGHERMUEARREXSH
Table 5 Lead isotopic compositions of the host rocks from the Zimudang Au deposit
mosE H o LU A
B Wik *°pb/  *'Pb/ P°Pb/ L L P VAR VA Y Aa Ap Ay
204Pb 204Pb 204Pb (10 ) (10 ) (10 ) 2”41‘)1') 204Pb 204Pb
ZMDO03 W@ 18.321  15.583  38.746 1.73  9.23  13.8 18.136 15.574 38.423 9.44 66.79 16.85 4047
ZMD23 W@ A 18.780  15.662  39.046  1.50 8.22 17.2 18.650 15.656 38.812 9.55 93.52 22.00 48.52
2 UL Th Pb A7 i 78 2 D0 58 5 o0 o B B 0 eh o J TCP-MS 52, *°Ph/*"'Ph, #"Ph/*Pb 1 **Pb /2" Pb ) by L {8 1153 4 % I

148 Ma ( F M ,2013) s 16 B8 1 Aa AR Ay HH KL % (2004) BT % 19 Geokit 4k 43 54551 .

1993;Seal,

2006).

ORI 4B R B A B Y 6MS
g —0.99%0~3.58% , 5 18 Y5 5 b 5 R B A R 7 K

A AL (0 3%y ) — %L (Rollison, 1993) , I /R & A1
B AT HE R PR IR A K (B 6, 1/ 7) AR B IR
i A6 W %) 4 T 57 32 2 B, A A G U X ) o 1
O"SyofH L 1M HL 55 B I 1A Ak B W PR AL 2 SRR A
KB SR LI W P R R AL 3R A AR (87Sss) AR R
JE () pH {H . B 7 5% B M EE /Y #& %0 (Ohmoto,
1972) . FE 0T BT IR v 0% >k R B, 0 Z50AR 4 B
A& W 170 UE S 1) BB 1) S [ 57 3R (7S ) 2H B LA
ﬁ’*ﬁ.éﬂ‘ﬂlﬁﬁf%ﬁﬁﬁf}rﬁgﬂﬁﬂiﬁjﬂﬁ@iﬁkx
BERD VR AE B BR IR ER W), BT R BOR P B
8 K35 4 s 6 Ak ) 09 B {8 A 24 (Ohmoto, 1972).

FE T[] 37 3R ARUE P v 7S (B 32 B L B R A g (H
WHELTE 2%, 2247 (L 6) Al 77 IR 24 BB 67 Ses
H KA R 2%0, 5 4 3 A 1 0 S M (0£5%0) A (/&
Wi 5 45, 2020).

DX 35 P A AR 4 B IR 9 A TR 7 2R 4 B AR
LK, RZH &0 IR A 6 8"S EHAE P 7E 0+
5% yu N (L 7) , R IA iZ 8 & 07 R 32
Bk [ ML R T AV R R ln T o ek
i (R 57 28 B A 43 B, Tk 85 V4 R R AR & 0 DR A
R EOR TR A H Hou et al. (2016) % 7K 4R
TR RSP Rl B 4 B R B B AT AN A D AT T

DX [7) 457 Z 43 A, 045 2 4k ™ A (il ) 1 8S
H R —7.5%~7.9%, % a7 (o 1) 1y 8%S H
H—2.6%0~1.5%0, BERD (1) 8" S A —0.9%0~0.9%0
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Table 6  Strontium isotopic compositions of the Zimudang
Au deposit
P DR Rb ST TRh - TSr (&)
g 10 (0% Fsr o sy Sr
ZMD25 3% 0.074 87 0.9537 0.226 3 0.708 19 (3) 0.707 71
ZMD26 %5 0.027 56 0.2807 0.283 1 0.708 71 (1) 0.708 11
ZMD27 A% 0.027 11 0.3152 0.248 0 0.708 42 (2) 0.707 90
ZMD28 1% 0.01299 0.2121 0.176 6 0.708 11 (1) 0.707 74
18ZMDO03 %  0.036 49 0.667 7 0.157 6 0.707 96 (3) 0.707 63
18ZMD06 7%  0.02112 0.2754 0.2210 0.708 21 (1) 0.707 75
ZMD16  J5 {1 0.707 77 (2) 0.707 77
ZMD26  Jifi#A1 0.707 26 (1) 0.707 26
ZMD27  Ji R 0.707 59 (2) 0.707 59
ZMD35 i fi# i 0.708 01 (1) 0.708 01
18ZMDO1 J5 it 47 0.707 57 (2) 0.707 5
18ZMDO4 J5 it 47 0.707 55 (1) 0.707 5
18ZMDO03 J5 fit 47 0.707 40 (2) 0.707 40
18ZMDO7 J5 it 47 0.707 52 (2) 0.707 52

o™ B

17ZMDO03 4% 80.8 944.3  0.246 7 0.707 83(2) 0.707 31
17ZMD23 4% 524 728.1 0.2075 0.707 72(1) 0.707 28

VE : (TSr/%Sr), 1 5 AF % B 148 Ma (E M5, 2013), th #% it %
(2004)8F % (1) Geokit #5155 .

WA

-28 -24 -20 -16 -12 -8 -4 0 4 8 12 16 18
3"3(%)
FL6  SA KK 4 PRAR [R] 43 28 59 4 12
Fig.6  Histogram of the S isotopic compositions of the
Zimudang Au deposit
BRASCON A EE 51 F IR AR (1988) 5 FHEMEAE(2013)
(2014)

AR

BT % BF (2017) 0 £5 U8 6% 4 17 R 8 T 41 b )22 b B 2k
W 0"S A R —49.59% 0~ —4.12%, . F Ak 8 K 5t K
W LR A b B RIR B 8 'S R
14.30%,~16.85 %, . W & W #& £ # #Y oS {4

J—1.48%0~1.32%0, /K 81 & 0™ IR 22 FL R AIK b 8%
R R %S (H N —41.59%0~ — 18.15%, i 19 &
BT 0 S A —0.78%0~5.35%, B Ji5 Ik fif
WKW 0"SH N 4.11%0~9.64%0 , [ 4 8" FK 5B 1T
WA B 0" S A B 5.86%,~8.16%, M4 5 4k
W B 8% SAE N 5.61%0~9.95%, 5 #X #5245 (2018) I 15 7K
R 4 57 R BT R 0 S H M 1.3%0~6.5% , TRt
B 8 SAH A — 3.5%0~7.4%, s AR AR EE (2019 ) I 15 U
T4 0 K %0 K "S i b —5.35%0~
13.40%, , FR 45 19 0% Sl h — 5.24%,~8.48%, , B b 1Y

OMSHH N —4.17%0~—2.74%0 ; B8 25 (2019) P 75K
R A TR R A B Y80S H o —14.1% 0~
5.9%0, B Y 0 S M A — 1.6%0~4.7%,. 1% L6 % 4 3¢
W, 25 VG R Hl DA 7] 4 0 R A T 2 2k (R ) i
BT B R (R ) 04 B[] 7 22 4 2 S A )
— PR B BTk (RS ) L Bk (3R
) BB R 28 2 A AE 22 5 RV L
T R0 R ) A7 25 A 3 TRl B, 0 0 A Ak
[ 8 S{E Z T AE OB .

5O K G T R W B A T Bk R 89S ME
h—26.23%,~ —19.63%, , & 7~ H 0l G J& £ FF UL
FRUE AR 40 B 3 J5ORE R 6 2 B, M £ 9 V'S 5 IX.
S P 7K AR TR R RSP 3 4 R TR A 2 B R Y
O"S Al ( —25.73%0~ —17.35%,) F A — F ( F HF MW
25 2013) , 5T EF (2017) 3 12 £ X A7 [l 2 2% 20 A
15 20 A 7K AR LU OR b 2 rh R (R ) 1 S (HL
AT, {EL 55 I A5 (4 28 K 1k 4 0 R A A 0] B 4k
O"SH (0.31%0~1.97%0) A i) (R IR 45 , 1988) . 1 A
N KSR &0 R A B E 2ok AR )2 (38R
F,1988; 82 AR 4%, 2014) , ok I8 T R 30 ( £ BRI
8,2013) , FoATI M) F A IR B AR TT RE 2k A
FIR M ER Y PR TR () KRG R ) WS
P e b DX R A7 R B AR A R BT IR 7 45, 2016)
T A BT 0% S (1% WA B o Bk Y
O"S A, W] BE A P X A 0 A T I B R &
Az K TE B R AR R E T I Oy vk (O
Pk it 60 H 24k 50R ABCRR [R] 057 2 4243 Hr) L A5
F BT 0] AR SR B AR TR A BB TR 7
.ETOEASE S A KIEMKG6), 7]
Al 2 PR LR T BT W 30, B 3L A 28 D5 85 K B )
R N =R AL RV -2 o N = = R R 7
SRR R NI %7 o =i I R R AL /R TR 7/ DN
H,S Jy 32 0y A v UL JE B, L 87S A 7T AR % B )
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AR B BE 2B T 00 4R 1 i 07°S 1 21 i B Bt K T
IR I TR 0™S B (R A K AIBR YT I, 2000) . 71 78 B 45
(2010, 2021) A A, B [l 437 26 AR 25 5 TR K 5 I g A
G E VRALTER L2 R ARIR A A B R A R R
G348, AT e [6] — 7 PR 2L A AN 8] 72 R ik, £E 2[R
—IAF R S R I 25 X R A
3R 43 18 A J2 58 R vk & 7 IR B 1 A 1) 467 3% 4 B
Ak R B AT RE R &R
52 ®BR.EXRIE

PORAT PR P G SR IR 32 A 3 Rl e (1) VM B R
ook B (0"Corm=0E2%, 8"°Oysuow=20%~
24%0) 5 (2) A HLEKE F VR (37°Coy oo — 30%0~—15%,,
B —20%0) 5 (3) Hhu g S B H R IR (87 Cynn
N — 5%~ —2%, 3% — 9%~ —3%,) (Rollison, 1993;
L HE 45, 2019) . 58 K vk & 87 K J5 i A7 19 8°Copp (H
N —9.10%~0.59%0, 8"Ovswow H N 15.65%~
23.82%0 , AR Ak AL K, 3 W G O i A1 — M B
B Bz CI) B 3t A m e e A0k R 52 4

TERR VR 2 (8°Copny— 0Oy syow ) VB X M 18
Ak 3 2 0 ) P A v (T 8) « (1) Xk b J2 1 ik | 4[]
N 2 AE IF 5 I R Rk 1R R 1) Bk L A TRD A K AR 4K
P, AT A S DXl 2 e AR TR 3R R (2) TR

Bl 19 ik 4G TR) A7 28 A7 T 96 A i AR IX 3 A 3 ik
i £5 Vs i R SR MO, e B IR LA 5 LT AR &
AT R K A RN B R 4R TR] A R ALk kR
WUAR 5 (3) 5 AR vk 42 07 PRI A T filk A1 4 Bl L AR TR] 2
50 IR A AR, (1) A AR R R S
ZE0] T (8°Cypn (H 3 FEAK, 8O swow TH L) L 48
71N HiLJZ e TR AR 55 TR K B 2 A LY T = (] Y
RA R (D) A WKL 8 24 17 42 (8°Oy svow 18
REAIS ), F5 7= W Bl 2 v i T 66 5 W e el 7 L X e
D7 il A7 — I B B BE R I A4 Hh i e R AR Ok U
T FH B TR R 2 VS A (F S A R R Bl RN /Bl b )2
A LR B SRR 2 (1988) A 7 47 H Bk Al 48 AL
VR T Bl 100 32 A2 (2014) DA A 44 B a5 A
A0 TR T Vi R B Rk I 4 S R R A R i A AL R
TR W BT A5 (2016 ) X S PG HY R AR R 4 BT R
5 X3 R O R AT A &0 B LS
AAHLR K R AT Y, B o A8 v N A7 7E B A HL
Jo G IR A T . 58 R ok & B A R 43 O i A (1D 8
1) Bk A A 2R AR G (7=0.614) s 3 B 5™ Ji
A R R AR 2 R W e R A (B 9) , — A s 4R
In] ¥ R Bl R 45, D5 — > il TG4 1] IR, B AR AT L HE
o b 2 A7 BLAK
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S PR3 01 ek TR X 52 5 (1997) 5 X1 58 7245 (2004 )
53 $REIKRIR 3
=t 2 5 . [N 1+ =0.971 7x-27.187
] 52 38 7 52 R B R UL B 0ok R o IR B L 014
b 2 55 11 AR Ak T 5 | RS A R] A6 28 A A i) A% Ak i R ] = 5l .
_ . < .
ZWE AT RIS R R T 2 N H T4 88 R E st o . .
Yy 5t ok U5 7R Bf (Zartman and Doe, 1981). 28 KR 1K 4 S — . * *
N . e S - N . -9 L . i
W IR A 5 TR AS 2 20 Rl 728 A0S LA R, & & 3T K ¢
. . ) . Sk
RV, (B A 9.45~9.58, 4 T Hb e 45 5% M 72 4 ( s l . . . . .
5} 7.86~7.94) (Chase, 1981) 5 |- #1524} (u{H N 185 195 205 215 225 235 245

9.81) (Stacey and Kramers, 1975) . 7 45 #4 1 155 5 4]
(E10) , M A T E S A i A 2 5 1 1y
B AL L 2 Ta], H R AL AT e R A R (1)K
SR R A A T 3 RIS B0 A DL T 2R 0 AR AL
IR 5 (2) AN R R A 19T & VE H (Gulson, 1986) . 56K
KA R BT A oA, L R S, R
F L Bl S B A Ly B IR A TR

AR IR (1998) 1A K “°Pb /**Pb Xf Wi #™ iH A R
e e, R AR Re KR R XS Ak 1Y 2 Pb/*Pb
FI*“Pb/*Pb 124, IH 0t LA P [ 42 3 5 6] B4 3
S 1% AF X 25 7 Ay — AR 1R 43 28 B Al iF 52 A8 1) ok
I IR RS A B AR Ay HIX R TE AR— Ay
A 2 E g (1), SR K & 07 IR B A 4T 32 2
1A T BT EY A AR I ST TR A IR e g 3
WL A BRI 4%, M oe A b g ) 5 4 2 5 AR
AR

XFEE R K & A R A AR AT R 04 4 R 3R
ZH B AT X EE AR S L R 1O A& 1L AT, 7 A R
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Fig.9 Plot of 8”Cy ppy vs. 8Oy syow for calcites (group I in
Fig.8) of the Zimudang Au deposit
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RA WAL TR B R 11 oA fe A K AE R %
e TE 5 IFF o s B TR PN 3K 3R I A R R TR T TR
251, AT RE I A A 3R A N I R Y
[F 7 AR, 0 A 5 H )25 A 0 R R4
A — 22 5, T AR T A 3R S BRI AR
A R R A L T 53 S EL A R M B IR Y e TR
(EPEMSE,2013).
54 $RAIKIE

FE AN [7) i 5T 90 5% 45 148 K, %St/ S 6 $AOR il AR
FHIR B 1 A AR 8 R 80, B0 TR A AR R X
AR A B AL M Z N (Brannon ez al.,1991) , 63 &
TRX A RBIERENE R . EARKET KA Y7
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Fig.10  Tectonic model diagram for Pb isotopic composi-

tions of the Zimudang Au deposits
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Fig.11 Ap vs. Ay diagram for Pb isotopic compositions of
the Zimudang Au deposit
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