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Abstract

Carlin-type Au deposits, mainly located in Nevada of the USA and Southwest Guizhou Province of China,
constitute one of the most important Au deposit types in the world. In this study, the authors summarized and
compared the architecture and ore deposit geology of Carlin-type Au deposits in Nevada, USA and southwest
Guizhou Province, China, and investigated their similarities and differences. Similarities include: (D both regions
experienced rifting, passive-margin sequence deposition, orogenic deformation, and late extension; (2) orebody is
controlled by Fe-rich lithology and structure; (3 alteration related to Au mineralization includes sulfidation, decar-
bonatization, silicification, and argillization; @ most of Au is invisible in arsenian pyrite; and (5 late-ore-stage
minerals, including dominantly realgar, orpiment, stibnite, and calcite, precipitated in open space. Key differences
between the deposits in Guizhou and Nevada include: (D factors controlling the regional distribution of Au depo-
sits in the two regions are different; (2) there are no magmatic rocks spatially or temporally related to most of the
Guizhou deposits; @there exist ore-forming stage dolomite and weaker decarbonatization, silicification, and argil-
lization in Guizhou deposits; 4 ore pyrite morphology and chemistry are different; (5 there exist minor ore-for-
ming and late ore-forming stage arsenopyrite in some Guizhou deposits; (© there exist abundant late ore-forming
stage quartz-(calcite) veins in Guizhou deposits; and () under the conditions of higher temperature and pressure,
there exist more CO, and less acidity of Guizhou ore fluids. The identified similarities and differences have poten-
tial applications to Carlin-type Au deposit exploration in the world, especially in the Guizhou area. Slope-facies
strata, especially Fe-rich strata, are ideal host rocks for Carlin-type deposits, thus future exploration should focus
on the Fe-rich, slope-facies strata. Recent exploration identified several Carlin-type Au deposits hosted in the un-
conformity (SBT) and basalt above the unconformity in western Guizhou. Basalt is enriched in Fe, and therefore
it is a potential host rock for Guizhou Carlin-type Au deposits. In addition, the authors suggest that, in the Gui-
zhou platform-facies area, identifying the unconformity between the Moukou and Longtan (or Emeishan basalt)
Formations and the culminations above the unconformity is critical for Au exploration. Recognizing the synsedi-
mentary faults along the Devonian carbonate platform is the key to understanding the Au deposit distribution in
Guizhou area, especially in the Guizhou basin-facies area. Abundant jasperoid and/or quartz-(calcite) veins indi-
cate large-scale water-rock reaction, and may indicate the nearby presence of Au mineralization. Late ore-forming
stage stibnite, realgar, orpiment commonly precipitated in the open space near and around the orebody, thus may
suggest the nearby presence of Au mineralization.

Key words: Geology, Guizhou Carlin-type Au deposit, Nevada Carlin-type Au deposit, comparative study,
Carlin-type Au deposit exploration
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Fig. 1

Geological map showing distribution of Carlin-type gold deposits in Nevada, the USA

(after Hofstra et al., 2000; Maroun et al., 2017)
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Fig. 2 Regional geological map showing the distribution of Carlin-type gold deposits in the Yunnan-Guizhou-Guangxi region
(after Chen et al., 2015; Xie et al., 2018a)
The ages for ultramafic dikes after Liu et al. (2010), and based on LA-ICP-MS zircon U-Pb and phlogopite *°Ar/*°Ar techniques. The age for the
quartz porphyry dike after Chen et al. (2014) and based on muscovite **Ar/*°Ar analyses. Ages for granite after Cheng et al. (2010) and
based on SHRIMP and LA-ICP-MS zircon U-Pb techniques
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Cortez Hills Breccia Zone ore body
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— ¥ 5 #HE
z Faults Inferred faults

Kl 4 NAEIE Cortez Hills &1 A-A 5 1 7m0 1k 32 Wi 2445 i (F5 Maroun et al., 2017; Xie et al., 2018a)
Fig. 4 Geological A-A’ cross section of the Cortez Hills deposit in Nevada showing gold mineralization controlled by faults

(after Maroun et al., 2017; Xie et al., 2018a)

S LB B R, H B RS 0T AR AR e, B A
W 5 5 W J2 48 v i 485 0T AR AR B R A K- AR AR
SR, T B A (8 4) o 5 RHRES Bt a2
il VP =5 A R X B A 3 A 1 Y 2R R L B A
o BT S W2 ) s, Y i AN E K
JE AN 735 A%, TR 1 L (i RS R )L
B AERN 3 SR Y B It R () BT 4 3 g a5 T
B, ANy i, (e e A 8 5 J) 1655 Joi b )22 7. 0
KA BB, FAE LB IR ™ A (i - 5
TRERR G075 RHZ T4 181 3) o
23 HMETIER

RARBS G T AR A 5 TS HA R R Y
HEN [F) 2 Ak 5 R MR S S AR A 2E A0
PR, A0 ) Al AR ) 34 523 Gtk o A (1] Sa, 1]
6a) , I HAR WIS P53t o PRSP AR X 1 Y
IR B4 (8] 5a, Bl 6a) , T B 45 5 VRN 0 45 A 0
S ERIL A A BEMER S5 58 . INARIA R R 4
W5 AR DG By AR VR A FE AL . kPR ER 1L

REALATRAL (BT 5) 5 BN -RARAEL G 5 B0 AR AR G
MAEVE IR T BAL R ER AL RE AR AR AL e
1z A1k (65 Xie et al., 2018a)

Al RN AR B h, AR A R
AL E IR 8. SRR E (0 2 sedex 116 311 )Rk
WA JE R 2R FLE (s &8k = %5 ) (Hofstra
etal., 1991 ;Emsbo, 1999;Emsbo et al., 2003) , J5 {1 5
W AR B A LA T ik I i A B R (4] Se;
Hofstra et al., 1991; Stenger et al., 1998; Kesler et al.,
2003) . FESEMEH P B HTE SO 73 & 4
BRoay, [F] ik s AR T I /b £ 55 4 B0 (Xie et
al., 2018a) ; A th ik EEWMAE T &A= A,
X EEEk f v GBI T UURR B A T e o 2 O A
HERA A RN, SHRA AR B A = A
(18 6c.d), [F]IRERI Y k5 A b B R B 48
B (Xie et al,, 2017; 2018a) . JR R &L , & 4 i 1A
55 R B R A R A SRR, 4 S U T R A
A A BB A, ORI R AT g T AR
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<——FEiRIG! - Betze Post&
BL 38 A BT A R Sk

Getchell& ™
i i AL A (Au>50 g/t)
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o
Y

! N
Cortez Hill)sﬁﬁr
I35 f Bk A
Cortez Hills &1 s £ ¢ f
Au: 56.7 g/t A

GoldstrikeZ "
IR BT+ A

' d

v

5
1Sk

*

K5 NARIA AR ™ i s e il M S e ik
a. Getchell {& 52541 8 o i 2L BRER fhat VA AL 5 b, Betze PostW IR & A7 K AUEE A 85 3k , #ME 25 T w(Au)=nx107;
c. Cortez Hills Breccia Zone &4 K PHR MR , 00 (R TYHR A ER S 5 d. Cortez Hills = b AL A1 & 47 K FLBR
Gl I LR IE AR | WA B e e FLBR h IR 3 ) 5 e. Cortez Hills 75 S (™ 47 P & K 0 S AR AT, ™ W10 E ik
FRA TSR i B0 (3 L BE 7 1O HL 7 8D s £ Goldstrike JC™ BE WIHE BE ™ R T A1 52 BRIk e
Fig. 5 Images of alteration and late-ore-stage minerals from Nevada Carlin-type Au deposits
a. High-grade ore sample from Getchell exhibiting porosity resulting from decarbonatization; b. Surface jasperoid from Betze Post located adjacent to
ore, some of these jasperoids containing Au(nx107°); c. Collapsed breccia from Cortez Hills, and some orebodies hosted in the breccia;
d. High-grade ore from Cortez Hills showing abundant porosity (blue epoxy), and late-ore-stage realgar precipitating in the open space;
e. High-grade ore from Cortez Hills exhibiting abundant quartz and illite, and fuzzy ore-stage pyrite rimming pre-ore pyrite;

f. Late-ore stage stibnite and calcite from Goldstrike precipitating in the open space
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BRI AR IR G 7 A ZE ) )
Au:77.2 g/t)

AR .« PR

LN
Au: 1.62 g/t

K6 SRR G il AL K s e S 6 Ak
a. KA POARBOR AR 55 s LA B I 5 b, AKERI B0 w5 i L0 1 5 Bl LB Ol R S R /s FLBR) G 48 1) 5 . AR 2y
AL AT TS R S L [ A BRI SR -1 FUR S B B S U i B B (B B B e TR 5 L SRR o b
T RE A0, oA EEEEIE & B o i BEE B T 18D 5 e B =B i 0 £ 5K e 0 -7 A4 DR D0, 3% 4
B TEARR, IR oR DB R JT R 1RD) 5 £ 8 =5 nm™ NG R 20 M B R0 5 it v 2 2RI SRS/ T i 25 1] (Xie et al., 2018a)
Fig. 6 Images of alteration and late-ore-stage minerals from Guizhou Carlin-type Au deposits
a. Massive bioclastic limestone ore from Shuiyindong; b. High-grade ore from Shuiyindong showing trace porosity (blue epoxy); c. High-grade ore
from Shuiyindong containing abundant quartz, dolomite and minor illite, and subhedral-euhedral ore pyrite rimming pre-ore pyrite; d. High-grade
ore from Shuiyindong containing abundant dolomite rimming anhedral Fe-dolomite; e. High-grade ore from Jinfeng crosscut by abundant
late-ore-stage quartz and calcite veins, ore pyrite occurring in broken rock fragments and absent from the veins; f. Late-ore-stage realgar,

orpiment, and calcite from Jinfeng precipitating in the open space (after Xie et al., 2018a)

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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(Xie et al., 2018a)

FAR PR ER AL - Wi b 7 b ach B rh B A Bl o 2 i
fRER AL (R NARIR &0 h R R EL (L 5 5w 54, IF
HIE A YRR —H . TENARIR G0, Jomk
2R AL VE FIEE 7 38 21 (1] 5a, Cline et al., 2005) , 7£ 5
an LA A LT IR kR AR (5 4 = A3
A A% EC i (B 5e) o kg 3h fbom Z1
o7 H O 85 M Bk (& 4, & Sc . d; Maroun et
al., 2017) o SR FE Se M &0, Lk iR £8 AL /E H
FA R FI(E 6a.b), FERI NIl 1 KA
AR A0 et B R B B s A IR R A
fitt (B 6¢.d) o

FEAY - 7 79 b 4 R b A R E O P AR o A
TEN ARG, AT I BRI TR T 5 B2 T 5, 1
A AU AL 7 % A1 (Hofstra et al., 2000 ) , [ i)
FEAL 1 = & (140 : Meikle 487, Emsbo, 1999) . {2l
HE G RTET XYEFE N Tz 5040 (K 5b) |, B
TERARBL G 4R, D138 B oA 2R IR %
W b5 & Z — (Arehart et al., 2013) . SR 11 7€ 52 M
SRR EEE RN RUE AR A L H
EHAnAMEA s AT RA . BIHAT IR,
S a0 B R Bl O BOA 87 RVE EN oA
# ko
WA RALTE AR TA G0 R BT BUK f B
TR A R e A TR SN S T R I IE
B IR FENARIS R AR S
T BRRERRER AW SN, JE UK SR (18] Se) o 7E
Carlin (Kuehn et al., 1992) il Deep Star (Heitt et al.,
2003) 5 IR, R M i AR 5 B S N, T R
ST o ZE M, JT AR LB R e e A, U T
- T AR (B 6c . d) o R L BEE A
LU R 5 R 5 22 0 T S O A A X AT R 2
WEATSAEZNEMER2ET Y (W Axs
BRI ) XS E B 5 B AR SO, TP
Al e

H At NARIR G0 R W™ I A = A,
(EStM a0, S RS R EL H = Ak (A
6c.d), TESTM, A A S A = A RN, B E =
AR T B =, 5 ) Bk 5 R i i
ELIE S 2 Bk, It 5 A o a3t (K 6c.d;
Xie et al., 2018a) o Bt N &8 1 & A KA A L 1]
H 2= A RS 5R B Ak 1 = 2, iX 3R W 5 N e gt A
o () pH {8 AT fiE 4 3 P 1 (Xie et al., 2017; 2018a)

X pH (R A ) AT I 1A R VS A 5 A A (R g
W Ao WA, BB iR & & CO,(Zhang
et al., 2003; Su et al., 2009) , & CO, A& AT GEAMH T
F 2 A0 (3 i, 2 20 T BB AT i AR Hh (1 COL A
g Aad BBy A = A (Xie et al., 2017;
2018a).
24 EHBERES

& PRI - Aok ROBE T OO 5 /N b B8 A
0.1 pm) A 0] UL R MRS 4 1) — S B ARAE .
SRAS G R T 2 B H R 4 Bk (Su et al,
2008)  fHANE 2 N AR IR R AR 4 0 3 2 53 M R AR
R I e o3 D NG U< i s g 1/ S TG
CORTT L 4 2 DL K 4 (A0 I8 J2 A% 4 A7 T
i ks i B AT A AR w —20IAH . Palenik 45
(2004)F] F§ TEM X 5% [#] Screamer <RI 4 1 25 S v/
WA AT T AR 5T, L5 B K 4 oK 4 kL
(AU°) , R A R 4 K A 4 A R AR 7 v 7 TR
HE—FR .

Reich %5 (2005) M3 5 3 [ ATk R AR 4 1 2k
& SR Y Au-As & IR45 A TEM UL 25
HeF A AR C,=0.02xCy +4x107°, IR 24
D Y n(Au) n(As) > 0.02, 4 LGN K kL
4 (Au®) B 5 n(Au)/ n(As) <0.02, 4 DL i # 4
(Au) I, RARELE 1) n(Au) n(As)4ERHR 53/
F0.02, FM AN 4 3B DL f S 4 (Au) IRA7 T 7%
kA, O 5 R Fe AL .
25 HETY

SN A R R N AR IA 1 & AR FE TR
WEITRSE FA2ZER (Xieetal, 2018a), T HLFH
H:@ BN A AR oY A - HE (K
6¢) , MMl AR IR 7 4 SR o g B AR Bk (1A
S5e) ;@ Wil 4 Bk 1 5 4 As . Cu Hg.Sb FlI Tl
G TR AR B A B Y X BB i R T
RTINS & By P &R 2, 405100 : Au(3.3
£i5). As(3.4 1i%) . Sb(5.6 £iF) . Hg(12.9 £%) . TI(19.1 £%) .
Cu(2.8 %) (Xie et al., 2018a) . Y3 4h, ZE#B4> 5 M R
AL G R R — A R B AT ()P
SAEH) . SR, A BB 7E AR IR R AR 424
HRD I,
2.6 HHBRET Y

RIS G0 Y A I I Q3R B IR R YR 2RI
P15 (Hofstra et al., 1991; Cline et al., 2005; Xie et al.,
2018a) o ANGILH AW ) 5= Yotk oA, WL i 19
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WK 2 L CIR Fe e 1A S ] 1L ) e oy v (]
5d.f, Bl 6e. ), SEM AL RARAL G0 32 50 I
W WA R MEE VRO T R A . B2
FLRBAE LR 3 5 1 -

(1) StIN 40 v WL S #5100 , i Y AR TR IR
R UL D 5

(2) TSN & A KE A %O fa)
RO EN A Can - 58 05 K 6e) , MTAE NARIEHT IR
HAAR /D L3 ko

(3) TESHM &0, & RAROTER (As Hg  T1.Cu,
Sb S Te ) B LA™ 16 301 4y = 62 Ay e v | M 0 RO 56
W AAR /D WL BB B R 20 BRI AR R
R FIBRAEE R AT, MTE N ARIR | X Lo Y 7E 38 5040
PR 3 (Maroun et al., 2017) . 3% 2615 5167 1)
) B AR TR B & BT S 4 As (Hg (TI,
Sb.Cu., J Te FH—F , 3 [ Bf-th 32 BH P A1 i 10 i ™
it AR St ] ST S A B e AR X 2L T R (e et
al., 2018a) .,
27 B YHEHE

BH ) HRAL 2 2 A T 3 o X R A
UL B Py A AR A A B A 2 o XTI
TR RARBY G, W S0 38 6 v i A G 2 AR BF
583 WL A B I B2 Dy 180~240°C , Jf A (IR 6
J& (w(NaCl,) N 4%~6%) AR 4% & 43 A J 14 4 A
(Cline et al., 2000 ; Hofstra et al., 2000 ; Lubben et al.,
2012), 5 ZU 1Y 2 i 1R 6 Ak 3¢ B B 3 44 149 pHL
BAR, AR MR AR o AR B AR ST W K A AR
1 AIE T B iy b 3 HE T 5% (Hickey et al., 2003) 36
B, INAEIR & I8 R FE 2 0.3~3 km, 51407 R 2
Y TR — 28, i 5 km (4N : Getchell; Cline et al.,
2005),

EWNAEIR R G0 AL, 5t N B 1A 5 ik
Hh A A0 A I 9 3R ) B i A LA IR R B (KR
i : w(NaCl,,) 4 0.9%~2.3% , Su et al., 2009 ; # 5 :
w(NaCl,,) < 5%, Zhang et al., 2003)4¥ 5, fA 5 & CO,
(/K ER TR : 2(CO,)=6.3%~8.4%, Su et al., 2009; 47 7+
x(C0O,)=7%~75%, Zhang et al., 2003 ) , H 7] fit . A7 0¥
1 AL KRR - 190~230°C , Su et al., 2009 ; 55 4 .
240~300°C , Zhang et al.,2003) . [a] A}, 57 M0 4 5
A B AR T R WA L 7 8 v, B IR TR B
R (KRR - 45~115 MPa, X} R K 1.7~4.3 km,
Su et al., 2009; 47 3 : 150~230 MPa, X} i I i 4 5.5~
8.9 km,Zhang et al., 2003) . Tt R G4 FE6 1k

AR 5 A R A S TR T B s A 1
B AR pHAE A IE . S M T ARIS R
MRILE, oM R AT G0 (I BSOS =, T R
JETET, i pH A = o
2.8 MR

RARAL G B Y A AR 2 (0 R 5 M R bR 43
W) B H Fh kR A T G — AR, EZE X A
WA B R IR A i, HEDR T A R IR
3R, 43 5 R < A K FOK TR (Muntean et al.,
2011; Large S et al., 2016; Xie et al., 2018b) . 728 Jif #4
WK P (Large R et al., 2011; Su et al., 2009; 2018)
F b 7K A2 U 2 A ) 5t (Chen et al., 2015; Hu et
al., 2017) o HXF T W AR 12 7 DL K 42 T TE i
i, HTC 28I i e — S0 W

TENARIRHb X, B A4 FT BE 2 55 00 P AR - [l
AR DOMTIE B 55 T 31 25 4 3R 10 km AL B
T % % (Muntean et al., 2011) , A Al el T
AR J AR R BT I B 1) (Large et al., 2011) o 7E 42
Ma B, R A b Ak T 7 5K 4 55t , 33 AR B2 A )
TR B R M B AR T B AT KA Y Au L As  Hg .
Cu . TI H1Sb, 5 kR £5 2 &k A= RN, 5 30 IR 6 7
i W R UM TR AR B A R A
AR R A, R AE oL, KR e /E R
WA, SEOE IR AR . FE R Y B
B R RV A MER 5 A e MR M
T A e SR A B R AR R &8 R 5 e B I
Z SR DL KR Y 2 78 7R [ A 2B v

(E S M X, TR 50 (Xie et al., 2018b) 5 #748
JFiAE I (Su et al., 2009) B A, 54 A 2K 4
9K 2y 2 i K A Ok 2 B ) 5T BT I 4 (Hu
etal, 2017) . FH L NG IR BB FAK , 520
LIN7 < D5 O % NI = R S B =< 2 S S =3 )
pHH , & B 2 (1) CO,, ML Ay R B, H A Au,
As . Hg . Tl.Cu 1 Sb i & & AR . X F pH i H 1
B AR 5 B R R 5 RN, R BT A T R Ak
F 2 A1 BT B = A, TRl T 7 4 o 4k
U RUR A RSP A R T AR
W TR A = A BRI . e 1
B, AR 5 T FT BT SN, Au As \Hg .Cu . Tl
F1Sb i A BB R/ B AR T8 R A AR
SN . ER I T R T A A
T B J /b i e SRR B, T AT 2 DU SR LA
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A Rl R N 0 7 N 9
I Y 2 R o

3 XL SRR R 7 A Y 9
EH]

o R G X LR S R, B S
REMUE, Mt AREZ2ZF (R D), M EZE
FLAE  F sreEAE (B 05 T S bl A, A UL
BT —EH AW GRS, 2 5 Wi
HATT T — R8Nk iz sh, It B X #2051
AR5 bV I B e S s BRAE ) 5 A8 32 e )23
F T A a5 55 A AR S I Tl AR 1V T 3 Ak
Lk b AL AL RN AL s 4 F T LURTT WL 4 A7 T
TR W R BT B M B S LA K
RIE X FEIEAE TR 7] (Xie et al., 2018a) .

T B BLAE A PR X 30 A 8 ol T AR —
FE 5 5N X R TR M (6~12 km) A3 LI S
BRI AE AN SR ZL, S8 &0 RS Fl AR 2 W
EHE s TON SR 1 o A DL R 55 1 K

fiz £h Ak RETL AR AL ; 5 3 4 Bk o H B 2K H
e EE, KA TC R & B St a0 i
W R B G SO S 0 5 SR M 4 B L K S e ) -
(T A7) Bk 5 5% N BRIt AR B 5 4R CO, L B 55 114 i
J& JF 77 H1 pH{H (Xie et al., 2018a) . 33X 847 B 1 Al
22 ST A R [l X R AR e (R R R
X R AR G0 ) AR BIHR R S50 L
3.1 JHRMBRFEHRBEET EENIERER

XFF BN RARE S0, AR K 5 M AR X, X
G SBT X 44 (19 /3 A = OCH 2, Pl SBT 1Y
Sy A0 Bl B SBT 2 1 (W #4 v A (n : IS AN S
)X FIX IR IEH A . A EER AR X
F A 098 DX S [ O R 2 R ke B b 2 i

T, AF I DR o A i A 1) T 1) L TR IR R OG

B E X S X R TR 2 R B AR EE . H
T EL & B0 TR K 2 b A XY 4 B 32 72 52 IR ST Bk R
b £ b 55 TR KR B2 22 ) 1 [R) 0 R D 2 4 o
W, A 5 A 1) A B A R i iR 3h 5 M i
NGHEAT

FESNHL X, H F & B 407 2 3 ZLRAF T 4

F1 HNEXIFHREEST ERMFEHREST T

Table 1 Comparison between Nevada and Guizhou Carlin-type Au deposits
X eIt H AETR RS 40 B R ARAL G
RIKAAIX., S0 K K TERE A BEAZFR 4 A s GOKAMTIX, & K2R
RS Z Y ZE B TR R B 2 B s i, AR S S
BRI 5 SIS MO KA, S A S B
B ARBR A AP IR L DU — BB R G RIRAAL SRE R 2 BT 4 Hb- 5 AR ] 1 2K R s MR B B — &
. 45 T2 Z SR 22 05 T Z80F e LLPE DB S R 20, DURE SRR AR DU b | o 0 P b3 S S ok & b AU, 7R
b Yex Vi
! BRI s PR T, AL TR BIHORES TR BT i BB VR RE -V B DUR o = B L s R Rk, T
JERIBRT 5t AR I, B U I SO AR
DI M )22 =5 B R U A 2R VKO I RO 3 Y 1) Ak B 2% FER L TERS— F ES G AR E R =S5 - A R
K b KA A RARIY 4217 240 T Roberts Mountains 338 il /KA X, 55 11 AURUDE R ZH (o i 102k ) 22 8] 1 ISR 3 4 1fi SBT S 1
" R TR MB)Z 100 m 8 FEl Py PSP e AR A I S0 A s VRK AR DX, DX ) SORR T 2 4 i 4 ™ 119 40 A
WA BN E Fe ROURRIRER A B85 g A FENE Fe NAUHRIRER A S8 B 25, Bl K — e G0 A T XA
U SR EERE N R R AR AT 1R A T2 N Atk 2 R s
Wifk Rk s Al LR, AN AEIR &0, BTN AT kiR
MASER Ak SRR AL RETL RV AL
o S ¢ AL BRI IR | IR 1256 (R SN 20 4547 B i )
SMRARES  FELAT] WA T ek h FER ] DA WA T o s kv, AN ] WA W AE TR Th
FEN AR, o e B W RN ST Y. ek 5 A -
ET IR O A R TEIR, B 4E Au.As . Sb,
R Hﬁ :f:uiﬂﬁ AR SEAEAR R A As S FIE T4 A, As.Sb He T Cu, LIS TE 209 A ik e Py S5k 25 4 2B
g FITRE
DA JHESE R RIMERE D E & Hg T1.Te .Cu, Je Sb KA %e- (O fi 4o ) ik, b, LA S A W™ ol g 0
TR M I 010y (- BB R 20 R SR AR R A R 4
B BRAREERAT)
RYECIE 15 (180~240°C) (B4R (w %~6%). AT pH (L PR (20190~300°C) MR o %~5%) B CO It
— et (MK pH) IR (180~240°C) MKERFE (w(NaCl,) 4%~6%) . I pHAE -G (29 190~300°C) (REREE (w(NaCl,) 1%~5%) & CO,if ittt

MM AR 0 RTE U 0.3~3 km, D 5ITAIE 5 km

WA BRI I TR RO At

A T PRI R 29 km
TRUFE IR /L e R TR A, s bk A% B J2 e ) s =X
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HbRE M2 Can s 4 =5 AT FL A HbRE b2 (A AR
T 40 ) o HEAEXT T-RAMEL G0, BB AR HLZ A2
S IR J2 50 CRER 23 A28 R AR 4 1 IR AE
RHE AR JZ ), R R AR )2 LR R T v A
AT AR R IE RS, O H S BB RS T, 545 5 5 Al
W AR RN o 28T R AR TR, A AH Hb
JE R SRR OB R AR AT 2 . AE SR
HiIX, RO b2 Y 2 A0 0 L TR R EAL
FEEE(1994) TA A £ Hb kR A 0 3 A 2[RI A7 A E— 1386 o
e 2 M 1, T BORE A M )2 9 A 55 . Zhang 4§
(2003) A Ky 5N AT BEASAFTE R AR Z | &5
HiFH A ZE AR 2 B T R R AR AR . BB Bt
P ARHEE AR Hb JZ AT BEASR AR IR 43 A Y L (H
5 bR R F bR =2 B 1) s 3 L R A bR v ) e A
LR i PR 6 15 b %) 340 2% AT B A7 A RHHOR M2 o
PRI, 76 5N B DX, B o REBAHHLJZ |, TR 7E & Fe RHH
FHHLZ TR G TESF &, J3Fh, T T 52N 7
TR LA X B SBT 4R &0 UG R, XA
HUE R XN T BRI R AR AR R 12 4 BB
WERREZ, MR XREA0 1z, 5 E NS
JETE X B o A X ) SBT H R4,

TETT M LK, AR A IR Eh A e 55 , (H U 2R 7 B
AR E ) BI85 Sk, U I IR s ) [l
KT RIS REIEAE I (FE A2k D R A& —
FhEE B AR PR ), R, AN 22 2R P MU 38 £ 55
MIEE ko St A RN TER IR [ A B35 A
A REN A Y- TR A K, R L AE T KREMIK-
FAHEAE R, B, KR T A - A s ik JE BT
RE A A T R L VE AT . Tan 55(2017)38 i 5
Gt 53 At 5t M K BRI 4 1 — Y 3 T vh O i A k)
i £ 90 R A C-O [ K 4 A, & B T 5 i
TC R I fil A Bk, 55 B AHOC Y 7 il A B 4R
R L OCERME M O [FAL R A AL, DA SR C
[F) 7 2R 21 A4 A o R, X A Bk R A £ ot
2 F1 C-O [AlA3; Z2 41 1 43 B K e A R0H) 3 R 4k
fFE o J3oh, W m AL 4 (an : MEBR - B
WE#E4F) Z2 DLBKCIR 78 e o 44 S LA O ik == ), 9
H o R 5 43 A i SR BRI 68 AR A AR 4F
IOE V=8
32 MAEFMREHRE ST EIENERER

TENAEIR I X, U B R AR 42 B S % 32 22 4t
XPZ M AT R AR )2 . Bl , 78 N AR IR M ZR B
Il 35T A0 At i [X % B T Long Canyon #1 Kinsley 4:

o HIHAL NS R G R SR, X 2 A
PIRAEAE & M A2 o IF HL A EL T Y A ik B
)R Pk 4: 9, Long Canyon il Kinsley 1R 2 J 4 4§
TETAR ST M R AR G0, JUHAGOK AR 407, L,
FENAE TR AR & AR X, B G i3 5 5 R Ak
R &1 UK &0 ) B R 20 R 4%
WA . RIS R A A R (E U Y
A Au.As.Cu.Sb . Heg TIF LKW R4, IFAEZ
Yot I T2 I R A ARG 1) S0 M T A i,
R AT e 2 A7 VR a0 1A
33 WHRFRFEREST BIEMIERIER

TE—AN B X HEAT R AR G 0 A i), oy e
JE IR 12 DR DX S b BT TS e, R X R & 1R
Wik 240G, 245 DU — & HoA i sh 0 2 b T i 5
JiHh 2, 25 N0 T 250 LB AR, ik T
rokRA

5 AT B R R X R R ik R £
FEES RS S DU . R DR G0 A
A P H R T R R R AR AR S A5 S
SR R S IR o kAR A AR, A T 4R
SR AR ZE X S b 2 v

AT B TR R R IR X R AR K 0
T DL KO A U R A A s . R A
PR ASAH IR, DB 44 18 % T AR 9 I iz
FEARE L [ DA /25 A s o 4 1l ™ e i 5 4k 2
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