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Abstract Porphyry copper deposits, as one of the most important copper deposits in the world, play a vital role in modern economic
and science. Since Schwartz (1947) firstly defined “Porphyry copper deposit”, geologists had paid great attentions on it. Proceedings
on formation mechanism and evolution process of porphyry copper deposits show that formation of copper-rich porphyry magma involved
a series of processes as follows: formation of ore-bearing magma related to subduction of oceanic crust or detachment of continental
lithospheric crust, crystallization and fractionation of magma and enrichment of ore-forming fluids and material in median magma
chamber, crystallization and solidification of ore-rich porphyry magma in shallow crust, interaction between ore-rich porphyry magma

¢

and ambient rocks. Porphyry copper deposits were final products of the “product line”. Finally, some hot topics of origin of porphyry

copper deposits and ore-forming magma were discussed in this contribution.
Key words Porphyry copper deposit; Formation mechanism; Copper-rich magma; Magma evolution
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1 515

BEEE 2 5 BRI IR R SRR s
WAL SZ T A ] EL ot B, i LA R IR A 2
A A KAt B 19 8 7 PR ( Lowell and Guilbert, 1970; Kirkham
et al. , 1972 ; Gustafson and Hunt, 1975; Cooke et al. , 2004 ;
Seedorff et al. , 2005 ; FEHHESE, 2007)  BE2 i1 e fo o 22
B A PR 2 Y, Sy i B R T Y g3 22 = A 4 ( Sillitoe,
2010) o F Schwartz (1947) ¥ WAH ] “ BE5 57 B ( porphyry
copper deposit) ” K& Lowell and Guilbert (1970) X B A 405"
AT RE SCRAR 1 T2 5 N BEE AR B ARFAE T L] L B2k
T S HEBAR R E = IR REVE, IR T —
FRINHEFEE,

ES QN IRy S L iR S Suy SR R p e
FAMAIAE T RIS B s S R AR, R S 0
W5 T A AT FE R AR L 5 O S LA T T I 40
TN BIREFE R , U BE I8 O PR PR R B —
AR AE T

2 BE A HERA R B HEE IR

SN
2.1 MU BERES RO FHHE

JSAT IR Ry DA DR S5 81 48 5 J5 B HR R e (A 3
2004) , MRV R RA A0 Z KBS K ALK B AR
RIS BE S o O™ B R Y L 8 T B o /s, — O T
Tkm? ( P45 8845 2006 ; 1111 37 25,2006 ) .

ANV 385 5 557 55 3 12 E LR B REA 5 R
PRI HIIRAG AR AT — 8 B 22 57 o IRF LA B0 9IS R A0 95 55
W ME A% (Muller and Groves, 1993) 23K 7L A3 (Kay et al. |
1995; Thie’blemont et al. , 1997 ) 5 58 £ & 3% ( Mclnnes and
Cameron, 1994) . By IRERIG Y & 8" BES 0 W 2 55 080HE R, T
Wi G I ERIE ) 25 40 B ey 22 g v B 64 0 0 Ay B s 1 D
25 (Rush and Seegers, 1990 ; Arribas et al. , 1995 ; Kerrich
et al. , 2000) . FBk TR BLR00 50 BE 2 LT
EEERCPE Y R B, DL A O S SRR AR (5 A,
2007) . FSEAEICE S G Z 4040 T 5 KX ( Sillitoe, 1972)
K (AR ST ) B Al e 6 K BH B 758 A1 0 R (& LILE:
Rb K .Cs Ba il Sr %) , & 4240 Li B Pb  As I Sb %% ,
Xt 4B SR C R A Ti Nb Al Ta (iIBEIASE , 20015 P52558%
4, 2004) o BUIBESS AR AR T R GG 5 A A I RRIE, BT
AN R AR FICE (20 x 107° ~ 129 x 10°°) , 54 & /i -
JEE(2.72x107° ~9.91 x107°) , #h 54 R EH @ ( Cline et
al. , 1992) , SUARVEGHRE S IR R BEE 0 8T iy FRARCA 3K
HATT DA A FE 8 1) 4 TR T T &K, 16 7T DL SR iz s
P54 B A
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Bk v A — S KB BE A ST &0 DA HRA v B
RS IR 1K 5 2 1B i O T (34 e, 2004 5 v n % 45,
2007 ; Thie’blemant et al. , 1997; Oyarzun et al. , 2001 ),
Defant et al. (2002 ) 48t RIK 0 G T MEN T bRk .
TRAESE (2003) PR VN R E W BEG K E2 5 C BRI
B MR R BE A MY 2405 0 BRIk TEER X, RE
WL H WA T — 5 Cu-Mo-Au i KA XM IR IE T A 11
HER LR E (Wang et al. , 20035 fEHGHE4E, 2003 ; Hou et
al. , 2004) , ¥RikFEFUA S Cu-Mo-Au 7 R UIAHSCHY JHLA
ERA AR GIER MR ETUE AR, LUK & &
el SR BE A B N 4R AIE ( Oyarzun et al. , 2001 ), AT A BE
FOERAT R B AT BRSO A JE AR Y T Be IR (3 1 ik,
2004)  REGFRE &0 B W45 BAT R IK v 0 2 A (3
P ,2007) o HA SR ICER (HFSE: Nb Ta Ti il P) 5
BURR B FAAHZICH (LILE: Rb K F Ba) 5 SE4FME (152
HI4E,2001) . 5 &0 Rk A A L, KBG AR
9 B8 5 s L B (Nay,0/K,0) < 1.2) fIRBE . &
(78r/%8r) i HE N/ Nd AHFE

B2, KT HRIB A Cu-Mo-Au R ILH I OCFR , B AF
FEARRIRF o BN, 5 T80 6 HS 06 46 5 the - 7 1
RESBEE e 5B ve A A RAFTEA A, Oyarzun
et al. (2001) DA BRI AL F 0 4 thE - - R R U B 4
5 0 T AR e AR RO R A TR A KR K
Richards (2002) A~ [A] & Oyarzun et al. (2001 ) B9W0 5, A %
BA SISV IIZIE S S T A F , B R
=S8 B HC R PR T M7 19 T B A AR o Rabbia er al.
(2002) th A% il Oyarzun et al. (2001) B W0 &, 32 B3 F,
(1) JEFREH B BIBEE SR S HCE I T 42 ~33Ma; (2)
B A BER b 22 1 T 35 ~ 27Ma, %432 35 L 1) 6 460 A1 I 5 14
fiF AT 38 ~35Ma Z i) ; (3) Oyarzun et al. (2001) AN A
FEART e R T R 1] 40 o 5 PR (H AR Hig 3 i s R A
IR E WY B A5 R P AR B g 08 v o B2 AT (5
~6cm/year) 5 H A5 ) REEE (60°) 17 PR B ARF o (8 ~
10cm/year) &= F 27 ~28Ma ZJ5 6 ~TMa, i FI4AER I E
RIREF G ; (4) Adakitic JEAERFE S0 R IAY A KK, A
AL 6 B E 4 KA B b (JL-F- AT T 159K (PR I
(8 ~10cm/year) Wz #FRLR 18 AR T Rl A R I, AR
P T AL, e R A3 Y B Ry 100km 538 (14 9 ] &
IR B 5 X 5 LB H| Late Eocene-Early Oligocene 53¢ A
WERELRER XA, (5) /242 Drummond and Defant
(1990) W42 22 S, 5 1 WE AR B ) 3 A AH ST A 1 22 1L -
Y E KRR Ry adakite 3 IR 3 R (4 K Bl b e
(Hildreth,1981) | IR SE FT IR A2 3 R By e . Rl 1Y, 3
FIG 28 = R B BR FOAFE FERET- G200 o (19 5 1l e e B
SIS b5 B A T DO 3 30 ot - B0 DI 7 706 35 2
A T P2 AR p A A RN 2 R KLU R A
2H 53 M BEA A 2 AT A0 FERS A bR B4 ( Arculus



RRIES . GRS B R A 5 a2

et al. , 1999) . T Oyarzun et al. (2002) N gE— 55 , 25 Fl
A F NG i thE - R R B S 0 I B S L MR
BRIK A B HLER AL 2R R B S K& (> 10% H,0)
5 e R X T P S I ER A R A 0 BB e
SR (7 St/ Se), A, X R E AR H R T T e
HIR.

2.2 MmanERPHERRE

Sillitoe X A BRARS it 35 57 B0 <6 i 7 T 0 11 12 U
BEAT TVEARERDT , A o BEE BT B4 B 2 Jm 3 200k A I o
PETT. TETESTIM M R b i TR BE T, U 42 )8 545 R 4
Oy — B TETE RO R, ok 2 5 Ja PR A ey b e 0 o o
AR JF A5 55 I — R B 1k 52 S ( Sillitoe, 1972) o
TR PR R G 5 B0 T 4 R 0 il A O U O
YRR Ve A I RAT R K o | S R AL AR AR, T
RE N 2R B B A, 7 LA™ W BOR IR TR o b A Ml £
o Cu Al Au (9 ELHOR IR MR B Z B L Sillitoe £i5 Y, i e
FESE TR B IR B AT 7 LR IR S s Fe ™, ik s
TRARBCAIK S 1 i e 76 A T I, Fe® ™ 2 S0 A s v
& Cu Ml Au BIBRALY), ALY M5, Cu Fl Au 2 BOREIL
KHEAGIIFE A I — B A 72 R (Sillitoe, 1997 ) o 1
EHWINIRE, E B OIS O IR T I MORB it it
FEYIBURRL, BREARIET 2T M AR BIE i, A A1 P
AR 4 ) 5 AR GBI T ORI R OT R . AR,
X RRERRE, BEHEHST (2007) I ELHGE IR T & F
FEPI RIS BT R AN RERLHT (Y, TR, Rl T
IR 3 BTy O 0y 5 v R A AR I T R AT 42 S T
(D) WIRE IR BTE o BT A BT 7 i o 2 g
VR B SRR T8 0 5 R AR e EE R AR . TR Y R
WEE T, R AWM IR L R BUA KA IR AR B R 4R, £
F 55 B AR, G 5T R A R 52 5 (2)
R B0 iy R 1 5E 9B B 2 A RS b T A AR T
BT R v 23 B /N S SR A, 1) T M S R R i
EA, BEIRY 2 T o, AR IRBEAR Y & K
BT A DRZE S0 04 e (CANEE BES AT ) |, G e/t B
BRI SR VR 223 o e o T A A A BT T AR M B
Mg {EL I BRIR T R I 5 (3) WA IS IR 5 M o TR . W0 4:
AR T JEU A A 5 e MG e O AR EL AR, AT REJR R IA v
JROHE AR IR 3 T A ) T 22 3R 48 . Mathur et al. (2000) H
Re-Os [f] {32 2 A A7 A M DX BB BE 2 8 4 64 4F % 55 L™
Py ORI, S5 R AT R ) 75 55 Os B0 06 LU (A AR &
(XL OG 2 , B BAT RE/INELET PRELAR Y Os H) R HUAH - X
R BB AT AR AR R Os W18 LLE- S5 B2 1Y
DR Ml () 4 T < A AR IR B B PR Os )8R L
(BRI SR B R A B 2 19 M 52 W B9 A, Mungall
(2002) I\, FESEUURY) S5 AR B FH R ROk s o Bt 2%
ARAFE R SRR B IR T AR T A 1A 5 Al B 4 Al
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WA= B 7 ke 5 ( Mclnnes and Cameron, 1994) . E.
HEAN MITE R C, H, S Fe, S ALAE 45 52 A
iAo JEAE A A R ICH Cu 5 Au B E A K b,
Core et al. (2006 ) T3 E A I Bingham 3 X, [F 7 B 5 4
" Last Chance AT ZBL T & B0 5 BEA 0 1 2P
I, Bazea WS iy B a2 R IR 09 R AE , AR Bingham Al
BEAMT TN T S H AL HERR T #7212 AR S & IR
AR IS B A FR S5 J BT J ) S i S 0

2.3 BAUEERERNAMMEESEREIEA

K H G 35 T 5 55 AR B A Y R B R 294
Mo A Sillitoe (1972) SR SRR BEIRIZ 31 5
A I B BEEAET RGBS R LISk, R R I 5 A 2K
TR AL 5 5 i 1) 2 DY R E I — S At

(1) By AR i 2« RV AR R B2 2 BRI AR ooty
BRI G , R AE WK, 1 hbg e A= 324X, 77 AR K Y g
BRAMERICE S, I AR K295 1000°C . iy FORFfi Bk 1)

o5, B LA R IR B BEAR IS & & 1400°C , B /R 7 18

SCHU_FIE UM T 2 U ok ok Y Al b 0 A
R Z B, MR Mash 47 T8 AR 22 BB 4 400 46 5 97
J¢ (Tatsumi, 1986 ;Peacock, 1993 ;Richards, 2003) , Bi#I4A &
=

(2) M R T BEE 405 19T 1L ( Sillitoe, 1980 ; Uyeda
and Nishiwaki, 1980 ;Richards, 2003) , Sillitoe (1997 )2 5] H
BYEABE XY WBEE A S Fg AR Lk E 3 B ThEa
b H e B LR F 5 ARG TR I, 2R 5T AR TR
BORBUCER 5 FI T AW FE 500 57 AR AN JE R
R SRR LA 5 B ) — 26 T BRI BT 3K B TOURR 1 /N 1
PRI I, A5 58 22 1) A 280 AR B v T B 1 2 A v 5 PR P e
FH55 0 b, A2 2 ER 1 T 06l s 117 5 | A 9 265 2 PR e A 1) A 8
W5 32 ( Masterman et al. , 2005) , Sillitoe (1997) {3235
BYHA T S AR i b 7e B TH AN 22 BB BE A A R G0 1Y
T BUIR (R B 04, TG ZE SR PR 38 T 55 T TR J— L5/ N B B 4
R,

(3) IR B 138 3h 528 TR X IICE S S BEE R0 10 T2 B
A —ERH ZIVE M. Mitchell (1973) B4 H AR
AF e 4 £ B0 B A BT A AR B R 29 0 B —
S RIBEE 5 AR PR TR 5 A% A BE A ) I e
H—ZE A5 % (Kerrich et al. , 2000) , Vos et al. (2007)
TN WAL A 455 B S 7E N Y 2T R 1 DG B4R 11
KR IR BITE 2 J5 W AR Fr W 280 5 | 3t Rl st e 1V | ik
T HEBEAN WS . BRI (2004) DA T8 3 Al Fr 2L 11
EIRRYBGR BT & T AR A AR R, BT BRSO
JBE UL, B o A 3 A Ay — o AR 2H 3 AT
ST, — 7 187 R IS (4 b 75 350 43 i, T 3% 3k e I
WA, I3 — I, WA I ST 4 B A B 2 4o

(4 BEET IR T— RV N A ELLH B, I AT e Xy
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T A B AR B iz Bl i TR 55 g A2 Ak B B ( Sillitoe,
1972) . Mungall (2002 ) TA  1E % {F i e 3 A 1) 98 iR
W47 K . Sillitoe (1997) 5 Kerrich et al. (2000) 1A R HR e
AR b A B AR B S5 A AL 8 A0 5 e AR R BE AT IR IR
I o BRI A R LA P ) 3 SOBIL A 455 - R £ 88
FEAE 2% (Cooke et al. , 2004 ) LB w19 i 80 5l 452 1k I v
AR PR 1Y B R AR 51 & (AR oh 69 455 1E ( Mclnnes and
Cameron, 1994 ;Sillitoe, 1997) .t {ff vy ) & 16 528 B (#4:2%
HE45,2006; Xu et al. , 2009) ,

UEAER , MG TR A (2003 ,2007 ) 54 i (2004 ) JE 75 8¢
T T IV R el 8 3t AR T i B B2 4 0, 42 1 AR 97 - KBl
PR REE S RS, O X AR AE 1T REE AL, 50 IH T H
FE 5 A RIS PR IT-S ER R B B el T8 X B 5
TR0 aa AL M TRk . BT L, 325 4 A B IR 3]
DATE B AR P S50 % 1) S IR, ] T B K i
IAIET T AFME T =53 A HLH T B & a0
H BRI 2RI —E 22 5 .

3 EREAES RN AR DR AT
P

TR BTN T S8 2 A A 9K 5 B B S
AR AR S A A A G

3.1 B REHESER

BEE B AR N & % 4R TR (Cu Au Mo 5§) |
Z WA A1 AH B FROK 7 W ( Hedenquist and Lowenstern,
1994 ; Seedorff et al. , 2005) , &F W WK PER , 5500
W5 ({1 Emmons, 1933 ; Lindgren, 1937; Neumann, 1948
Field, 1966 ; Burnham, 1967; Jensen, 1967 ; Fournier, 1967;
Nielsen, 1968; Rose, 1970; Lowell and Guilbert, 1970) 3T
R A T AR ) B8 R T I 25 B R R R 8 kAR 5 Ak )
A 5 B B BL B — S B ) (238 2H 1A R AR DA S B A
B0 ) 50 5 A TR = B A A B L ok Y 20 i 42 60
SRR SRR R 5 TR AR AT 58 1 T Je S AR B
HRAE ST T N A, — 2B F 58 A B3 (40: Hemley and Jones,
1964 ; White , 1968 ; Sheppardr et al. ,1969 ,1971) 48 Hi 75 B -4
WA -1 AE RGP A UK A, I 42 R K -5 ROK IR &
X i I DAL A IR B R A B (White, 1968 5
Sheppardr et al. ,1969,1971) . 1H KX &K FH B FH A4 )8 0
EHE 5 25 A 0 R AL 19 A R AL R H A 55
(Candela and Holland, 1986) , 3 4, ¥ I8 [l ‘5 2K B B2, Tk
fTRT LIS ERTER FRAG ST B —A 42 )8 BB 40 5 B R IB AT
ML EREE T IR JE 2 I A AEAE X AR . Hendry
et al. (1981) ER MBI T FPE A L, BEAMILE 4
FEBAT PR A A B A i A 5 AR R B 2 1 IE
8 R BEE T W A A S SRR R ) R T
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3% Wi K ( Burnham, 1967 ; Burnham, 1979; Candela, 1989;
Hedenquist and Lowenstern, 1994 ; Lowenstern and Sinclair,
1996 ; Hedenquist et al. , 1998 ; Audétat et al. , 2000; Cloos,
2002 ; Holliday et al. ,2002; Harris et al. , 2003 ; Redmond et
al. ,2004; Candela and Piccoli, 2005 ; Core et al. ,2006) ,
n, Ulrich et al. (1999) A& BLFANH FL 5 K BE SR G0 R £ 5
TR TR IR R K T Au/Cu [ SR Au/Cu [
B F-HE— 20,0 R4 8 B 245 TR 6 3 40 55 i TR 1) 1k
ST, BV W) SR 15 5K

AR B K R AT DU S KT AR DN A RAR S F IR
AL ISR T 5 R AR K B 4R . — B AT
Fe—%UREE, N AR K (Rutherford ,1993) o BEE KA 5
AT IS i IKAE R AN AR S 453 FE R AR R T35 0 ( Candela
and Holland,1986) , Lowenstern( 1994 ) 38 i3 21 4 % 1% 1) J5 =
AT Pine Grove Hi[X 22Ma B9 K 1L BE JK & A1 DEBE i BY
A TKE CO, 1y E i B, B AR i e R ER AR R oh 2

KBRS 6% ~8% .

3.2 B RESHESRNXR

KT BT AR 5 B FUE K B A K 0 2 R A TR AS )
AR, KREWFFE A G (41 Emmons, 1933; Neumann, 1948;
Field, 1966; Burnham, 1967; Lowell and Guilbert, 1970;
Hedenquist and Lowenstern, 1994 ; Guillou-Frottier and Burov,
2003 ; Heinrich et al. , 2004 ) 1A R B0 k& NBEE 538 H 4
BRI, BEA 50 S R B 0T B A IR A T A AR
JE R UG (Xu et al. , 2009) , BEF & 6755 B8 RFAE
PFBEA AR &0 M. TR, 55— &40 2% 3 (40 Henley
and McNabb, 1978 ;Shinohara et al. , 1995 ; Richards,2003 ) 1A
h R AR B N TRFR A 5 o3 S R IF i Sr. RS 1Y, BE
EAUREES . 5 AARUR BEAR I 1Y R — SL B A 4
LN SRS s i A D By N MNP O R i N T Ve S N
R IR — 8" DX I AAR [ S S A3 — B AN [E B ™ i
FH2ESe ENHIE BUF, A OA 5 B0 A0 il 28 B B 1 & ik
R G W R R AR F A — PR
G,

UEAER , FATTHE 2R ) ZR ShOnT 30t X ke A L B 4
BLUAIREE R R o B AT R FEBEA A X e & o 40
WK BEA DAL TR AE R A L UL B TR RS
t BEE K IE A T (B 1a) 07 7 S5 1 LR G R
A RRFHE (& 1), B Ak ) 45 b i KT 600°C (Xu et al.
2012a) , FIRFEBES ST DX AN EE 2 ik & IAS 00 Bk
RS B s B N A -G A R Y SR (F
2)  BRbr S AN KBRS FRBUR, sk b B S EE K
BEE O AR AR Ay BRE 0K S €0 OB 1T BB A BRE A 45 b
AR TIE Y B K S R R AR R A A A BB
FHR A R AT B K S R B R E SRA X BETE
i B A IR B AE
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L3

Albite

B ova

(a) -E ALY B BES (SRAP) Bk AL T ICH fL A H1IAE i & (KG) H, 0105 fif 4 Bk (CV) TR K BEA T8 K AL b A A 2775
(b) -SRI B ALY 5 BT 0 4 5 A (OMA) IR YR 71 T 8R4 BE 2 [

Fig. 1
East Junggar

Photographs of rock core of sulfide-rich albite porphyry intruded in K-feldspar granite in the Hersai porphyry copper deposit,

(a) -sulfide-rich albite porphyry (SRAP) emplaced in barren K-feldspar granite (KG), late calcite vein (CV) occurred in the sulfide-rich albite

porphyry and K-feldspar granite; (b)-porphyritic texture and disseminated distribution of OMAs

SRl XY e « 234 N B3 o X
B2 ARHENE R FI/R SEBE AT DB B v i B
BokL

Fig.2 Copper and hydrous mineral rich porphyritic pockets
in an albite porphyry intrusion in the Hersai porphyry copper
deposit, East Junggar

3.3 BWEREBNEF

TCAE e B I o BIL ) 3 2 K fily P9 38 5 0B ARG A
(Sillitoe 1972 ; Tatsumi, 1986; Peacock, 1993 ; Arculus et al. ,
1999 ; Richards, 2003 ; {234 3t 5%, 2007 ) ; 0 IC IS 85 0814 A %
(Sillitoe, 1972; Muller and Groves, 1993) Y §fi 14 & 3%
(Mclnnes and Cameron, 1994 ) i 232 ik 72 7 3% ( Defant and
Drummon, 1990 ; Kay et al. , 1995; Thie’blemont et al. , 1997;
Oyarzun et al. , 2001 ;ZEE 3, 2004 ) , BEERAR (s | a4 Bl Hh
55T HbsE BT R S IR S0 A 0 #RIE AN R A B
PR B BT 5 (P 5% B8 45,2006 ) o [7] — il X B ] — 71X, 1
B S — B B B A ™ AR AE T L
AR, A W T S N R R X B R TR I (e
2003,2007 ; {343 , 2004 5 Py 53 35 55,2006 ) o Rt JE l— A~
BN RAS &Y RS SR (B AR 2R

K,

W T- i 20 SR 5 3 B, R - R B B A AR T B —
AKARTRNG A ok sc 4%, Hlan, X3 BT AR 4 Alumbrera Cu-
Au-Mo 7" JR (i 42 JB 5 2920 4Mu) ¥ BT 153 45 1 R 2
TE R R BT A0 AR 4 4 JB G 3  AE I BEs 2 T iR B — A
RFRZE /> 100km® (1943 53 (Ulrich et al. , 1999) . %f T Mo
T 2 x 10 IR A 3K, 4 fhad B R 50% 1) Mo i AU
T IR BN 370km’ Y 3K AT il — A~ & 7 W AY 4H B
(Candela and Holland, 1986) . SR, &R/ B0 BEA By H 2R
T AR/ (Kerrich et al. , 2000) , an3& [E 8%+ 2 9K )e
5 G MR KR BEA R ™ 5 A 8 T U /N T Tk
(PRBEAE 200653 137 55 ,2006) o X 77 ZERARFUE R T Y
B MEBUA AR R . S RS AR TR
R E KL T e S A KM Es R RA X, &1l
Fa K aE G ST Y BUE 00 L R AR 0 B B A
(Richards, 2003) , 7% 55 W 52K P I B i 44 7T 76 5
YRR AR R 1 sl TR AR i 2 A & A A4 1925 9K
B PRERR AT W AN WA ST D i A5 AR AR A R K P
AT E SR T A S T

3.4 ERPEBTENEENE
HEPEIRICRNEE S AR TR S S
BN A B TR AE KUK VS B ALY RERR RIS A RERR SR
Wy lE] 1) 43 BORRAE A K o
3.4.1 &R EA AN 5
i 5 B ER AL 45 T R 5 Rk BR R I 1A ) 114 43 e 2R 2Rk
H 75 (Rajamani and Naldrett, 1978) , {04 75 i 2400 Fl A iR
PERERR 5 4 M 2 18] B89 73 BE & BOK T 550 (Lynton et al. ,
1993) o 4l 5 G 5RZUB 43 B dE NS SR B AL W) | ) B AL 4 A
B R R AL PR 0 25 sl VT A 0 A A
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i ) #Ev ( Ewarte et al. , 1973 ;Carroll and Rutherford, 1985) ,
AN 5 4 R - T VA AR A 1) T A ) 40 B AT S 1
SEH IR WO SR SR B O B AL BB R AL A D
V1) [V, B 0 b s 26 A0 1 45 e A 028 0 o 0 AP 3 (
FITEA) 1SS B4h ks 5 BUR R h & 1AL (Jugo et al. ,
1999) , Cygan and Candela (1995 ) #5% % ¥4 75 S A 4 rh ()
VAR vt HAERE S SOk S RER D 3 AN B R, Bk
WX THEAH Cu 5 Au ZEBGICRIAR LB 5 BV A
Cu-Fe-S £ % 11 325 ( Yund and Kullerud, 1966; Barton
and Hanson, 1989) 4% 5L i 7% 4 78 1 B 40 5 3 S0 14 1K ()
4953 BCAE S B80T WL B 50 S AR T B S o il gk o A 0 5
B EHEHE LN Au, Zn 5 Ag(Stimac and Hickmott,1995) ,
Cu-Fe-S-Au RS FTI0 45 R0 WoR FEHEE T vl & 4 1000
x 107°, BE A5 B4 72 600 ~ 700°C B 34 FI 40 A, 1iif 431
FE 200 ~300°C fif iA £ it Al ( Kesler et al. , 2002) . XK,
G A T B BN B RRR B Ml [ 2 . Cu-Fe BRALYI
3.4.2 RHEEBBEZERTPHRAEL T EMNFAZ AR E
AR A 3 45 i 2 #2878 E (Candela and Holland,
1986) ,Mo K /IR (CO, 5 CH, 45) 5L KR A A2
JGZ (Burnham and Ohmoto, 1980) , &3 135745 i vl i 5%
RAKTEEAEITR Mo K GHRALYI WA (Westra and
Keith, 1981) , ‘& % AH 42 5 19 7 B AL #) ( Rajamani and
Naldrett, 1978; Burnham, 1979 ), 22 = £ ( Hendry et al. ,
1981) , Jz & Cl f7Kk 5544 ( Candela and Holland ,1984) ,
SJEICER CRAOR) @ i s s Btk A e b ik (R
K5 1% Ak ¥ Ak A i & ££ ( Candela and Holland, 1984
Williams et al. , 1995; Keith et al. , 1997 ; Pokrovski et al. ,
2005) o A AKP MG EEDEASYNIEE4E 52
# (Hayashi and Ohmoto,1991) , 4 7E & & (350 to >700°C ) 5
AHXT U (fo,an0 to HM ZZ iR ) 1) i K ] LUK S A 1R TE
FiF#% ( Burnham and Ohmoto, 1980; Williams et al. , 1995) ,
Au AT L HS A TE TR o e B2 0 &0 A T4 Y
WA SIEH ., Hemley er al. (1992) 550 25 2R 75 4 J& JC
# Fe, Pb, Zn 5 Cu fERIEW T IS M ERIRE 5 Cl B &
ARG TN I 3 . A SRE HK A CL/H,0 L A 0.03 42 5 5
0. 1, MIHNHBE 9 5 1 %o
3.4.3 &RBERFTRETEEOYARE
Burnham and Ohmoto (1980) 1A & 7= 3% 1 480 3% J3 1% 5 )
ERETEET RSB R FH 5 S b e tE A 8 S
B RS H IR R AR R A A . XTI R A (Lynton ef al. |
1993) 4 (Jugo, 1997) FHS5H 8, R A% 5 ETERIK T
S BCAN B AR B B INTTE A, Candela (1989) 4 1 5 3 1Y
o SR S AR S AR TR Bk AT i 25, b i
BREEEE ST YR B RS AN £ BB 4 1T e
T8 SRR B AR D, Keith er ol (1997) 42 1 &
Hemi A R RETE IR 58 A AL PRI A R 55 2 A S IR B
PR A I (S EAERT) WIHEIA S Sk b i

Acta Petrologica Sinica # %53 2012, 28(2)

SR,

BEASRA T Mo/ Cu LLIH 54K WG S il kiR A
Ko BFEEHTIE B T ABE A 40 R — 2L b J7 . Berzina and
Sotnikov (1977 ) I\ BEA T EBEAHRD T AR 485 1 E )
I, AN, W I B AT R Rk Y B, T AE B 4
WA I (Westra and Keith, 1981) , X J& TR WU £
W T e (I A DA HL i 0 o 3R 2 A8 40 7 M X B 2 7
i B BN E F IYHFE ( Westra and Keith, 1981) . A[RIEE 5
FEFI AT B3 A oK A AR ZS A ], B84 52 i BE A 4
T

4 R0 PEG S ST L

4.1 B BEEEHFHE

B R EBRER S50 ) - T AR R AR . A kL
JEE RS B TRE At PV & - 5 ) B B 2 B Ay 45 4 Ay it
RYRBEARZE R , VWIS A AR (LRI B 2875 r (8] 9K 45
B — R 22U, BRI 15 B 0D RV 2o Bt B, B 4k T
1=, BEAS AT A NS (Xu et al. , 2009) o Bk Ky 5 A L 4544
RIANANEE AL & & R A0 Bl LUBE] 1 ~dem, &
I B AORL A B S S IR R R T o O N B T
A I 20 5T

4.2 HEBREEREMIE

H Emmons (1933) #& I B 25 I8 i 19 “ J 3% ( Cupola ) 15
TIBIK  BEA B2 4 98 |- P48 (Lowell and Guilbert,
1970;Sillitoe, 1972; Whitney, 1975; Cloos, 2001 ) , X #{FR N
“Thilg A1 ( Climax-type ) 42 A {4 ( Shinohara et al. , 1995) af
“FeAREF K (Guillou-Frottier and Burov, 2003) , {H &, “ 41

P 3 PG TR A B v R 2R SR A S A A i
Fig.3 Polarized microscopic images of fractured accumulated
phenocrysts from a feldspar porphyry in the Chanho area,

western Yunnan
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B&” ((Cupola ) #5E BN REAR - St B JE 5 1 A ot 5 26 o 4L L 1)
BEAR 25 ¥ ( Cox et al. , 1979; Hyndman, 1985; Best and
Christiansen, 2001) . BEARIIE LZ DT T WA~ B B i 45 i fE
FH S — O BUE IR AR A 2K 7, e IR BRI T B G218 B0 25 b A
TE ISCHUREL (Y BE & , 57 B B, 040405 it 100 2 TR Bl R 46 T 22
TRER, I A PR v A0 7E AR IR R BT N PR 2 5 B B AR )
it A, Richards (2003) AR BEE I IE A b3 b o3 5+
I BARBGAIK . Ik, Xu et al. (2009 ) 7EFPYTLIESES H Kk
LR B 3 HE ARG AT 306 it (18] 3) 48t B v 36
TERCT A0 B B R )63 B i 45 ff o0 e o IR B ik
AR . BATIN Ny, &2 b o 5 ] R BUs:
JEYIBAEIRAE IR P B AR . RAATUA K AT 75 o )
Kb Sa5 G R T WAL RSB A K ST
(] 4 5H5%) W] o A e @S IR ER K i)
WA W AR TRk A D BEMDE B/ MATUE 040K X
AP 0 oy TSR A2 1 T AL, AT AR /N AR
KU BIARATRR o B BG4 HG0 o T AR 28 iU 5, O
TER N EEAE I T I 244 Fiste . X R mT LUR S A7
MR | [R) AR A W J= AN BT U0 A (40, Hutton et al. , 1990;
Morand, 1992; Neves et al. , 1996; Brown and Solar, 1998 ; Xu
et al. , 2009) AT LIRS B O B3 19 24 (Spence et al.
1987 ; Lister and Kerr, 1991; Nakashima, 1995) ,

5 RALT LHbSErRy a5
b ay it NS R (S

BRI A AR T AR S B AT
FKAHEAE T IR ATE R 5 (57K SRR AT IR G5 Y
AR, FEX—id A AT R A A e B R A A (1) IR
555 R T RREAR , D 285 T 2 - st i O 6 5T, () st
BB AR I I (2) A AR S e g
A (B0 1 B (AR B - bR K & AR AR AR A, TR ™ {4 9~
AR

R F LM RN &0 A KRBT WA Tl a1
IR B HE i B34 57 1 22 R 22 A5 T«

(D) B IR e — B R L2 TR R RO B S A
THIREE . MBEA AR AL T KU X aiib AR 5 R, Hoa (2l
FEXS B —  F2B N Cu,Cu-Mo HI Cu-Au § 1k, EH A& R AL
FREA R XIS B A flm . MBEE R0 TR A
X, iR 0 B AW RA RS A, (EREERY A
Ve, B R AR EU VBRI 2 &R Ak, SR e IR
JrEET B4 4 B AL W A6 IR b il AR B B AR B
R REBT N EZ SR AR (B, 2004)

(2) BEA 5 2 AL B BT AL A7 B O 65 187 FT AT o 5k Bz g
IS F F 0 W A4 5 A WA B AR, WA R ™ 9 i
HIZREE SULTE , B TR T RRAR DTt IR A s 88, — ik
Ui )95 190 A2 B I A B 25 SR W L 2 1991 4 HEAE 2 Pinatubo
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KR R R 1Y S0, , K LS &S F) T B i A 1 I
D b e AR B AL RS G k7 N R 1 NP /NS

(3) WARRIR EIVT B2 K RERRER AR 6K rh 4 B T
VES N 1) R ( Redmond et al. , 2004) . Redmond et al.
(2004 ) 33 %] Bingham B2 8 1 £ 35 ik o 378 4 G, 22 44 1 B
F, N RBRAL Y DUTE TR BE AR T 400°C B

(4) B AR5 5 J 0 0 bR K R AE M BLAVE B L
At As Ko H b AR R AR IR 4 PR #4922 (Sheppardr et al.
1971; Taylor, 1974; Henley and McNabb, 1978), A3 ik
SR K IR BB AR B A A il R, Bl RO ik
(Taylor, 1974)

6 WSS IR SR L

T 5 L 0 B 4 B T R B B
TR TR G HEER T B D R 45 B P i
O, FOE T RI5 9 3 A BB (21 4) o

6.1 BT EREHME

MR AR b 55 25 A BRI AN ) K A 38 8 5 R IR Ay
BT Feis s FAIR XA N B IR A K . WX A ]
RE 2 I ASAH T A 0 2 R RN S5 8T o 3% b DX e R A SR
P B R AF, 20 45 3F (Zhao et al. , 1997; De’verche're et
al. , 2001; Albaric et al. , 2009) [ #1 J& ( Priestley et al.
2008) FIVE A A1) DL A0 JR 351 ( De’verchere et al. , 2001 ) %5 Hh
X, R B R e i B 2 S 3 (Maggi e al. , 2000
Jackson, 2002) . 7K BRI 75 5, 10K 6 SR VAL (A AT 9 1 2R
P AR S IR S 3R R A v HNTTTE U AR . W
AATAR S BLEE AR ELAE I AR, Jm™ it A4 i #5785 1) 4 SR ) o
AEDTVE T A, T R AR IR AR 4k (1B 4a) o BEJS WY BT
L ETHR AL T Hu e R 1 T T 1 A - e s B M B
I B UK LA (B 4a) o XFMGE S SAH THE S
BEERT IR B

6.2 BEFEREHHE

% AT 45 = W13 55K Cjelly sandwich mode) ( Chen
and Molnar, 1983) (547 18l , N Hb5¢ o () 38 0E 2 AR H) Tk
SWHEMER S R, AR R XK 1 LG
ahE S WOE A R PARBE MR I )5 2% 55 ( Gudmundsson,
1990) (&l 4b) . #etia 2 v T #h 52 v [RA 3 55 1Y 25 3K TR e
FIRAR , 23 BB 43 =OM 1 32 400 R0 & A ok i o, AT 7E
I BURIE MR SRR . SRR T ) KT
BIPT 5K o8 B B, A A R R 5 2 (Shames and Pitarresi,
2000) , SAHPRARAE R JIBBE IR 3 N1 L3888 (Fyfe et al. |
1978 ; Etheridge et al., 1984; Brown and Solar, 1998;
Watanabe et al. , 2002) . [RJFEAY , 33 26 SR 1R W] 38 45 21
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Fig.4 Formation model of copper-rich porphyry magma and porphyry copper deposit

FORIRE MR A Ve BT BRIV AS , I B A A
M a B R DIE AT ( 4c) o

HIRPWE TP IRES 50 5 o H R RERRER )
RAMERD IS5 TR S SR Y BT AR AR A K R e AR
JICET AT A S AL P A B BRAE H . 2 L K s
GG R AR T IR DCE AR SR A AR Y
R ERRhGS (RN IE 34T ) kb 2, 45 SR 2 B el P B 5 Ax
EIRIEIIER . HFRAE I W R TIRT A SR B, BT
WS EBIE R, & BEAT W) B A AT s T 1
KA A (K de) o I PL K 2R 7055 K 4 i W ik B BE,
IR R ) TS R A R AR BN I, AR S A
BEA KA o B B I B A IR ([ 4d) .

6.3 EfMEERNERSHERT K

I BIR RS B R UK ) I R S O A R R AR
BT HIFIRABIE B — /NI A 3 5 o I D S v 3 1Y
PRI AR Bl A b AR T I AR S T BRE e IR
245 A RS (0 B O S 55 T P 0 A — 20 1) 5 A o ]
FRARAIR TR . TER IR SIS R, U A AL BT R
AR AR R AT S B A A J I T BT (Xu et al., 2012b)
YERAE I B 3 T R R R I B A 5 2R i,
WA SCE T B E 5 A RIS e, A o
ATESNE RS B A T Xk HG Bl o 2 A TR Pl A FE R et
P A1) o R 7 BRA A P T B4 s, U] 7%
RIS S R B T

RZ SRR TG I A B TR I ST L Rz, 1
BRI TP BAGER A —DERAT o o ]S e SR A R R

B e R R K s A A RO IR S BEA TR
[, — L8 3 ] Ytz B R IE K S Klis . R, 5
A RER A R A O B A s i R ) — A
TS B

7 BRI R SRR

S Z LT, AN AR S SHLH A T
BIRAW T % B A VR 2 REA TR AT ST S R o X 4 ) i
R DR RS = 5 LT T AL 5 R R B 1R T . AT AR
FLLTF LA DT

(1) A AR AL H AT, BT U A A4 4R 3= 2R B
AR AT 45 2R . — A A H 7 b (Y A A 4 2
WA R T DLTELS T 19 (Seedorff et al. , 2005) o SRTMTTRA
R 2 R M S5 A E AR — DR A M T7 o A R Ak
BRI G5 RAG ST T A b NaCl + KCL -2 35 6
10% ,ifii Cu BF-H &4 0. 1% , IR T8 B— 1 J3 i Y 4 4
A —ACWERER P A, SR T AT & B A I - R A 4
WA KRB L P A o DRIk, BR324 1
AT — A E— WS JEAR (]

(2) BB PR e S SRS . RARARUE I b i 1A
Py SR ey SR A B /MA TR R REA P g7 T A Al A O
TEIRIMATR G ™ B 3 I 4, 380 2 S8 T8 U ST 1) JSCR At 1
e LTk e 46 T B v ™ 9 7 3 P AP AIL ] T JE i 3t
EH AT A A B BES H R e AR R
EI-PRATRE WA I BES A 5 g8 A AR A f R
WRABA
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KRS FAABES & R RAE] B IR AL A2

&

(3) RFAIKIUBEA G o FATAEAR HENE 7R T 10 3 [X
KA e GEA IO BA A IS5, ATRE N A AR, X
WRAE TR ME A K 5 B RV R IR — R, T A 5 0 S T
TR SR T BOE CE S B IR o B HARR AiE 55 T2 SR 2
fritE— I

(4) P BEA T R R Cu/Aw/Mo L1 AL 21
eft 4.

(5) A BEA A IR RIS AL A RIRTIEAE R
SRBE S I R P LA SR G O 45 0 o IR A
P A S 2 i A SRR A I AR L7 KT
o b i r AR Tl A 1 2 ST JS A 2

(6) KHAIE X BEAHR A YT 290 . AR B
S PEA T R G BRA ST T, o HE A 1) 3/ 3 5 UE Hh
SMAEMR? 2 SN M 3 0 e A A 4 5 6 2 7 AT S T
(Sillitoe,2010) o SN BE A A B9 ™ I AR LAHT A= AU 22
g PRt AR AR P AR AOE R B AT D 38 2 I R R
e

8 4k

PEA A &5 HBER G B h BRIV R A S FEAE ke 5
A 32U ARG 3 4 ) EL 23 T, A LA DR IR SR 2
AR RBE R B FE™ PR . 7 I b s 7 B R U7 TR R I
SR B WIUR ST AR TR AL B i 3 S BT R
WA RE A, AT MR i T8 s K T R
(LT M Fe PRSI 5 B R A B, B Ak 7 25 2K el
TP UTVESS I I T BEA M0, B BES 2% A
PR B S o BEA AT AT SN R IR X BRI
£ , RIS I — ™ A 1 5 T ) B A DR 2 K (et
) e AT IS . TR B I BT RE S A TR A
OISR A IR T REBRER T W) B0 A B AT AR AR A
T e B AL - A ) B Tk A s A T 7 T 1
TAEAHR M LRSI b, TTE s 73
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