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Abstract

Porphyry Cu=Mo=Au deposits (hereinafter referred to as porphyry copper deposits) are attracting much at-
tention of exploration world because of their immense economic value. This paper systematically summarized
prospecting geological marks with emphasis played on porphyry copper deposits occurring in island arc and conti-
nental margin arc environments and their applications in guiding exploration based on the most advanced re-
search and the latest discovery, especially in abroad, including: (D) Determining the porphyry copper deposit ex-
ploration districts at macro level by tectonic environment analysis. The prospecting of arc environment porphyry
copper deposits must focus in hyperplasia orogenic volcano magma arc environments, such as island arc and con-
tinental margin arc. (2) Prospecting target areas continuously narrowing through structural analysis of districts and
ore fields. Ultracrustal deep faults, which are related to the evolution stress of arc/orogenic belt, control ore belts
spatial distribution. Structural systems of ore field, including fault, fold, volcanic (strata) and magma intrusion
system, control the distribution of ore deposits (orebodies). (3) Determining metallogenic specialization and cha-
racteristics of porphyry orebodies such as chemical composition, mineral constituents,rock structures, then ascer-
taining the prospecting target. (4 Wall rock alteration zoning can be directly used to determine the ore-bearing
porphyries and ore shoots. From deep part to shallow part, also from the core to the periphery, the alteration
types of calcium alkaline porphyry copper deposits are in order of Na-Ca modification (silicatazation), K modifi-
cation (silicification), propylitization (subdivided into high temperature actinolite inner subzone, middle tempera-
ture epidote central subzone and low temperature chlorite outside subzone) ,sericitic alteration and argillization.
Accordingly, the alteration assemblages of alkaline porphyry copper deposit are Ca-K modification, K modifica-
tion, inner propylitization (actinolite-hematite-epidote subzone )., outer propylitization (albite-actinolite subzone )
and further propylitization (chlorite subzone). (5 The lithocaps play an important role in searching for deep por-
phyries and potential center of porphyry bonanza. Lithocaps of calc-alkaline porphyry copper deposit is com-
posed of cellular siliceous nuclear (geode development), outer advanced argillic belt (quartz - alunite zone) and ar-
gillic zone (kaolinite + dickite zone). Alkaline porphyry copper deposit exhibits albitization core in the center and
alkaline lithocaps with albite-sericite band outside. (® Spatial and temporal distribution of veins and breccias
(chimneys) can point to the exploration target (position). Effective indicators of exploration target location and
ore prediction grade are vein type and density of A, B, D and C, M-type veins through detailed mapping of resi-
dual sulfide in quartz. Identifying the 3 types and 7 subtypes of breccias can be used as prospecting and evalua-
tion reference marks. (7)' The zones of mineralized elements, sulfide minerals and mineralization types can all be
directly used in the prospecting work and indicate each other. From the center (deep) of mineralition to the periph-
ery (shallow), porphyry copper deposits exhibit typical metallogenic elements zoning of [Mo-Cu—Cu-Mo(Au)—
Cu-S(Au)]—[Pb-Zn(Au)]—Au-Ag(Mn)—Au(As, Sb), and the sulfide space zoning of bornite—chalcopyrite—
pyrite. The mineralization types of porphyry Cu + Mo + Au, skarn Cu + Au/Au/Zn-Pb-Cu-Ag, Zn-Cu-Pb-Ag £Au
vein, high-sulfur and middle-sulfur type epithermal Au £+ Ag+Cu, which are distributed regularly in the porphyry
copper mineralization system, are the most important geological indexes of exploration and evaluation. (8 Ero-
sion and preservation of orebody are important factos in determining prospecting potential of orefield (orebody).

Key words: geology, island arc and continental margin arc environment, porphyry Cu+Mo=Au deposit, geo-

logical index, application of prospecting

P CutMo=Aul PR (LA T RiFRBE S 400 ) /E R #Ar 1 Re, b4 Ag Pd . Te.Se.Bi.Zn Pb%F & %
A b E R —Fp RIS I T 2Bk R Y 4 J& (Seedorff et al., 2005; Sinclair, 2007; Sillitoe,
75% LA ) Cu, 50% L) |- 59 Mo, 20% LA I Au, K 2010;Cooke et al.,2014), 1 FHZFMEE K, 5
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AT — E o Tk SR B R AR R 4 s ek
— > F B A H AR M52 5 9 (Richards, 2003 ; Hol-
liday etal.,2007) . BIRBES R HAZHEMAA S
M5 22 (H 2 EREE S0 1 B KA 15 045 L 5
BWA KRR AR FRAE DL R AR 30 AF R R R HL
A 2 — 20, R BEA AR A A T A
T6 T BEE A Ho T USRS, U B BRIR 4R
SR 1 2 (19 75 (Hedenquist et al., 1998a; Rich-
ards, 2003 ; Seedorff et al., 2005) . BE 74 7 J& #b
A FE B R A W5 1 500l 2 19— 2507 IR (Seedorff et
al.,2005) , B A7 1Y 500 v A 56 B BEA A
NN RGBT R Z — (Seedorff
et al., 2005; Sillitoe, 2005; 2010; Richards, 2003;
2009; Cooke et al., 2005; 2014 ; Candela et al., 2005;
Sinclair,2007) o H [ % 25 JH TR Bl AR 32 1Ly o
BT AR, 3 0 K Bl 20 2 4 1 R A = (B ATT 52 5
1992; 2003 ; 2008 ; [ fiT 5= , 20135 122 3% 3 55 , 2003 ;
2007;2009;2012; # 7 B4, 2009; Hou et al., 2011;
Chen et al.,2011;Yang et al.,2012) , =E & & & T 5
AT AT BRI

AR, I ANREE A A QR A SCHR L4 Sil-
litoe (2005;2010) . Richards (2003 ;2009) . Seedorff %5
(2005; 2008) . Cooke % (2005; 2014) . Candela &
(2005) il Sinclair (2007) 55 . H [ 2% L A AS[R] 7
T X B 25 4 BF 5 A i AT A bl AR TR A A B 2 R
48 (3 T, 20045 2= 4 4 55, 2006 ; Bk 5w 55
2007; VT30 K, 2009 ; 75 BE & 25 | 2009 ; 5Kk 7 JiE &5,
2011 ; FhAHESE ,2012) , X S ZE R UMK Z 4L T 70
PR b J5T A58 A0F 4 38 A0 R S PR LR . 6T
el iz FH b B Ass XA 20 Hs R 5SS A T R S R AT
X 33X 6 77 T IR LRSS BOA B % (Sillitoe, 2000 ;
2002; Sillitoe, et al., 2006 ; Hedenquist et al., 2000;
Richards, 2003 ; Kelley et al., 2003 ; 2006 ; Holliday et
al., 2007 ; 4 & 1 45 , 2008a ; & 4 2 55, 2011) , AH 4T
LB 55 , i AN A TR R G0, B 0 M S 4
A,

M ZHHADSE R K —FE, B fi o A H A
O 2k A LB ARk 51 a5 0 ) A B B o 7 FH 2 v
GEA™) H BT A5 2 L5 A WAL AR R E RO kB G
fifi R B2 R BB R DG . X SR B A
TR A AR FTGE FH B 6 b S AS X, 7 2 A b o
5SS ORIE Ay R Ty s Z TR R ALl | R A ok
AR AT PR ) A 42 R J5 v (Richards, 2003

Holliday et al.,2007; Sillitoe, 2010) , #52 H) # T 72,
SEIRARAT MG o A SCHEE T AN, U R E AN
] 4 ¥l A BT R R b A I 5 e O R L A
Wy A S A BE s PR oI - Bl 2 OB 5
AT A M T AR AR AL AL 1 PR | X A
A A R BEA A AR (L AR e ) Lk
AR 0 T =R Ak A8 =S DL R A
F AR AR S Z A D5 A FE bR, H A T i A
TAEE X R, HAR TS S A B8 B i b 2,
[F) BsF, Ay lf 45 o Jo IR B BE 25 0 DR 48 A 4 1 5 2%
X

o LA IR, 7 T R i B [ il 43 % 42 Sy 3
11 K i AR s L PR B R BEA TR, Ak g | I
BEA Z & MU PEE BEA T, L™ T LARE
3 25 SR T A A R 1) 2 L A R A58 R LA 3 A%
il A 5 R A A A Al i L B 8 LA R BT A il P B
BRBEA IR, WV 1 BEA AR, A =l e 4
TSRS 2 4 a2 v [ S B R
AU, Ho 0 A DE A R AN 5 0 R Al
TR AR (R 545, 199252008 ; AT 5, 2013 3 45
a4 2003320073 2009;2012; P 55 BE45, 2004 4
W45 2009; Hou et al., 2009a; 2009b; 2011 ;2015;
Yang et al., 2009; Richards, 2009; Haschke et al.,
2010;Hollings, 2011a; 33445, 2017) , A SCAUAE N
X A I T B0 Je o BEAN , AR SCER T F M T bR R Y
B, R TRy AR R T A RN A MRS
SLUBE CutMo+Auf PRI A : BEOAR 7 5587 — 3
HhZRiR

1 R PR 5T o0 A, 2200 B 5 B
EARET A X

BEA R F 2 TIL R h %, 0 T 5 R
M H AR A DG A 5 9K Bl 2 I A 1 AR i L Ll 3R
JRIAEE (Sillitoe, 1972;2010; Richards, 2003 ; Seedorff
et al.,2005; Cooke et al.,2005) , H Aijt: %t 3 K H RIBE
B RO R T e A
VAT S8 T 3k oA 1 AT, A 4 I 9IOR il % A
B, Horb, B AR RS RO IR LABES CutAull™h
TR RS TRAE S, DLVY T 1F B AR B
Wt AR B Z A8 L BEA CutMo B 32, DA
ARV BRI BE S A AR (DR 45, 2000
2002; Sillitoe,2010).
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B0 R, JUHIE BB IR (X /A ) 7E 4510
4 38 PR rh A A 2 AN Y, T RE 5 00 bR B JE
ANTE] b I, A 358 S 180 R R B AN 1 — A G
(Chiaradia, 2013; Hou et al., 2015; 3554155 ,2017) .
Cooke %(2005) 1 Sun %5(2010)58 i T ¥ A F-7ER4 1
i L B RV BE A 0 I S o i LR T
o R R I B S N 2 A oA DG, AR i G AR
PR A FIHAL

2 DX R A AR T A AT, AN WA /N
L IX

DXl FHRUE ) 325 s 2R TG 50 g S g B X6
Uit 2 OCH B, B2 AL 3 46 DXl E
1T () AR Fne™ B OR) REE 35 () i
2.1 XigiE

2 5 9/ LA B W Ak 1 ) A DG e 52 TR
KW R ARG, W2 R G055 8RR D, 6 UK
WA FARE A , 2B A A ) — R A i
B A et (i fR ) 25 8] 73 e 222 n 5 )
R M BA S R8T TR . X 2R
1938 R G0 HG KAE Wy Wr A R G0 R DI/ 1L
HEWT R R G AT LU AT i 30 i T Sl DA S Sl A ik
U T 444 365 15 A1 45 44 3 &R 4t (Sillitoe, 2010 Yin et
al.,2000; Richards, 2001; 2003 ; Richards et al.; 2001 ;
{5 18 B 55, 2003 ;3 2009; 125 184 3 , 2004; Hou et al.,
2009a;2009b; #3145, 2009) .

FEIE A T8 1 B B SRR T |, 32 KRR B
R BT EOR A B RN e, 3 R B AT
T R A T T 54 R e B HAH A 1 o T o
Hby, 30 1T S LT B IE TS &R DA R AR BE IR
W R s T Al o IO W LT B A 7k b 7 2
AR, LS 20 T A IEWNZE R
Bt , 6 H R W 4 W 2R 527 A A A R A 1 H
G T RS AT A ] A S RS e
(FR ) 125 [6] 43 #ii (Corbett et al., 1998 ; Kerrich et al.,
2000;Richards, 2003 ; 41,2004 ) .
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— T W R Y R A TR IR ek =)
Fy1& N (Richards, 2001 ; Richards et al., 2001) . FlIH:
AR R —FF 87 F R ) RUBE A5 0™ 4 3k, 435 b7 22
MITER R R E AR R Kl (H)JZ2 ) M i AR £ DL

FRAZ AR AR R G (RS ,2010) 0 #0A HR
FEWIH & BEA M R G m ik G A A
A A PRE B, T BN T A 1 AR T IR AN AT
DUHA & BT B B AR AT IR (1) .

W 2448 3 A R AT 6 2 BT I IR (fR) B T
MEZENE L, —DHA RGN EAAE Y T — 18
(D) H MBREA 0 F a7 2 a0 IR ()
I S B P BR R 2 A R A (Cooke et al.,
2004 ; Holliday et al., 2007 ; Sillitoe, 2010) , B4~ FR
() ) BEAERCH m 28 km (— A B 3 km) , 1)
B 1] 2 1] 4 B 5~30 km (1 BB 42 H X ( Sillitoe,
2010) o 3L LA IR 25 H] 43 A6 B R (1K) 32
BT I DX IR 18 1 DA SRR A B IE R (BT
HH W L35 A6 T 1580) 18 5K 1 9k 1 DBy SR A ik 4 o o
W R E ) 2 AF  BE T DU 5 A RO T,
AT DA B 5 0K, A R J IR (Sillitoe,
2010)

WAN | B i A8 38 17 2 g sl i A, R — S
R AT 250 D 4 1 X R 1 AR A SR IR
ST 6 B W P MR AR IR R A 4
NE R (Seedorff et al.,2008) .

3 RN, bR S B LA IR
() 29 H AR AR B

31 ST HETEFERRT TEMHE

B A e 2 (8] b IR E DA R P S v
SR TR A Y R R B A R O . R A O BE
HIEARZH AR A AR, AR LR R
AR lHE RN Z IR ZHNE X GCq K, 0
AHT I BEEAE B A, 5 B 28 ™ B B2 Y
AN filnly S L REIE A3 A, Ak I - 0 S TE T B
R PTBEAT FIWE IR A . T 20 1 b T 3 (8] R AR AR 2
W5 % 2 B B 5 1A vk, L2 B A B 25 B 25 43 A
BEREE,

Geit R R, ORI BESHR 4 90% LA L B
A F Cu fl Au B AN H 28 5% # 1 (Sillitoe, 2005) .
BEA R B B LA AT A0, [ B R G
R, WRRM, B RARR A AT A Al
O3 WA A B A B R R G B i R
R 1 W EEIEN b (PSSR PR AE 1984 ; Seedorff
etal.,2005; 5K A7 BESE,2011)

BEA AT BT B A AL A DN T B AL 1< o B
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o PEAIRGH R —, 25 F R Y BEM (G &
35%~55%) o i P PEBE S BE A E RO R
FINAT 00 2 BRRDEE AT BT AT 5 i R 1 X BXE
B B PR R KA R S B SR e ]
AE 7 SRR A7, REASIRRNE K BEA T RE & IR A
A1 VR A5 2k 5 A1 B 1~ (Lang et al., 1995 ; Wilson et
al.,2003; Seedorff et al., 2005) ., ZEUNT K= HA
M f PR ] [ 25 4588 (UST) itk 92 b iia 4518
IR 4 1 % (Cooke et al., 2004; Seedorff et al.,
2005 ; Kirwin, 2005 ) .

By IERSE BREEfi 1 1 Bt , S A A S PR R
O B R KOS B AR A 5 Bl SRR B D
R YE , IAE R N K BEA - K AE R B A £, £ 5
5 B PE &R 51 (3R 1) (Misra, 2000; Singer et al.,
2005) o Rl PR3 CR 45 417 0 i Y BRI5E ) A AH O B
Fa RO B TAE R N A - 3 K-
TRAER A B R A Z ], T LD Aw i A S B
b, TS Mo 4k Ry EBEE R 1 5 KR P15
B 98 A a2 LA KOWRAE 8 T KO85 ek 5
G- R (1S, 2004 5 S TREE L 20095 47 75
45 ,2009)

TCI A I AR PR IR 2 R Rl PR BT, B 4 B
A BEE R SC R REE 22 e KRS R &R A
P EFRY, @ KA AU RS AusERPE(Sil-
litoe, 1997;2000; 2002 ; Miiller et al., 2000; Kerrich et
al., 2000; Holliday et al., 2002 ; Cooke et al.,2005; 15
14 3 % , 2009; Hollings et al., 2011b; Wolfe et al.,
2011).

JSAT B2 R i O 0 - 55 e 4 B, (H Ry
PEA B /Cu-Au i T B kA Y, 1M HE i 50% /Y
BEE A OB A IR T 40 B ik IR 870 2 o
S0 Cu(-Au) R IAHCHES 18 5 A 4
i 0 S AR B A B PR JBE - R BT B, T Mo
(-Cu) Z 5 B W 22 J T S0 A0 e 8 AR 0T I v 2
45 i o3 S 1Y A6 5 A 9 (Blevin, 2004) o T4k,
BRIk Si X B A A A R T A, s
N TR SR v A AR D B R R T AR
(Defant et al., 1990;2002; i B , 2001 ; Xu et al.,
2002 ; {3 P &%, 2003 5 X 217 45, 2004 ; Sun et al.,
2011), (HALAFAE G L, T 40 F AN R IR 2
PR B AR EE R ER B AR 2D 7t (Oyarzun et al. ,
20015 #7535 W14, 2009) .

Kay 25 (1999) A W8 A1) 5 B A A7 1Y

B HA ) La/Yb HofH . Loucks(2012;2014)i i
IOV VE DI A PR B A A 1y i B A
B & A B AR S 3 A % LU RIS, B8 1 ™ B
A R AR & R AK Zr Y .Se Yb, & Sr.V . Eu
i, = Sr/Y HfE(ST/Y HUAE > 35, Hirp 2% Au B4 4
W% Sr/Y HAE > 40( EEL>70) , w(Si0,) > 60%; &
AuBEAHIH Sr/Y FUAE > 35,w(Si0,) 4 58%~68%),
1 V/Sc LA, = St/Zr \Euw/Yb A

32 MTEMENEXNRTREENEYT X (T 4)
&

BEA AT AR B s A e T SRR S
BN AERE T, BT RS S ERBE A 0 HoA ALY
PR e AR A ] = 23 (8] 73l R . X ETE LT
AN T7) 223 Ta] FHAN [A] i B 25 45 2 AT 00 ) o A8 3y A
A HN W BE S 1A DL B Cfe) A2 [l o B He it T
(48 7 P o, SRR AN U B A 4 I AR 5 L 28
B 2 R IE B 2 50T 10 B e (1) e A ) T B
(Sinclair, 2007; Holliday et al., 2007; Sillitoe, 2010;
Cookeet al.,2004;2014),

Lowell 55 (1970) 1 K & 48 el 45 IR R B3 T BE 5 4
7 28 B AR i SRR JE IR 224 it K T
P, 0505 1k B 2 2R 0 P IE BXE 2 2R 0 % B 2 4
Y A 1 1 fi e S L R
32,1 ESEEMERE S RS0

FHAE ) 5 0 P B2 A 4 Dl AR S R R 6 T3
TRFHR (IS ) %) 41 -5 1 R Ak, BEA A rpocs sk Py A1 2
il BT AR AL, o3 A T B AR S LR B S
Al A S ARLTRLCo AR 23 A1 1 75 2 Ak, & mAE 4k
PR S H A AR IR il Y ke A -4
= BERE = BA hAE GRS s Ak , a0 T8 1
R IR ) S 4D TR BIR A i Ak (rh e db ) , A
B Ay A TR 00w e A LR 5% 4 A0 e/ Ak
45 (Holliday et al., 2007; Sillitoe, 2010) (& 1, % 2) .
Horfr ik S A R L B AR T B R AR
b Ve Ak LA B s G e Ak Sk W B B o A% 21 & (Silllitoe,
2010; Cooke et al.,2014) . X Fl L1l A5 21 A5 b 25 43
A AEVF 22 BEA A0 Fpal AL, 409 RS A6 A e
#Hr Cu-Au " (Li et al., 2010) , It} Dalli 5 5 4 7™
(Darabi-Golestan et al., 2013) , PH K 2 A~ 2% & Au BF
L (SRR SR, 2014) B2 e i 4 DX e B 5 4
(M55 ,2015) %% o WU & 26 -0 Wy il A2 21 5 AR R
32 DXl RUE Wi 4 RN B i s o), o S e TR R
T AR 20 A e, W] ] R > 1 ke, ASHL DU e A
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R1 BEERT S BRE SRR FHEE R

Table 1 Petrogeochemical characteristics of mineraliation intrusion of porphyry Cu deposit

Kk R EERR C R BB A HARFERE FHANFRREDD  w(Si0,)/%
U A RS
DA K BE S AT BE R 2 B A B
B3 Cu-AutM TP b B SS K S5 51 e 45-65
' O KRR e "
YR KEEE AR KBS (9 KBES A3 RibE-r b, 5 R 281, Ry .
FEZ3K  Cu-MoAu o o R , . A 60~72
KINKBES 3 KN KRB | F KRR 5 K S5 251
TERIBE e KB A CAERBES KN
BE4HL Mo-Cusay 10 Er AIRCICHES ARZICIIRES CR=KI e e 2 i 65-77

RBEa, DR AAE I B RS IR KB
AR L B il 3R

Cu-AutMo RN ICBES ATHEIN K BES IE KBS

A RBEE  RAE RS KB DB A
Cu-Mo+Au
KBS

Mo-CuzAu  IERBE A 3, U AR IR BE

P bt B , 5 KA R -8 KA R,

AR (DIATF 58~70) 65
DI K A R )

Pl PR, i K S B R 540 208 R A LA

5 (DI T-68~80)  62~70
K AR

RARTE , ARXS 5 KA F 5 KBS/ 25 &

e (DI>84) 68~76
H1, LU F g il (Na,0+ K,0>8% ) W HHE

7 A4 Lang 45 (1995) , Misra(2000) , Fd4 3 (2004) , 135 (200932012) , 14455 5245 (19843 2004) , Seedorff 45 (2005 )., Singer 25 (2005 ) , Wang %5 (2006 ) Fl#7 & W]

4£(2009) B4k,

Aoty A A AT T ST 2 R T i o i i 2T
FIU) 2t 2 e L i A 2 b PR S R S B Low-
ell 4[] .0 IR 4345 43 1F (Holliday et al., 20075 Silli-
toe,2010; Cooke et al.,2014) . {H gt — 48" KM
i — R E R R A

W AR 2 P T AT DA e R AR e AR (4
WO OECT K E 2K P2 423K 10 km (Bowman et
al., 1987; Dilles et al., 1992; Holliday et al.; 2007;
Cooke et al.,2014) . FZe#fbr (B = B84 A -
A7 BB AT - BEAR B - R - ) LR Sb it — 2D
%143 J 3 4~ W45 (Holliday et al., 2007) : N4, &5 T
PR A7 S (BH R AT -2 15 0 -2 P A0 - B R - A K
A1 -BRIRER ) 5 vty , vl 4 A AT (2 A -2
AT - B ERA - AN A - B R AR ) 5 A IR TR 28 A 1
(e lle A0 - B - A - R ) o Horp, BHES
AR 5 e 0 I RN BRI . T
T B AT T A A TR SR B R G
O il e B AR B A 3 Y 45 18] /E ] (Cooke
etal.,2014),

B A A ) 3 B S R L SR A Y
WAL, BISE0 I O ARIOR B & B 672 A Ak i
R . ALl R T RE Bk = BEH AT, i B
W A%

322 GHPEBES RS

A R S e A A AT 5 A i AN AN S v SR

Hi 5" (Holliday et al., 2007 ; Bissig et al.,2014) . B 1k

T U™ 58 G0 Bt B HE AR AR 0 M 3XE A AR ( Sil-
litoe,2002) , H #7074 &4 5 RAMK
etk R AR S DT TN SRR ] kAR 2 A S R
WSS (AT ARG GEEA JTRA
LR A ) REE S Au, £ 4 Cu-Au 5 Au-Cu 4
B s A AR AR S AR A K, ISR BE AN RV A
o EA AT A B R R A S 2 CRT ) 4 S i
AN EAE Cu-Au FR 5 AL KA Cu-Au R 1)
(Bissig et al.,2014) ; & AR 7 2 R ek (Z 5
JOE B TR s Bl i A2 S ™ G R
Z% AR R BB EE R SN QA me v B A,
HOZREA AR ML BE A Cu-Au 51 R/ 1 32 Jk R AR
FePh AR (Lang et al., 1995; Micko et al.,2014) , X L&
AFRT IR AT PRASFAEAE A 1 B 30 A o g
A7(%¢ 3, [ 2) (Lang et al., 1995; Jensen et al., 2000;
Holliday et al.,2002;2007; Wilson et al.,2003; Cooke
etal.,2007) .

Tl B R G AR A TR A O BN 3 5
MR AR AL B RERR SR 1L - B Ak Bl A | AT aE— 20 73 Sk 5 -
BRAR AR YT (PR o BE-BH AR A - R - B KA -
A7 -A7 Be-BEAR ) FN AN (B AT -2 e A - = BE- 44
KA -FRA ARl ) . Horp el s b
TR BB IR S IR AR A RE IK
A A R T AR ORI A B T AR AR X
AN LR A R A A FR T R i (Wilson et
al.,2003 ; Holliday et al.,2007) . #f{kais [l oh, {5
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Fig. 1 Schematic illustration of alteration zoning and overprinting relationships in a calc-alkalic porphyry system (a, after Holliday

et al.,2007) and generalized alternation zoning pattern for a non-telescoped porphyry Cu system (b, after Sillitoe,2010)

1—Composite (multiphase) porphyry stock; 2—Potassic core; 3—Porpylitic; 4—Porpylitic halo (chlorite sub-zone); 5S—Porpylitic halo (epidote

sub-zone); 6—Porpylitic halo (actinolite sub-zone); 7—Chloritic; 8—Chlotite-sericite; 9—Sericitic; 10—Lithocape & associated clay-altered root

zones (argillic,advanced argillic & phyllic-altered & sillicified rocks); 11—Quartz-pyrophyllite; 12—Quartz-alunite; 13—Quartz-kaolinite;

14—Vuggy residual quartz/silicification; 15—Steam-heated rocks; 16—Enargite-rich high-sulfidation mineralization

M5 F A, Tk — 200 2 8 A Al
(PHAS A - IRk -2 5 A T - B A -2 U A - BH
A -SR-S A ) AN (B A - B
HEATEAT B9 A - BH A A - D -l R AR - Bk ) Al
TG B AT (SR Wy - SR Ve A - IR Eh = AR R
W+ 244 f1) (Wilson et al., 2003 ; Holliday et al.,
2007). BCBRIASCALIAE WA KT , BUAR R R
FEBREA R0 1 HB G B B W 2 rh sl LB .
AN AL TR 1% 2R GV TR AR Al AR | T il = ML 78 5 A

REA RS FHA R g ez

5 B T R G ik AR A L R B
™ Z2 B0 A% B LU A5 Ak 1 6 1k VA Ak PR 6 -1 b
MAREE KB W SRR R 48 A R
WEE , EAN KT R LA AR 5 il AR i A X 4R
7 PR SR N W 2 R A B L T AR
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2014) .
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Table 3 Alteration, mineralization and sulfide zonation characteristics of alkaline porphyry copper system

, St A T A AL ‘
8 \ R
(RFREE) BT AL BALmALL
BT o RT . R BA R AR K A S BEED
0 ik ‘r:jﬂ_l SR+ i + qu] m+ P A B AT
) UL R KA (R IRAERIAES B AR B
L - T BT Cu-Au A1) BT S
45 Bt VR R R A A T g cu-Aui i
e R BEFRATR G A  E S
T GOMGERLE) R o ‘ EC R
i K A B (Z R ) 55 BN
PSR AR IR AR (ORI RS ISR A
(L) AR A (KRR X P S
P (AR - A BERARAD (1 WKASRA IR
S —.
FEAL  USAEEAD A DR AT+ ety TSR
+RED T )
B AN KA AN (LB ) AT Au-
. ) - - PRARIRE  WRA R A R R e
(%) AT e Ag=Culi"fk
SRR ) SN () GRELK ) A SR+ R AR A T
SER A B+ B e
Lo e ‘ o - R T
BIEAIE  KABEE  EEORIREE) KA B KA+ KA+ 48 25 B . LA
T e R £ A .
- S A B+ S W TR )
ke BRATEEEE s . | REERE R PR, W AT
- PR BT R AR R R A+ TR R R Aus
" R ) - B - B W CutPb-Zn+Ag i1k,
LR RS A HV. Cadia,Northparks,Lake Cowal; L Aji 3l JL N V. Ladolam ; % 5% Emperor; 3£/ 52 Dinkidi

ARl Wilson %5(2003) , Cooke %(2007) . Holliday % (2007) \Jago %(2014) \Micko %:(2014) \Bissig 45:(2014) 544

AP A P AR AT N el AR A ST R B A DG IR A —
FEAS 3 500 m, 8 il AR A S R L Al LR
(Bissig et al.,2014) . Bl BREA R Gbi AL s =5 (Bl 9y
FeAC S, DL BEAR GE AR T) A%O S AR
(BEARG) + AT — B + SR B Rl
ANEITC 71F LA B A RRIE (Wilson et al.,2003) .
ARSI A RS, S S R G e & & U
HIE B 1 W I AT o PR X ] ™ o A2
AR AE T T FRIZ SR RME 2 R X 55 P B
RGERIGZ,
3.3 A8 (Lithocaps) ¥ ER T 15 E
BEAGT E AT MR FRAEE (< 1 km) H I A
JEJZE U | CARE AR B ) S R AR B K P
ST 1 518 (Sillitoe, 199552010) o 4 B 7E 45 1] L B
() R8RS B AR B2 A SR S R B 4k
A % (Hedenquist et al., 1998a;1998b; Sillitoe, 2010) .
FIRAE T T SR AR, BA oA AR R (5 e
A2 > 20 km?, A (#2355 100 km?, JEFE > 1
km) (Sillitoe, 1995 ; Singer et al., 2008) . %5 5 #£ I\ 55
LR TR IR AR A RS AL B B O A
A A9 $E 917 FH (Sillitoe, 199532010; Chang et al.,
2011;Hedenquist et al.,2013),

5 B M B R BRI B T LG 2 AL AR
ARl & 8 ) B RE BT, AMIUAR IR 43 A1 & e Gl Ak iy
(- WA ) e AT (- i 08 A 3l FF A
) AMERES RGE B A AR (SR A AT ) ,
TRFR R ) T W7 875 D) P 8 40 A1 25 A1 - Ji Ay e
KA LR AN R4 (B 1, 5R2) o Hidr, i B
TR G A0 7 24 30 8 5 1] B & B e 2R e AP TR A
W Au-Cu B 1k (Hedenquist et al.,2000) , — & &
T, B G AL A A TR R B S A
b I3 K 24 500~1000 m(Sillitoe, 2010) , F§ 2Z [] #
LRV A -2 = B 28 = BE AL I AR Y (BB 4E B
) 53 o AELFR TR g B T Rk, i R 1
W S HAH O ) e i B A B AN R R B ) 2 i A
Mgt a My bz b (B 1), A B & R EE AT 38 1000
m, JE R IR A 1 AR - B 7 L &2 5 7 K (Heden-
quist et al., 1998b; Holliday et al.,2007; Chang et al.,
2011;Cooke et al.,2014) . FEBEA WA P XN, 2
A B AT B A A A — AR
F AR, A A i R rh R AR ST

BB A RSB DA S RS 2 K
B 1Y PO BT AR B A0 T REE BN A e
Wt CBR A - - k™) A8 B -
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Fig. 2 Systematic alteration zonation ideal model of alkaline porphyry copper system (after Holliday et al.,2007)

28 2 BEAT IO B PR 25 0 (RN A -0 K A -2 5 B TR
H-wmS - A A), — A EF Y (Holliday et al.,
2007) . BHCPEBER RGeS A 0 AR RN R
B AR AR AR Aw Ak, T 7T B (PR ARE 7R v AR
IR S8 R, B2 R0 T 4 I 1l 28 5 N (Rich-

ards, 1990) .
34 BkEFnfaiEs () HE2MERET 18R
3.4.1 AW fidA

B MR B AR AR S S BT A R 1Y 45
(AI KR (R)RE o DRI 25 5 F 50 A
AR T AT I 23 i Al A R () A X 3 A T
ERAHEIRTE L. IKIEEM HE Ah
B A B A T 40 1R 2 DX ) A DX 8 T A
S A T g A48 B 2 — (Gustafson et al., 1975;
Muntean et al., 2001 ; Proffett, 2003 ; Seedorff et al.,
2005)

Gustafson 5 (1975)E %] | EI Salvador 3 75 4 4™
H kAR S 43 R A B D = AR A B KO LA
A K 52 42 [ 45 (4 & W1 4%, 2008b; Yang et al.,
2014) , A JKBRARAS KIS, 195 BE AT T , A EBAS XS ¢ s B
kAR 2L U ST L BB o0 48 A 2k D ik

FE R BRI AL R, E D R, R R 4 =
15 (& P55 ,2008b) . Dillies 4 (1992) % L T C
Jik ; Gustafson %5 (1995) % ¥t T .31 19 22 = K1 )k (EB
i) ; Arancibia %5 (1996) W] 3N T M ik, 22 HLBEA
HA 4 22 40 1 40 (D) Ik AR SRR E L 2 4, kAR B ) O 151 3
Fi7m

KA R B O R B V) . ARk AR B TE
AR AR o o, MUK OR B 7E R Ca-Na fk
Az EB ik VA Bk (B ik & & 7E#fb i AR 47, 2t e
A - KGE B R B A Th e ik AR A T D bk )
FERE UL =B ARH , —BIE T35 A 5K
TH AL I B Be (17 25 W1 45, 2008b) o AR 43 9 1k
ol g le by & B A BB kA, =2 0 B ]2 &
TE R A A AR 3 L 2 R A RS A7 (Sillitoe,
2010) . BGAM, k&R & E % 525 A Ll A L AR
b, — M AE B0 HAL KT, WA T R ek
TR0 I 320 ol /D LRI %, a0 A Y R FE B S B2 T
FBAN A AE A E5 K sk AR AR T 2 L i D Y fik U ] i e
BBE A AR ol K P B B T 1 km (Sillitoe,
2010)

Wk 5o R W HA X RE . K2 H0E
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Fig. 3 Diagram of fine vein types and sequences of typical calcium alkaline porphyry Cu-Au deposit(a)and
porphyry Cu-Au deposit(b) (after Sillitoe,2010)

A F Cu-Mo i B Ik .D WK T , M M KA A ik LA
EHRA CKA LT o HXFIE , BEAHH 58 Cu-
Aull M ik ERERRET R A KR L 100 B K D kAR &
H, L HRES Mo & AuBE A48 B ik /b W a8 A
W BEA A LU B A7 R EUZ BOR K BB A8 A S ik
A FETE (Sillitoe, 2010) o 5 58 M 5 75 A &) Cu-Au
W40 () kA0 5 AR AN B R -
BEE R AR IR BEA RENKIE A T2
o QIFEBESS A0 v 400 R AR 9 45 R A e ik
(Muntean et al.,2001); 5 & B A & - 20 (BLE4)
Jik =547 85 bk (Ulrich et al., 2001) , 5305 6 il 0, 2244
A1k (P ik ) (Harris et al., 2003) , I [ B &5 &7 it 4
1k (E ik ) (Masterman et al., 2005) , - I 1< 38 19 44
o-Lg o M B2 BB R A -2 A - B AR Bk
(EDM/T4 Jjk ) (Rusk et al.,2008) 25, X %t i {3 4

R AE Ko Ho 3 YT 2 [ Seedorff 45 (2005) F11 Sillitoe

(2010) 43Rk .
342 kA

BEA A RAEMR G LT W0 BT
WA, R —Fh AR IR IO BE 5 -1 B I Cu-Au i {2
RICBRPEHE A, 1991) 5 3B 70 AR A B4k, HR TS
BB AR PRk (Cooke et al., 2004 ; Seedorff et
al.,2005) .

F H L A R BRI AL R0 4R, BEA B0 R 58
T B O A S A A AR T A T A 40 R 3 R
(LG AR KL A BRE TR & A Bk ) 7 Fp
TR (FKS) . PR ABRE A SRS AR L 5 5
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BEA RGN KRB Y], LA 5 3R A 0k
T BRI AR S GRS 1K) O
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Fig. 4 Diagram of the distribution between hydrothermal breccias and porphyry rock in porphyry copper system

a. Porphyry copper system(modified after Cooke et al.,2004; Sillitoe,2010) ; b. Magmatic hydrothermal breccia body (after Sillitoe,2010)
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Fig. 5 Mineralized zonation model of porphyry Cu system (after Sillitoe,2010)
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