2016 4% 8 J1 R H R H35% %4 W
August, 2016 MINERAL DEPOSITS 35 (4): 829~845

XEHS: 0258-7106 (2016) 04-0829-17 Doi: 10.16111/j.0258-7106.2016.04.013

%EEE?E%IJ.I-HEiK*%H'EB*ﬁﬂl"\ﬁlﬁlﬁ(ﬁj)ﬁfﬁﬁﬂiﬁf
TMARFFIE R RE X

FAARDZ, T, BB, FRHE, kK 42
1 Aesh = s se, Bt 1000125 2 LPlﬂﬁ)IﬁjaimH%ﬁ?'%%ﬁ%%%, JE5t 100083;
3 ALY AT, JEa 100012)

W B RBIEET XM O ARAL T 58 0 7 R S0 AR A BB A A, R KA B A

B AT RISk T S AR AR S IS B L b b WA T R M K Ll R R K
Lm0 A0 PR G R OMTD FAGR KR OV BRI AR 2 . SCEETERT AT Al b JF J& T 07 bR mh A i 44

AL AR 3BT 18y o3 A1 S LA K R & BRI 32 20 T o BT 0K I, MFUE 1 R b R AR IR AR L AR AL 2 00 S,
TP AH LA, RIS, AR B D wwk@%%i@*iﬁl}%ﬂv 117~238C s w(NaCl, DK 2.4% ~9.3% » K H-AK
i AR BRI BT R TR 6.8~60.6 MPa, U IREEZIH 0.2~2.0 kme WAMAEZEARSA RS L H,O K3, I
WA CO,» HEH Dt CH,~CO SR S A ARG B 7 BL K W Na™ 4 3, BT FLL 17 F1 SOF~ 32 3
PL, A AR R HyO-NaCl R &R o B AR 8180 MHM —5.75%0 ~ —2.61%0, 3D {54 — 135.6%0 ~ — 117.2%0, %< W]
BT AR 32 B A 2 K SRR K R G 7K o AL A 2 R TR A R0 SR T DR b SR A1E 32 7%, M0 4 (8D IR & T
BRIARIR A PR o MO BECEOH PR A VR ARTIT S0 0 7 PR PR S 446 T B S A4 A 77 T PR SIE B S DR 12 X ™ 3%
B GFA T IHAL T BRI

RERIA HERAL A VAR EIRAA AR 38 MU A B RO PR Bt AR R

PEDES: P618.41:P618.43: P618.51 HKREED: A

Characteristics of ore-forming fluids of Meiling copper-zinc (gold) deposit
in Kalatage ore concentration area of East Tianshan Mountains, Xinjiang,
and their geological significance
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Abstract

Located in the Paleozoic Kalatage uplift on the southern margin of Tu-Ha basin in eastern Xinjiang, the
Meiling copper (gold) deposit occurs in the Mesozoic volcanic basin superimposed upon the middle part of Late
Paleozoic Dananhu-Tousuquan accretionary arc. The orebodies are hosted by basic-neutral-acid volcanic, volcani-

clastic and sub-volcanic rocks, consist of veinlet disseminated sulfide orebodies and a sulfide-silicate stockwork
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vein system. In this paper, the authors studied the homogenization temperature and the hydrogen and oxygen
isotopic compositions of the fluid inclusions based on the previous researches, with the purpose of revealing the
characteristics of the ore-forming fluid and the ore-forming material source and, what is more, exploring the ge-
netic type of the Meiling deposit. The fluid inclusions mainly consist of aqueous fluid inclusions, characterized by
very small and sparse and small gas to liquid ratios, the medium-low homogenization temperature (ranging from
117°C to 238C ) and the medium-low salinity (ranging from 2.4% to 9.3% ). The ore-forming pressure varies
from 6.8 MPa to 60.6 MPa, and ore-forming depth varies from 0.2 km to 2.0 km. The ore-forming fluid be-
longs to the H,O-NaCl system with the gas phase mainly composed of H,O together with minor CO,, while the
liquid phase is mainly composed of Na™, K", Cl” and SO}~ . The hydrogen and oxygen isotopic compositions
of fluid inclusions show that the SISOHZO value varies from —5.75%0 to —2.61%0 whereas the 8D value varies
from —136%0 to —117%0. It is therefore held that the ore-forming fluid was the mixture of magmatic water and
atmospheric water. In summary, all the geological and fluid characteristics indicate that the Meiling copper
(gold) deposit belongs to the epithermal copper deposit. The research on ore-forming fluid of the Meiling copper
(gold)deposit provides the evidence of the ore-forming fluid characteristics for the genesis of the deposit and fills

in the research gap of previous studies. What’s more, the research provides a train of theoretical basis for the

comprehensive study of the metallogenic system.

Key words: geochemistry, fluid inclusion, hydrogen-oxygen isotope, Meiling copper-zinc (gold) deposit, East

Tianshan Mountains, Xinjiang
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Fig. 2 Geological map of the Meiling deposit (after Mao et al. » 2014)

1—Tuff sandstone/hydrothermal sedimentary rock: 2—Quartz rhyolite porphyry (mineralized): 3—Breccia lava/ignimbrite; 4—Volcanic agglo-
merates S—Acid lava/volcaniclastic rocks: 6—Ignimbrite: 7—Andesite-basaltic rocks: 8 —Late Paleozoic granitic intrusion: 9—Early Paleozoic

granitic intrusions 10— Fault; 11—Measured attitutes 12—M1 orebody range; 13—M2 orebody range
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1—Dacites 2—Dacitic lava: 3—Dacitic lithic tuff; 4—Volcanic

breceia: 5—Quartz porphyry: 6—Copper orebody and it’s number:

7—Copper-gold orebody: 8—Copper-zinc-gold orebody: 9—Copper-zinc orebody: 10—Zine orebody and it’s number; 11—Stratigraphic boundary:

12— Location and serial number of drill hole: 13—Fault; 14—Sampling location
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Fig. 5 Microphotographs of fluid inclusions of the Meiling deposit
LHZO*Liquid waters: VHZO*VapDur water
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Table 1 Microthermometric data of the Meiling deposit

pe R B K e ts/ T w(NaCLL)/ %
12828 M1 12 156 ~ 208 =29 ~—=2.0 3.1~ 3.9
12B35 M1 13 149 ~ 205 =R, L == =20 2.7~3.5
12B40 M1 14 146 ~ 214 —-2.8~ —-2.0 33 = 4.8
12B47 M1 11 133 ~ 187 -3.3~ —1.6 3.1~ 5.5
12B62 M1 13 148 ~ 201 —3.2 = —1.9 2.7~ 5.5
12B68 M1 12 143 ~ 182 —~2.9 -~ —1.5 3.2 ~ 4.6
12B70 M1 15 153 ~ 208 -3.0~ —-1.7 Bl == S5
12B75 M1 14 138 ~ 185 -2.9~ —1.4 2.4 =71
12B84 M1 13 146 ~ 198 83,5 = =20 3.1 ~6.2
12B91 M1 12 139 ~ 192 —=2.7 ~ —1.4 2.4 ~5.4
12B96 M1 11 156 ~ 205 —3.4 ~ -2.0 3.3 ~ 4.5
12B98 M1 13 149 ~ 214 -3.5~ —-1.7 2.7~4.1
12B50 M2 13 145 ~ 190 -2.9~ —1.4 24 #= T8
12B58 M2 14 139 ~ 186 —3.3 = —1.8 2.4 ~5.7
14M2N-3 M2 14 121 ~ 174 —4.4 ~ —1.2 3.4 ~4.0
14M2N-4 M2 11 140 ~ 207 4.8~ —-1.2 R
14M2N-8 M2 15 145 ~ 238 —4.1 ~-0.8 3.6 ~ 6.5
14NM2N-9 M2 14 117 ~ 197 -6.1 ~ —-2.1 3.7~ 9.3
14M2N-10 M2 17 130 ~ 193 —=4.2 ~ —]1.3 3.5 ~6.7
14NM2N-13 M2 11 149 ~ 203 —4.5 ~ —-1.9 3.5~17.1

Fr r, oA TEEHEE; 1, AKRERE,
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Fig. 6 Histogram of homogenization temperatures and salinities of fluid inclusions in quartz from stage [l
a. Uniform temperature histogram of M1 orebody; b. Uniform temperature histogram of M2 orebody; c. Salinity histogram of M1 orebody:
d. Salinity histogram of M2 orebody

R 2 IBRTKRRKERESERS

Table 2 Gas components of fluid inclusions in the Meiling deposit

_ S @(BY/ % JEE R LU AH
S i FEY
RO N, A" 0, COy CHy GHy HS CO/CHy CO/H,O0 CO/N, R

14M001-12 A% 98.89 0.045 0.014 n.d 0.911 0.038 0.016 0.0309 24.072  0.0092  20.211  0.0929
14M0202-3 AT 98.64 0.095 0.024 n.d 1.170 0.073 n.d. 0.0025 15.871  0.0118  12.269  0.0652
14M2N-11 A% 98.84 0.069 0.018 “n.d 0.990 0.064 n.d. 0.0103 15.277  0.0100  14.240  0.0759
14MZK6303-1 A% 98.79 0.049 0.009 -~ n.d 1.111 0.032 n.d. 0.0052 34.635 0.0112  22.536  0.0335
14MZK3102-2 A% 98.67 0.045 0.011 n.d 1.216 0.041 0.011 0.0040 29.882  0.0123  26.901  0.0458
14M0202-1 AP 97.67 0.246 0.063 n.d 1.825 0.194 n.d. 0.0020 9.416  0.0187  7.421  0.1070

e o« LR EGEHINZHME; o d ARE, RN R=(CH, + GH, + H,S)/CO, AR S 4.

R 3 IBIRTIRRAERIKRER S

Table 3 Liquid components of fluid inclusions in the Meiling deposit

w(B)/ (pg/g) FE IR Al
FE S
F~ Cl” SO;~ Na' K' Mg?' Ca?' Na' /K" Na'/Ca2*  Cl7/SO%~

14M001-12 n.d. 3.03 8.910 1.78 2.520 n.d. 1.49 0.708 1.193 0.340
14M0202-3 n.d. 0.57 0.966 0.53 0.465 n.d. 0.213 1.142 2.493 0.590
14M2N-11 n.d. 5.37 2.710 2.02 1.630 n.d. 0.852 1.240 2.366 1.982
14MZK6303-1 n.d. 2.76 2.320 1.82 0.696 n.d. 0.426 2.621 4.282 1.187
14MZK3102-2 n.d. 4.56 0.966 1.63 0.543 n.d. 1.490 3.006 1.092 4.720
14M0202-1 n.d. .19 0.774 0.49 0.813 n.d. n.d. 0.601 0.244

T onod AR, REIIH .
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*4 HRTAS.ERMUEMNAER
Table 4 Hydrogen and oxygen isotope data of the Meiling

deposit

FEmgis  WRANER 5%0suow/% D/ %o 380/ %o
12323 i 9.2 -117.2 -5.75
12826 VEp 11.1 -128.9 -3.11
12B40 i 11.3 -125.9 -2.91
12B49 e 11.6 -128.2 -2.61
12B77 Pep 10.3 —-135.6 -3.91
12896 LEp S 11.6 -122.1 —4.24

RTWEMED AN S HPA, Na*t /KH v Na*/
Ca?* \Cl™/SO5~ ¥R RPEIR A . MPURH IR AT D&
AL ZE AR 1 A B (R 2O BL H,O 8 3, JLikh
CO,, XA N, I /&8 CH,. CO %5k i P
PR IR RS R O 0.0335~0.1070. AR 4> (R
DL F Mg AR, Na™ /KT A 2 AR
INF L HRKT 1,Nat /Ca2 R T 1.
3.5 RS .SRAMIERAR

A Z T IR T 6 Ml i Bt A
YL MIRE S BEAT AR, B ML AR B B AL
FEdh e A 9% 5K I A R AL 2P i A SR A K
(Clayton et al.» 1972): 1000 Inags x = 3.38 X 10°/
T2 —3.40, Hrr, T R 4axhilh 55 (KO, A& i a2 1k
Y)W 0P IME . VEE S A A P A I HGR K
1) 880K (K 4). B Hrllt 4 ROR O 4, A
E) S8 Oquow E A 9.2%0 ~ 11.6%0, “F-FIME 10.85%0-
AR A B AR 25 8D 1 SZIIE R — 135.6%0 ~
—117.2%0s “FIIME — 126.3%00 541 JEAH P17 1 K
HKEFAL 2 SBOMH R — 5.75%0 ~ —2.61%0, P34 1{H
—3.76%0

4 F w

4.1 R REBE.EHFRELHE

MEVE AR M1 A A A 9 Jok v ) 0 285 44, ) FH 26
IRV A 25 FE T S 2 5 28 sl 3k 25, 1987)
p=a + b X1, + X W, o b VAR E R
(g/em®)s 1, A RECC)sabe ALENSH.
KA M1 AR EAE RN 0.80~0.96 g/cm?’s
P 0.93 g/ em® (3K 5), M2 0T PR I A0 AR % A
0.80~0.98 g/cm’, “FHIME 0.91 g/em® (K 5), K&
THRR S AR

FIF AR ) o B 250 2 X CHB VS B, 1988) -

Pp=po Xt/ to(10° Pa), HH, po =219+ 2620 X w, £,
=374+ 920 X w, p AWM JI(MPa), py AR
JI(MPa), ¢y, WM FECC), 1y AWIHIEECT),
w HERE %o THEAF I M1 AR B ER H J) A
34.40~56.70 MPa, = ZH T 40 —47 MPa, 13
HN 43.1 MPa(3E 5); M2 WA A s 1k 6.8~
60.6 MPa, EEEH T 25~37 MPa, ‘FF¥E N 30.1
MPa(#% 5).

FRAT VR JEE A2 4 JeB B Hb T A (1) B 4 R 2 4L
52 B SEAR AT IR L AR R R HE 5 R L BT S 4
REFE Z LN B3GR G 2 BRI L
], JAT R P SOk 32 B R G 2% D AR DTV K B AR
I BRI 3 52 B 555 40) BRAK, 27 4% A M BR AL 27 L B A
E-GUAA TR 0 35 W A R A DR 2R 1 4 R (Kl
85,2011) 0 AR SCAUHL AR AR AT T 0
W, R Z KR T 58, VEZ WU 2R

I FH AT VR BV E I 2256 2 A CHB S 3 1988 :

H= p/(300%10°)

b, H B % E (km)s p N K
(MPa)o THHEAFH ML B AR B R E A 1.1~1.9
ko “FIME 1.4 km (3R 505 M2 W AR 1 50 VR B A
0.2~2.0 km, *FIIE 1.0 km(GR 30, Y& TV R B

R 5 BT RRERE . BE R EHD ST REKE
Table 5 Salinity, density, trapping pressure and depth
data of the Meiling deposit

w(NaCl,,) HE/ &7/

i £ /% (g/cm®) MPa PRI kam
12B28 12 3.1-3.9 0.89~0.94 39.3~53.2 1.1~1.7
12B35 13 2.7-3.5 0.88~0.94 38.3~54.5 1.2~1.6
12B40 14 3.3—4.3 0.89-0.94 37.5-53.5 1.1—1.6
12B47 11 3.1-5.5 0.89~0.96 35.0—53.1 1.2~1.8
12B62 13 2.7-5.5 0.88~0.96 37.3~55.1 1.1~1.7
12B68 12 3.2—~4.6 0.89~0.95 35.0~53.4 1.3~1.7
12B70 15 3.4~5.5 0.87—0.96 35.2—53.2 1.1~1.6
12B75 14 2.4~7.1 0.89~0.95 35.5—55.3 1.3~1.7
12B84 13 3.1—-6.2 0.83~0.94 36.8~54.3 1.2~1.9
12B91 12 2.4-5.4 0.88~0.96 35.8~56.8 1.1~1.5
12B9%6 11 3.3~4.5 0.89~0.93 35.5-54.6 1.3~1.9
12B98 13 2.7—4.1 0.88~0.94 34.8~55.1 1.1~1.7
12B50 11 3.5~7.1 0.78~0.96 34.5~51.2 1.1~1.7
12BS8 14 2.4~5.7 0.87~0.94 34.7~45.7 1.2~1.6
14M2N-3 14 3.4 ~ 4.0 0.90—~0.95 7.1~45.0 0.2~1.4
14M2N-4 11 3.5~7.5 0.89~0.9 9.5~55.1 0.3~1.8
14M2N-8 15 3.6 ~ 6.5 0.81~0.93 8.5~60.6 0.2~2.0
14M2N-9 14 3.7 ~9.3 0.87~0.96 6.8~52.6 0.2~1.7
14M2N-10 17 3.5~ 6.7 0.89~0.94 7.9~51.6 0.3~1.7
14M2N-13 11 3.5~ 7.1 0.9~0.94 9.2~55.3 0.3~1.8




a5 H4H

THIRSE: FEARLFERTEXERTE (&) 0 RBE L ARAL SR E X

839

/
800 |- y
“ |
’ b it
V4
< 7/
@% ’ WRaEH
600 | 7 ‘
% 7
1S W -, ’
T z
P z
= i ok 4 et
L o400 L~
| IR A R
300 / . -
250 H . ) - -
200 it = .
T . =
150 H &= = 2 W % @ M1F 1k
100 | R - g ©
50 | ; 7 76 . MZWLMS
0 | 1 ya 1 1 1
0 10 20 40 60 80
w(NaCl.,)/%

K 7

e PRAEE A —E - 5 ARSI PR - AR AR A2 — - 2R A e B R Bl Wilkinson» 20010

Fig. 7 Comparison between temperature-salinity of inclusions of the Meiling deposit and that of inclusions in different types

of ore deposits (base map after Wilkinson, 2001)

HEH. Hitka R R o th R, Wk s
FNa" K".Cl™+S0O,2 » Na" /K" L {E I K F 54
AN AR R R A IR R (SO R I
AEAR F/Cl lWER/D, X5 T AERAE LR
TN AT R T ) 0 2 PR A B A AR AL 2 A, T T
MK AN A REFIRRENB AN, HX 5 T
W24ty LSl BRI VR FE R (W2 F), ]
ALIRE R (1~3 kD)o I, A AR 4R (4B IR
) R YR P AR
4.2 RRECRIRIERR

AR BERBAN &R K 3P, Nat /C2T E
EAF 1A 1 AEERE Cat R H D Nat /K
LIS K FEGE /T 1M AR A, Bk 2L
t Na* >K' >Ca®* >Mg? KPR & 7, -/
SOF~ LUEBS K FEE 7+ 1A 2 ANFE SRl
SOF ), F ARM I, B2 CLl- >807 FERE.
LrE T, AR E FRL Na* W KY A, G2 iR
ZBABTLL ClVSOF b, Bk, B Ak Y &2
—M H,O-NaCl KB Fifk. HTFW. &2 UEEE
Y RS TR, B, 2R Ak RN AR
— 1 W IR AN A B 40 5 1 B8 ) ( Nesbitt, 1988:
Gammons et al.» 1997). R LL B4 8T, s Sk

AT BAA HyO-NaCl #UR iR Rk E R

O 81 PR Ay 08 A, S A 1 SIS B R S
i DA B S A 5 25 SR SR B MR AT IR 5 0 1L BT R
fbs SRR S CO, VM8 2K (Goldfarb et
al.» 2005) B B BEE SR PR DA iR i 3k R R AE
(Mernagh et al.» 2007), 8 52X BERKNE
CO, B & T BT RS, 200D FHEHE K
AN, 7 R GRS 2 AR T AR B R R A 2R
P, FL R R ME S v AR P — B Chen et
al., 2012)

WIREEE (SO KRB ERNY—RE-HES
AN [ 288 BT PR v A 2 R B 32— 8 - 3 5 0 L B C
DR, JWEEPLE 135~200C » wNaCl, ) EH
TE 2% ~ 6% » $5 kL 48 K 5 73 V& A ARIR AV IR 2R 2L
GG DL B R LA B B A A A T B
DU BT T DA R A 60, 2 1 1l 43 0 T &5 SR 3R, AU
B C O™ AR IR RSO A4 JB 0] A oA 15 A R I PR
A SR
4.3 REYIBRERESENK

Roedder(1979)%8 t, B MRAHA 73 B4 K™ .
Na' . Ca?*Mg?>* F~.Cl .SO;” && FM&ETH,
T BT LA 1) B A Ry, WA 4 R AN R
ST A R B R B R R e on B R 2
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n(Na* )/n (K* ) n (Ca2* )/n (M2 )v n (F )/
n (CL DA B T A B LG AR 2 T 7R R U8 1) = 22 R 7R A
BCEFEE, 2009). Roedder( 1984 [R5 2R 2
IR Nat /KT <1, B AW Nat /K" =1,
115 1 A < KA O B AR Nat /K %, il
KT 1 IR 2 (1992) i 45 T 40 E M IR A a0 2
I F-/CL AR Nat /K™l E £ s, B8 F/
CL™ 1 Na™* /K™ FGAE AT LA Db 40 31 #4385 11 il By
Fri&s, RN 5 1 840 KA R O IR
WA RGN F/Cl Al Nat /K A,
5 SRE A B R IR R G R &S F o/
Cl A AR Na* /K" WefE; @ Na' /K <2 fl
F~/Cl™ >1 27 KRR NEE, Na® /K" > 10
FIFE™/Cl <1 A8 Y5 IR AR B8 B i Mgl
BB DT DR IR 0 A 25 A R 1 23 43 i R W, Tt
PR E S Nat VK" .Cl ~SOF > Na' /K" LI KT
FNT 1 R Fo, R, A MR 4 2O8™
IR R F/CL AN, — BN A B/
Cl™ AR /NI sz e G i 8 g 7K 33K A 6 7K Rl PR
P 5, 1990, MFIRHBE (EOW IR F-/CL Lk
ELAR /IS, AT BB S e T LM R # i 7K 5K A K B, 25
A A A A TR i 5 TR AR U B DR ) RO I A
A RE N KK Na " /KT ELEZ BT 1, 1HH 2
AFERNT 1, BWERKATRES S T 1EH .
B, 2B I IS B CED BT TS I AT R A4 I Oy 45
WK e KKK

F A [ >k Y5 PR A 2L A AN [R] 1) & e T A 3%
YA AE IR BEN, 1985), BRIk, ] AR 4 #ai b 4 i
M FE A TR K IR AL TR 25 4 R )l A R
RZ K RIE G 7K K AE, 20000 HE0% 1T B Bo A
DU NG E NN TRV 78 TR ST D=
—135.6%0 ~ — 117.2%0, 8 O 1H N — 5.75%0 —~
—2.61%o0, 1 3d 5 Ohmoto( 1986) F1 Sheppard(1986)
FERE IFRE A HE K 8180k M 5.5%0~9.5%0> Dsviow
H = 80%0 ~ — 40%oAH ELIR T 401, &R 2 8D {H FH 4
IR, 3 S8 Oy H I AR T hr A KK . 0
3180,-0D K& K fif (K 8) v LA Hi, Mg U4 Hil B (42
R itz 25 W9 7K 28 R0 25 K, 87 A A4 A TR
EKo

B2 B R SR A I 4 SR
KRR R B C D™ R IR A AL A I Ay T 45 7K, ] g
HE K KK A K

—40 F

8D/%o

-80 F

-120 |

1 1 n L 1 1 1 1 n
~20 30
3180, /%

Kl 8 HRIRH IR A WA SD-8'80 « KR
(Hedenquist et al. » 1994)
Fig. 8 BD—BWOHZO diagram of ore-forming fluids in

the Meiling deposit (Hedenquist et al. » 1994)

4.4 WIRREMER

RS AE ML X K BT S K-k e
BT R G0, TE R T A G ol A AR vMIS B e vy AR AR
BEA R DL S #OBK B e &R 48 (B A 524, 2010
2014; Mdo et al. » 2014). F i 2440 VMS B il &
g, 52 S A AR LN U AN 5] 22 I 24 45 5, B Btk
WAL R B 2 4 JE A, a0 20 -3 LA B, B
HICEMA G N Cu-Zn-Au-Ag 55 Wk A DE A Tk
W RS0, Bl 5 IR KR NAT G, 4 4 k2 Gk
b, W B AT R, 0 LG E N Cu-Mo-Au %5. 1§
U 21 S5 Sl R G T 40 VMS U R
JEVG By BEA B R AR B 7 ), 7= 1 BB R KA
YL CE 2D, i R UBKCR- 190 TR 4 4R 4iE, 300
IR M TEE 18 o iy B AL AE (20060 38 1 ™ b
JH SO EEF T IA S R AR R B2 B A (1) B
775 5255 (2007 ) AR 45 78 74 A0 ZE AR 50N 4y Mgl
A PR T i 2 R AR PR IR . R B B S
DX H 2 PR AZ 8 1) A0 28 A2 0T, Fig s 1 R AR 3 (L 2,
A7 VMS BRI R 3 Sk R G 15 R S 815, IR
AT SRR B 2R 5

MEURHREE CEO T IR 7= T — B i A Kl -k
L, B A 2GR CB 30, 17 3 Bk kIR < £ B IR o
(B 4), 3 AT WLARDIR R 325 5 5/ o T DR 25 4 3
4), Z WS TF ISR 7R, $5 7 A 1 R A= 7E i Hh 3%
WS, X5 VMS BT IR 1) 32 ik & 4t CAllen et al.
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T P AR R R AR S DI B (80D R Rl AL A il B 3t i S 841

2002; Galley et al., 2007; Huston et al., 1999;
Naden et al.» 2005) # XA [, BARAIELLH VMS
RUB™ PR SR R G 8156 107 0, 0 HL AR ™ R 1 1™
TERAFLL Cu-Zn-Au 4 T, A TLLH VMS 2L
IRI Cu-Zn-Au-Ag A4 BlE AR LR E A = B
TR #h Ak 75 B A SRR AR 2 A (I 4D, B2
AR A X H BT IRHE LA KA BB R
G B AR W) 4 A (Herzig et al.» 19935 Kesler
et al. » 2005; Sillitoe, 1973; 20105 Sinclair, 2007
5 WY 58 DX ) s M AR R ) BT I A BA R P A
(117 ~238C ) HARFRBE(2.4% ~9.3% VI & WM
AHALZEAR N A, O™ il FEAR, B IR 3, W] 8 A
[F) T~ LA v il « 75 6 B2 A R AIE 1) B 25 T K ( Mernagh
et al., 2007, & & 2R T MBEAEMNE CO, & T
mn CEARCHRAT 55, 2007) I Ak . Fak Mgl
A B C B PR IR 1 J5T 5 3 AR AR A1E 1) 5 9 A1 it PO
RS 28 58 CRITE IR 1 1) ' 25 44 70 RAIG T 300°C 1
T RARAEWLEE L ) A2 CRAKIIAD 25 A PR i A%
IS BT S 5 DR 5 3 5 it DL s 0 1 IR
M & 5 RAK AL BR K S5 950 (1) AH HATE
RN Pk G AN TR OB R N N (TN A I VA= N
FOodsk T1X — 1L 2 (Bethke et al.» 20055 Chen
et al.,» 2012; Cooke et al., 2000; Gemmell et al.,
2004; Hedenquist et al.,» 2000; Sillitoe et al., 1996;
White et al., 1995)— 3, Kk, A SCN A MU IR
PRV PR 3 PRI 28 2R T i Ry Ve B AIG il O R IR . R
PERE ML IX A R BN R WK RS 73 H R AR
F/Cl HAEMEL R Na* /K" HeAl, R WIS 1 2
B 5 AT R RGBT IR 1) F 2 AR R AL R A 2
1992), BRI, HEW HLRES o] Re R & A A K s A4 AE
B A 22 & SR AT R IR R Re Ik, I 5 1k A2 8 1 DGV

(1) AU H B CEOH IR M1 BT M2 B & B
AR AL AR R AE, R H,O Wl 2
P, A e AR A ZE R Boh AR (133 ~214°C 5 “F3ME
164°C; 117 ~ 238°C, *F ¥ {H 170C)H. A% h J&
(2.4% ~7.5%, 31 3.9%:1.4% ~9.3%, 13
fH2.5%) AR £ (0.68 ~0.97 g/cm’, P ¥I{H
0.85 g/em®:0.8~0.98 g/em®, “F3MH 0.91 g/em?)
IRFAE, 275 B Hs 138K (34 .5~ 56.8 MPa, 13
i 43.2 MPa; 6.8~60.6 MPa, “F-¥J1{ii 30.1 MPa),

B R B (1.1~ 1.9 km, F3ME 1.4 kms; 0.2 ~
2.0 km, PYIME 1.0 kD)o BFFCERW, M1 A K5 M2
A4 N i ) — A4k, BU0 Pl T D 4 i DL R 0
RGN B ) 22 S, 1E kT MU R CED TR M1
W RFD M2 AR A A0 s R B 10 22 S, 1K A 50 UE
TR AN HL T ER A R

(2) A1 Jei AR A0 ZE AR S B A B H,O D 3,
WA COy» A D H CH,~ CO 538 JR MM WA
B B LA Na ™ Ko 3, Ok Ca2' s B
TLLCL M SO; o Sz i R R T H,0-
NaCl %

(3) MU H B CEBON™ IR AL ZE A4 il 7 F & AT
P ZE IS5 ) R R I A S AR Nk 5 K
KABEKIVRA K B2, GEA0 X B PR 5 Ry
Ik [ 275 AR AR A S AR ST I 3R A5 () B0 It A 0, 2
FRAE DL S & 48 T A7 35 16 A0F 90 B R 3 368 O g 04
CEOT IR Ay 13 UG s P BT IR o

(4) MU A B CEDW IR B AR B I, AR
BRI A T A A PR E 4, R T R A 5
1 0PI R 1) e PR A — Fh S8 A, 1 % X ™
RGBSR T8 1 ST B AN B S AR B

(5) FE AKX BEAT T K 5 7 A b o 1 2, He
BT FEE I TORR, NGB RER B A K5
HEM FEURT ARG W] Re AR AL B A A 2 & B IR, B
5 R B 1 T .

A& BN TARE A BUR SRR R B R X
W DXL AT BT 2 W) A 9% L R T ) A 3 B
VOS5 I R A U7 i SO 5T e F) AR AR T 5T
LT TR 2 6 W5 gL, W A7 B 44 7 e A8k AR ST
e TIRZ R BT I, AE M I R
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