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Abstract

The evolution of geological structure in western Yunnan has a long and complex history. It has experienced
many stages and various types of mineralization. The gold polymetallic metallogenic belt with prominent charac-
teristics was formed in the area. According to the summary and comparative study of the characteristics of typical
deposits, such as Beiya, Machangqing, Yao'an, Chang'an, etc. It is found that the gold polymetallic deposits in the
belt are significantly different from the classical porphyry and hydrothermal deposits. For example, the rock prop-
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erties of the ore-forming intrusion are characterized by alkaline series, with w(K,0+Na,O) content exceeds to 8%.
The alkali content of ore-forming fluid is also high, (K'+Na") accounts for 87%~95% of the total number of fluid
cations. The water rock reaction between magmatic gas hydrothermal solution and surrounding rock is the key to
mineral precipitation during the process of mineralization. In terms of mineralization assemblage, fracture vein
type, skarn type, structural fracture zone type and quartz sulfide vein type mineralization assemblage are succes-
sively developed from the metallogenic rock mass outward, which form a multi type metallogenic system. Based
on the systematic summary of the characteristics of typical deposits, the paper put forward to the concept of "alka-
line hydrothermal" gold polymetallic deposit, and discussed its metallogenic process. Furthermore, a geophysical,
geochemical and remote comprehensive prospecting model for "alkaline hydrothermal" gold polymetallic depos-
its in western Yunnan has been constructed to guide the prospecting and exploration of related deposits and made
important progress. Finally, the prospecting model of geology, geophysics, geochemistry and remote sensing has
been constructed. The model is applied to the prospecting and exploration of "alkaline hydrothermal" gold
polymetallic deposits in western Yunnan, and make the obvious effect of exploration.

Key words: geology, alkaline hydrothermal type, mineralization alteration zoning, exploration methods,

gold polymetallic deposit, western Yunnan
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Fig. 1

The total alkalis versus silica (TAS) diagram of intrusion rocks related to mineralization of typical gold polymetallic

deposits in western Yunnan (modified from Middlemost, 1994)
Data are from Lu et al., 2013 ;Guo et al., 2014; Liu et al., 2015; Zhang, 2015; Sun, 2017; Huang et al., 2019; Zhang, 2017
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Fig.2 The Y-St/Y diagram of intrusion rocks related to mine-
ralization of typical gold polymetallic deposits in western Yun-
nan(base map after Richards et al., 2007)

Data are from Lu et al.,2013; Guo et al., 2014; Liu et al., 2014;
Zhang, 2015; Sun, 2017; Huang et al., 2019; Zhang, 2017
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Fig.4 Geology map (a) and contour curves of elements (b~1) in Wandongshan mining area of Beiya in western Yunnan

1—Beiya Formation of Middle Triassic; 2—Quartz syenite porphyry; 3—Marble; 4— Skarn; 5—Ore body
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2017) 5 BEA AT BEBE SRR A= — AR A AR SR VTl
TE 43.4%~49.7% F1 15.4%~19.2% 2 [0] ( 5 K [k %,
2005; 5 IF 2455 ,2005; FiRfe4,2012) . ML,
&2 & BT R R AR K R R
FEFREE R =, AR B AR, AR DA AR
R A, MRS R S s i, 8D T
AR RS M 1 Y A, B e AR B LA A
WREARM B (B4, 20105 F A4S, 2015; 8 =
W4 2017; THEZE 2017 FHESE,2018)

TR SR B 41 3 5 SR W, L™ it 1A <A g
53 LAH,0.CO, R &, 9345 A N, H,.0,.CH,.CO
A WO RN BHES LA Na® K 32, BT LA Clly
F AN A F.ClE LSO, " Na® K" \Mg? | Ca? %5
(F D), Hh (Na+K") & it 3B HE 7 L m
59.18%~100% , V-1 /5 kb 89.33% ; BE A 47 & Bt s b
AR R (Na+K) & & & HE 7 Er
86.4%~91.7% , V- i Lt 24 89.05% , T I BE £ h A
e R AR A A SR AL AR K Nat
R, FLAE LA, 8 5 T AR AR AE
BB 7 LI CI-flak SO, o 3, w(CI)7E 1.86x 1076~
46.0x10° Z [i] , SFEH4{E A 15.5%107°, 5 43 B &
B 2.2%~99.0%, F 24 (5 1 51.79% , w(SO; ) 1E
0~103x 10 Z [H] , - ¥ {H K 17.1x10°, (5 2 FREH &5
F R 0~79.56% , -3 4 11 27.45% ; BE A A S BE

A AR A 2 AR a0(C) £ 5.05%107°~5.79%x 1076 22
], {8 R 5.42x 107, & 4 3B B 1 B & A
17.91%~17.97%, F- ¥ i Lt h 17.94% ; R 5 5 5
A MR L B R L, A A I R
& AR b3 K, B w4 B R AR RN b i T
R BT AR R AE (HE iR a AT, 1999 5 fof B 8 45
2004 ; 55 KBk 5F 20055 2 HF 2%, 2005) o 1t Ak,
Liu 55 (2018 ) X b 5 4 7 A 95 3 4 £ 28 44 1) 1
HOCR AT T 400, W E Hor wNa) «w(K) .w(Fe) .
w(Cu) . w(Mn) . w(Pb) . w(Zn) 3 & , 4% 5K 0.67%~
1.06% . 0.28%~4.47%. <0.13%~2.07%. 0.012%~
1.01%; <0.04%~0.50%. 0.005%~0.328% . 0.008%~
0.218% ; w(Rb) .w(Cs) .w(Ba) .w(Mo) .w(Ag) .w(Bi)#
i, 5351 1 <87x1076~587x107° . 3x107°~393%x10° 6%
1076~691 x 107, <1 x 1076~328 x 1076, <2 x 1070~275 x
1076, <1x1070~22x107) , <1 x 1076~38 x 107 ; w(Au) L
e A AR B, B A%, AT 023107~
5.9x1076 2 Ji] ; H: /1 w(Na+K)7E 0.94%~15.10% =[],
H R OC R MR Y 77.58%~82.07% , M L M
Grasberg i 4 5" JK 1) 63.7% (Ulrich et al., 1999) . i
(UNOR UNCSEET S wiis S et TN | K ok ey
142 & /0 R B0 Ui b 5 % K Na 85 55T 41
a3 Ja T 08 BT IR A

2 B’
21 “REARE"S S EET HRES

BB 5T 2 SR A 2% o3 v B BT S B R AR
(1 w(K,0+Na,0)>8%; HLFF & F5 % 6>3~9) ) —J5 k.
Wt . DR BB S S0 IR R B R B
MIAAL H 0 O 2 58 5 4 07 R (A1 %2 77 Oyu
Tolgoi ., E[1 & J& 74 V. Grasberg . 5% [¥| Bingham . % #f
Peschanka , 11 [E 2 B L A1k 42 ) | i H 5 R
RS0 IRAETE L L K R (4056 [#] Cripple Creek .
(A7 387 JL N . Ladolam and Porgera , JF £ £ Bagu-
io, 2 Emperor) , # 2 A B 5 IOCG W IR bR 43
B IRA —E 1 EE & (Jensen et al., 2000; Muller et al.,
2016) ., M, SUA 582 8B IRZ MR Z
F WK 2% % 1 3% 38 5 7E (Muller et al., 1997; 2000;
2016; 2019; Richards, 1995; 2009; Sillitoe, 2002;
Chang et al., 2011; Cooke et al., 2014),

ITAE RV Hb X K ] 0 R BN — 2R 51 5
PR (A RS ERBES AR EREESA
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®1 HEMREZERT AREEREETEHS (w®B)/10°) SHGEITER
Table 1 Statistical table of ion content of fluid inclusions (w(B)/10™) in different gold deposits and porphyry

in western Yunnan

WX FEERZER KT Nat Ca?* Mg Lit (K+Na'y/IB#T CI°  F SO, NO, HCO, CI/ISMHET %R

Jefir AREEES 105 103 1.6 03 91.70 51 53 178 17.97 FFF2%,2005
effr HHEBES 113 120 26 1.0 86.40 58 57 208 17.91 FIF2%,2005
deflr MG 151 83 37 2.1 80.20 25 7.1 1025 2.20 FFF2%,2005
e MkAas 18 56 05 0.1 93.50 58 23 121 28.71 32 R,2007
I 06 L1 07 00 69.91 22 00 07 75.86 it , 2015

% A 91 73 65 1.0 68.74 47 00 859 5.22 Mt , 2015

I 46 74 04 0.0 96.66 13 02 61 64.40 it , 2015

% A 11.0 428 7.7 02 87.23 107 0.0 144 42.63 it , 2015

&% PWRAaE 62 1.0 - - 100.00 19 13 32 28.93 ff W%, 2004
&% HzfAa 13 711 - - 100.00 99 0.1 - 99.00 AT )45, 2004
&l PWRA%E 26 61 1.0 0.1 88.10 1.0 04 00 96.92 R SR, 2005
&FH MA%E 30 96 08 0.1 93.30 21.0 04 0.0 98.36 5 RS, 2005
RiZA #ORAT 59 126 - 0.1 99.50 38 03 57 38.85 B R4, 2005
BEEF A% 59 158 - 0.0 99.80 201 02 56 77.64 5 RS, 2005
KEF FaE S 33 242 22 02 92.16 168 0.1 51.6 0.1 24.45 k€, 2009

KEF A 1.6 129 23 0.1 85.86 113 01 173 0.1 39.20 ikt , 2009

K A 52 218 1.8 <0.02 93.58 244 <0.02 144 02 62.59 7K€, 2009

KEF A 51 183 04 0 98.19 391 00 13 04 95.60 R MEAE,2007
F b P 31 198 07 0 97.00 435 00 152 04 73.48 B R4, 2007
KEF HYE 302 201 28 0 89.26 321 00 68 04 81.72 R MEAE,2007
K FaE 56 295 20 03 93.76 425 00 186 02 69.35 R4, 2007
KEF A 41 136 05 0 97.42 280 0.0 102 08 71.79 R MEAE,2007
F I Y 28 78 11 0 90.79 54 00 218 02 19.66 RS 2007
KEF £ 09 41 09 03 80.33 84 00 20 0.1 79.53 R MEAE,2007
PUYEEE A 224 596 7.7 0.7 0.04 90.74 245 05 00 145 62.03 H I HTAE, 2000
PUYEEE AP 360 858 149 1.1 0.05 88.32 430 08 50 71.5 35.76 H PN HT 4, 2000
PUYEIE AYE 447 324 212 320 0.82 58.81 460 1.5 350 143.0 20.40 H I HT4, 2000
PUYEEE AP 457 1344 134 1.1 0.03 92.56 425 06 50 71.5 35.54 H PN HT 4, 2000
PUEIE AYE 436 721 104 23 0.10 89.99 155 04 100 143.0 9.18 H I HTA 2000
PUYEEE AHPE 556 29.1 101 48 0.12 84.95 190 0.1 100 143.0 11.04 H PN HT 4, 2000

T AR AR

KW E L& BT R, 808 T 3A B8 IR (Bh B
45, 2000; S IF XA, 2005; B A 4E, 2014; T g R
45 2015; X K&, 2017; FMESE 2017) ol & BT A
RUA PR (X1 8 FL%E, 2004; F IF ¥, 2004; X % 45
2010; XFFEFAE, 2014) o ATHABFIE KRB, X ELH™ R AY
T = NN b (1A L NN O s s B (1
S50 5 A% BE W B AL R AP e e 22 5%,
SEAER AL AR S REAE S T, bR & B R B BE
AT ARAN B R A AR KR A i T AL
FEAEAEA B PRI AR (iR 4245, 2013; 2016; il =

W%, 2014; 2021; Mao et al., 2017) . KL, 30A A BE
FHRE R AR EMELLA SR R XN &2 4R
W IR B4 A A -

Wb SCHTIR  VE VG M IX 4 22 4 8 0 R AE L #4
T 5 R A AR BT BT AR e M Ak
KA S BEE A IRAAAEA TR

(1) WA A 15 75 5o 22 7 AP R AL AR BB
IR " T RAR A, G R AR B 0 o
7 I 5 IR i S AR, A W LR B T o - i il 2
1 L CREPE -2 S oHEAfy , TP -5l ) PR . Y
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Hh 5 2022 4F

Hi DX A 4B PRI B T A BRI 2R 16 il 4 e Jie A 45, Xof
o DX RET AR 1 1V 7 3 B AR Bt 5 Bz, 59 D0
VB T A 1 R Gt ok R B (R S 54, 2010)

(2) B E R AR B R R AT LS B
BEARGEAE () T R - IR BUAR AR OG5 25 A
R AT LA E 0 P 2R 5 T DU 2R 51, A LAE K
SERAE 3 3 w(K,0+Na,0)<8 Fl w(K,0) > w(Na,0);
TTTVE PG Hb X 87 PR AT A Bk 2R BRI A BREIR &5
R TE 5 A 2% A A LU w(K,0+Na,0)=8 W HE
fiE, HEAT & Sr MR Y FUZSRIA T AR

(3) w1 ot #2555« BEA R0 R o D 3
S S 5 BRI Sh I, B R T B AR,
K pHAE WA AL &0 0 K A= Ui ™ A 3 I 5 TV
HuIX 42 22 &2 TR PR Ak 2 3 3 25 2R AR 5 LA 22 1)
RS IKBASARYE R N S 3 «

(4) b A2 RV Ak 2315 1 A8 DO - RE S A0 PR i
R il AR o RO Ak A B-28 2 B e
i IR e D GO E I s i B2 WSR2/ 27N
I A BRI AZ R e+ 3l KR Cu-Mo-Au 8745
YA IR BT A0 IR BBk 28
W= TEBE AR R, A0 B P AE L v s JEL DY M IX 4240
PRIAR 435 5 R B A 3-8 = B R
AT BRERER L ORI AT, X R B8 4k 77 A
R T B AAZ A BbRCR B0R etk -4 kbR 4 4
WAkl RS REER W bl AR 4R
A Ak ey, 25800 0 TRES R LIS A
B AT D™ P2 R . PG L IX 4 2 & @ AT IR 14k
W H AR BN A TR - A P kR 4 22 4
JE AT AR, VR Ry 2 B Bty 76 0 S B Bk AR A4
BEA T RGBT H AR R BEA R, Hk B
AR 1 0 s 0T ) 42 i

(5) PR A ot 22 57 - B T IR AT U A
HAL S 24P B, R AR 3 B w(NaCl,)=
30%~60% . i &} 400~600°C , 4 %5 5 , W 4]l 15 K
HKIRA T, 30 BE w(NaCl,)<15% i B T 4k 200~
400°C (Kerrich et al ., 2000), 5 " 7 5 i (A AU 2 44
PHES FLAK N 32, Hk oM Na*,w (K +Na*) 5 PHE 74
TEE 56.1%~81.8% Z 1], w(K'/Na")F-¥{ETE 1.1~2.4
Z 0] VY ML IX 4 22 4 @ AT R L A DA i (230~
460°C )2 3, R AE 43 2 AN X ], R ER B w(NaCl, )=
30.0%~46.0% , ' A% £k & w(NaCl,)=2.0%~24.0%.
T AR AERPHEF LI Na K £, w(K+
Na*) i BB 7 i B 7 86.4%~91.7% Z 8] , - 34 /5 1

4 89.05% , 4™l A7 e AR AL AR T A B A — i i
Ca?" Mg %5 B 1, il BB 55 Ik (A 5% 30T filk 15 46 5/
Sk, B AR & A R A Y A K (5
R4, 2005) , K/Na™FH#{E7E 0.21~1.00 Z [1] . b
(AR RIRENE LN G I A T SR TN/ R 2N
W w(Na+K) B 5 7] 3k 15.10%, 5 0 2% B i H il h
77.58%~82.07% , 7 B BLA™ It A Hh i 1 K Na S50 it
Moy, @ T oA

SCEEHNZE T P M X BB A AT O AT
PR 5 BLRUBE 2 T R B RRAE | 5 22 1] B R AR X B
W2, AMEEHEHTHX & 28R/ R
) BLRFAE AT iR A BT B T T 5, B i
AR B A AR A3 BEORT R AR B BT I A
DL KA B2 AR B i i A 3k 8 5 4% 8 1) B S AL A
IRZ AP —E 28 5% . L, i T — 25 th H R
W AE S BRI, DR T R Al i AR 43
HPERHIE , A R0 S DX AR S A, AR SO
PR S0 RS, RIDREAE IS 8] L 25 ) B ) o B
o7 5 BB A BB S R — 2R IR
FE SCR BT PR A IR, B BT A AR L
A& K Na SE08 5T 41 50 FRAF o “ 080T A0 7 0 R 11
R AE R B R A A B R SR Bl ) i R
Y B AR KR A v A T AL 2 A ek
TILAF BT P AR 0 3 2 S T A 1Y) 2
22 EWMEERTHXER

(1) AR5 & e R

W IRAEI 25 &R b, R 5 Y G e DXk o
PRB S Z & B XREY., ZHL, £24K
WA AR sE A, AR (L 2SR A 1 (4 [l 28 2
PRSI oA 0 REE = A ME Ay BBl =2 ™
TFBREA N, — B4 A e B A R 1~5 km AV LN o
FRFARARE G B ST LR R B A IR R T
2 B A Al 7 =X, S OS2 5 B A R
T ARAE T K A, 32 s =tk el I 728 2% 35037 1%
AR R B T B Al A R T BT, e A L
B filiy ZORAL R B IR R SR Z &R0, i
AR falry P R B ST AL, A — AR T () 2 T 55
2021) . HF[A] b, 3 2 B B A 1Y Bl e AF 1% (31.8~
40.4)Ma, 5 W 148 (32.1~37.9) Ma FaAR — 0 (T
BLLAF 20045 1,201 9% , 20105 FISCH 4,
20113 L ]-F, 20105 5K 51, 2015 B 24 5%, 20175 J& ik
2017; B 254 2019 ™% 5 ,2019) .
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R2 WRAREES SRV ASEAERYT KRN EITLLF
Table2 Comparison of characteristics between alkali hydrothermal gold polymetallic deposit with classical porphyry deposit
XF eI H BEA TR BT RO IR
— SRR 1) 320 5 A G AR I i 7= 2 (1 B IR e MRS, RT3 e AR e e A, S By R 3 17 7 3 ) AR XS A Bt B B
A AT LAY B il - il A2 325 1 SYUIE 1 WA 1 R G R I
B AR PR S5 A R R A B R S R A B KL B BT, BOR-RIERIR 45 PR B R 8 w(K,0+
P w(K,0+Na,0)<8% ,w(K,0) > w(Na,0) Na,0)>8%, i St/Y {H
EFYFh Cu-Mo Al Cu-Au® K Au-Ag-Pb Au-Fe fil Au-Cu " R
ARSI BEA RN T, A R R A il A BRI bk 3 BE2A A SR KA T A il
s BRAEATT A7 -2 25 BT DAl A A A RN TR IIRAR BT A2 SR R IR ER A R HA L)
s AL RN B kA R B AR
YRGS AL A A TR U ANIRIR Cu-Mo-Au 5417 G2 0e+ OB # A% LB INCR ks Jetk -4 otk 4 34 0 1e s U2
WA AR ACR B , 2R R EBE A RGBT R Al AR BRIR AR A S B AL fA
6, A d P AE A ZHOT R T REE AR LA AT B R L AR
JLES K.Si-Cu-(Au.Mo)-S .Si-Al-Au-S & 47 K-Si-Al-S ,Si-Fe-S-Cl ,Fe-Au-Cu-Cl #l Ca-Mg-Pb-Zn-Ag & &4
T A, FRE w(NaCl, ) =30%~60% % (400~>600°C) ¥ B Ui 74 LA P (230~460°C) Sy 3, #h J3 43 o 4R 3 X (]
B, M 5 RAKIR G R, B (w(NaCl, )<15%) R T w(NaCl,,)=30.0%~46.0%, Flh AKEL L X 5], w(NaCl, )=
TR FESH 200~400°C , &0 AT P AT PR LA K O L 2.0%~24.0% , & 1" A0 P AL BER TP B B F A Na FI K28 =
KA Na',w(K'+Na®) 1 B 84 56.1%~81.8%, K'/Na™“F)  w(K'+Na") (5 FHE T 5t 86.4%~91.7%, F-34 5 4 89.05%,
{HTE1.1~2.4 Z ] K*/Na“FH#J{H 4 0.2~1.0
i ARSI AL FEITROREI LR OHIAEIE o e g S AR v

JEA BURLEUURE 1 A

VE L BEAT REHIEE Sillitoe, 1991; Kerrich et al., 2000; {738 345, 2007; Y130 K ,2009; Sillitoe, 2010 ; &5 3045, 2014 3531

(2) & BREEA R o )

BB A R TR TS R R, 5 R e
B A A Au.Ag.Cu.Pb.Zn Mo %50 & — i T
] IE A I B A P E RS 25T P AE S
f5 LA B (3R 3) , UhBH L HAT B i T i o VEC PG b

xR3

DX [ 2 HUBR A 24 R IE S, B AR R 4 ™ PR Ak
Y 84S (M —2.4%0~4.5%o (Fli tH A %%, 2014) , AN [al 5
DX T R i i) 7 28 2L AR RA PR A 1 5 5 1 A D A
[ 834S 4 0.32%0~2.73 %o , H23T 55 SR At Ut BH B BBt 5 vh
Bt [l 28 2 R 2k A B I )7 28 A 1) D A (20

HAMXANE S BY KRT SEET TERERITR

Table 3 Statistical table of metal element content of metallogenic porphyry in typical gold polymetallic deposit in

western Yunnan

o w(B)/10~ w(B)/107 )
WX 25K A A A Hdh o A
Au Ag Cu Pb Zn Mo
. 16720 1844 14791 116.65 5926  14.30 )
T L ABEIE I 8155, 2015; Deng et al., 2015; Liu et al., 2015
(20) (20) 13) (18) (13) (13)
7.04 3513 63.94 32083 34.76 5.88
28Ik APEERBES 814 2015; Deng et al., 2015; Liu et al., 2015
(15) (15) (%) (®) (%) (15)
9430 630 41148 2776 9722 10.52
Kb % KB T AL 2016; FI3CT ,2014
(6) (6) ) (2) ©) ©)
» ) 213 2300 2647.11 1584.18 1955.18  64.14 . .
Wk AYE KBS 256345 ,2010; PV, 2017
(36) (36) (%) (%) (%) (5)
L R X 92.5 65.63  37.85  62.20 -
O BRRIER A KB 263145 ,2010
4) 4) 4) 4 4
n . - 1040 38570 82.72  116.00 13.73 N
/NI APIEK B B, 2002
(278)  (278)  (278)  (278)  (278)
FpE TE K AR 0.53 57 15 31 76 0.9 BBHAA 45,1996

TE: O FP R e A
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Hh 5 2022 4F

220105 5KIEL155,2013) o B A RBALY OB R 2
YRS A RBR R R AL — 3, VLR 5 & BB i
TAC AT R U5, A A T [ 7 2 2H i el
W KT AR, v BB L AR A LA R ASTR A
W R R AL R TR, 28 2 L AR e , 20 Pb/2MPb [
T 18.35~18.69 Z [i] ,27Pb/2*Pb 41T 15.51~15.85 2
] ,295Pb/2%Pb 4 T+ 38.42~39.71 2 [a] (24,2011 ; F
1£,2017; X8 LA, 2004) , 5 000 A S R KA H
R 43 2% 20 W kg 4, 20°Pb 2%Ph {4 T 18.07~19.73
Z [H] ,27Pb2%Pb 4 T 15.57~15.73 2 [i] ,2%8Pb/2%Pb 4}
T38.13~39.25 Z ] (Lu et al., 2013; 132 &, 2007) , 4+
PR A R R B A 22 (R TR, 25 A AR AL, 2
B S RN A AR E B IRl 2R A R —Bny, &
TIE & BRBE 7 KA A A B AR AR AR, o B
H 5 AR BV YR R

(3) BB PR A

P A SR AR B AT R, KN AR
BT A o R A S R A AR AR AL, P 3
HA R K NalWhe s o B m i B 6 5 5o (R B
fm PRI, RIS B AN HOS AR Pl B T R
W R ILTE TS, AR b S T ELAT 5 PR
ARG EA PO A AR b il
JGHE Ag.Cu.Mo.Pb.Zn & 5 , RN ik 5
F A SR A 6 (g4 2017; Liu et al., 2018) .
FE— S 55 A S B A, R A BE A L
AN 2 B AR AR A IR 254 A i
PR AT A5 H (E 2RSS 20025 2552, 2014 FRERL>
I1,2015) , i Lot AR 254 150 B B 4 25 R A i e AR
Hh g AT AR , DI A A AR FANCAT L
i Au S ST R B F8 i HAR BT0vE Al LS|k
B AR pH AE AR , S50 Au i T R i R fiE 1%
%, B AuDTHERL . SR, & BB A A b B
ZIFRR R, Z DL AR 1 A I A S5 R R A
TE A RS = KA SR ZN A TR JVKCIR P Ak ity
A R O AR S A AR TR K S 2 i AN
Sy g . R A H T AR A B A PR BE A Cu-Mo-
AuJSH" ZR 5 (Sillitoe, 2010) , X 5 A AL A b 2% 1
FRE/ME 2 TEA RN ERZ T B H 22 9/ e L
Wk XTI AN 2 B R R

3 BSHRIE R A iR i A

PR 5 2 G JRAT PR A I B ST T ik

L)

g
=

BEA B PR AR R4 73417 18 W FE S8 2 PR IR
O3 o A R B R DL B AL R
G MR SF TCE AL, S SRR X RO IR, T REVR T
SEAAE A P SR B e AR o IR R A S A
WL R AE TR IR R R R Ge 1) LARAE, 245
LR R, R A i, B B AR
@l IR R A RS, 77 A i £ L
egefe, AL M I AR fLEA . Ak
ARSAZAL, Y BAFEE A2, i T4 A 3
WP T B R e S, U R A Y
R EBRIRER A, o TRRIREL A B FLBRE (B R
BOR, a0 P WG Sh MR B, 5y de A Se AR T,
AR R R AR O, T BURIRER A K R R
FAL RS AL B AR 741 GE M KA
SGRIREMR R AEMAREE, SRR EIHR,
AL JEITEAR, A P R IR R R R
IR TR B R S B I S 1 4 A
R AR B 9SS AURORE , 25 [ i e A
LA, TR A AR B SRS RS Bl
Z B B A HBE 155 , P 2 8] 22k R RS
TE WS A AL (5 vh A) | RS B A8 15 2
BeokR A FH B A 25 PR N B L AR AR 20 etk
B B PR AL (P 5 R B) |, T T He by B A
IR S e () (B 5 0 ©) s a AR T
BRIRER I, RS [ 2 T8l ) JSSe e e ) A0k
P35 TE 45 Mty OB BT DASR IR AT BT A LRGSR
PR A1 S AR R o, PEBEE B 5 4G i,
FORAREE LA BO45 R AR R SRR pH EAZ L
BEIR 1% G 2 W AR E 1, U G 2 0 R ULTE A
Hy TERE Al BT TR A T LAY R o R R Al (]
5t D) s Bl R RE AT ) A FRREE R AR, PRI A E A
I e BRI (B ety v 7E ROKIR ARSI T
[ Mg Fe 25 19 I A R B A4 4k 2 o il i
pH (O, FF 25 AR Z AL TR T Y STl S5 6 7
TR S LDLTE , 75 LA T T A1 S iAo ki
AR A B DR S R (B S TP E) 5 i
AR B 5, 3% 3 WA T s SRR XA
JEBETE K S5 B G R VBB AE T TR 2 KUAE R
i iz PR T R SRR (K ST E),
AR A i R o A, B PR 4 2 B IR A IR
A — W27 Bl 8 BT LU B
e R IV St I e S SR S 0 SN b e 1)
Aly T 22 R A 2 T I A ) ™ R 5, AR 73 4
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# 5 H Cu-Mof™ 15
Hornstone Cu-Mo orebody

1 & HAu-Fe(Cu)i &
Skarn Au-Fe-(Cu) orebody
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| ARIERSE

Quartz syenite porphyry
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Porphyry Cu-Mo orebody

T B - FR Bk 2P b-Zn- A gl A
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' Clastic rock Carbonate

LI Ik 2 Au-Cu-Moll 14
Fractured vein Au-Cu-Mo orebody

41 - BlFe- Aull 1k
Lateritic Fe-Au orebody

Zn-Ag orebody

WAk AR Sy AR

| Mineralization and

alteration boundary

H@f 1
Fault

WA A a b Au-Fell fL i

Skarn hornstone Au-Fe zone

&l 5

¥4 = hAu-Cu-Mol™ fb 77
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Potassic zone

@

PR Au-Ag-Pb-Znl Ak
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BRI 4 22 B SR AT PR AL il A2 23 (5 Maao et al., 2017 1830)

Fig. 5 Mineralization and alteration zoning model of alkaline hydrothermal gold polymetallic deposits in western Yunnan

AL AR ST S (B S hO~@) , 452D ;N
WM LABAR RS LA, T s8R B RS HHT b, oo
FLLK-Si-Al-S S5 & 5 3@ S A %e-45 = Bk
et , kB ZEBR KR B0 G R - 41 ITCIR 4 B4R B
b, 7CE L) Si-Fe-S-Cl & 5 ML ; B B S Y K
FH BB RUZ R -#ER -4 2k 1k, TT R L Fe-
Au-Cu-Cl & 5 R FHE ; @ Fehhal Ry iR 5 b O3
Ay R E R AR A R A Ak Ak
JLE DA Ca-Mg-Pb-Zn-Ag %5 & 4 WA, (15 —1%

(02, AT A B XY B, ok As w4k TR 4
WG, 76 A — " X LA b JLAh 25 B4 T LA ) B i
2R S D b AR TR BARYE 5 R Kk B REAE AN A
PE AT

4 AR I5E A TE X

4.1 R FEAE
BT — R R ) Bl o BR R A

At

SRR -

B HL T

BB

= st g s ) JZ [ 5 1 e/

L L Y A
L Wi Lo BRI | s ra, paapame | (D HIORGE O T
W A EE S 24%%} 1&ﬁ£éjfm+1&$j]#m 2R W R R R FE 24%%% R o AL B
A | 4L KO-Si0-ALO, S A | | AT TECHI TR SHLE: Ca0-Mg0-S-Ph2n-Ag

Mo-Culft it Gt = LR
4 %%31%1% 4RI AL B R ARG 438 K- ﬁf{@z*&
(516 R M DX BT PRI T 4 2 S R IRAR W I

Fig. 6 The combination exploration methods for alkaline hydrothermal gold polymetallic deposits in western Yunnan
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