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Abstract It has been revealed that most world-class porphyry copper and epitheimal gold deposits of Cenozoic age around Pacific
Rim, such as those occurred in the Central Andes and the Philippines, are spatially and temporally associated with contemporaneous
adakitic magmatism. Adakite and its clan (such as high magnesian andesites (¥MA) , magnesian andesite (MA), Niobium-enriched
basalis (NEB), and high Niobium basalts, etc. ) are the hos' rocks of most porphivry copper deposits, and the source rocks of many
epithermal Au systems. Based on the presedt ievel of urderstanding. the gzncie relationship between them may stem from the inherent
natures of adakitic magmss with sufficient fluids, high oxygen fugacity and mafic source region, which are preferred for Cu, Au and
other deeply-sourced metals to be extracied and enriched, and finally economically mineralized. However, the reason ( s) and
mechanism responsible for this 1clationship are poorly understood in general. It is suggested that the close link of adakites with porphyry
copper and epithermal gold deposits be a potential metallogenetic specialization of magmatism that necessitate in-deep assessment and
relevant comparative studies among ore-bearing adakites, barren adakites and normal calc-alkaline rocks, to uncover the intrinsic and
concealed story.

Key words Adakites, Porphyry copper, Epithermal gold, Metallogenetic specialization of magma, Comparative study
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MR REH BAA 2 EENELENL, WEXMF
FREE KRBT KAA TLHEENNRME,
HERELBRAFBERRPCRATFERERE
EEMXAANT, MARZEHARBSFSRER AR
AR Cu-Au-Mo-Ag F REH U X SR E A RAHY
MR ZSICAE R R, EF LHXBIR, Bal EER PAEFENR
BAFRAREN ZRERNFRFEBX, K XLURK
FHZBATHX TR K P HERER S KA RPN
BANEA BIRFEREMWX, 0 H 4S5 HEMES 5
i A i BED BF HALSHXKUETEN
MXAE . LA EXSIRIK T A A BT LA BT 5
LT RS R ZHS BB w34 77 75 B He s (] B 0 BK
o Hob, HERB— LB F ER Cu Au Mo § 1L F5 R KT
JRE R B X R T B SR 0T o A T R LR
EARGET H R FHEFIE Edanet B KB H A HT
(Morozumi, 2003) % , HiE {ERAEN BT SRA TR E
KEX. HINLIERBRE RERE S CuAu§ L2 E
FEREIN = MREXR, TR 24 E RN A
HEAMTREAREARRN —MELRT CREXR.
FIXHERNAER LA RIRIR S E R R, LA
AIERIBITT 3R S R

2 BRI (adakite) SHIRIKTE ISR

( adakite clan)

2.1 BRiERAE

BREREZ—ARBRETHEPHL PR —NG-
55 % & ( Adak Island) ( Kay, 1978, Defant and Drummond,
1990; Drummond and Defant, 1990) ,3 A B EZ S K —FEH
AR FFHEN SRR T R/-Z IR KBS, 5
RNEXBBEERMEE, RERERERE (A0
>15%) E#(3.5 % <Na,0<7.5 %, K,0/Na,0 ~0.42) .,
P28 (Sr > 400pg/g, I 35 2000pg/8) R E ST HER LUK
(Yb <1.9 pg/g FHZ(Y <18 ue/e) K G HIF A B
HHERETE SRR (W Cr ~30 ~50pg/g, Ni~20~
40pe/g F & (Defant and Drummond, 1990; Drummond and
Defant, 1990); A LAK U BARNANBRZESRE G
( Defant and Drummond, 1990; Martin, 1999), IF &iX 4%
PR ER AL AFAE R H T B- B MRIRE , A AMTAIRE)
ERNERSRINIERN SRMESE Kb R s
HER) R, TRk B T AR S A BN ERER
(Kay, 1978, Defant and Drummond, 1990; Drummond and
Defant, 1990; Defant et al. , 1991), {B &, W B AR H ZE K
ZHTEBR £ 1A MR 57 % B ) 3 38 6 L (Peacock et al.
1994) i RAEKFERM( <15Ma) RETLHBE 70 ~
90km FBRAERT , A AT RE R A FR M B =R R A LA K L
MRREHS NS AR TARNEN/ZRESE (Kay,1978;
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Martin, 1987, 1999; Futa and Stern, 1988; Defant and
Drummond, 1990; Defant et al. 1991; Atherton and Petford,
1993; Kay et al. , 1993; Peacock et al. , 1994 ; Morris et al. ,
1995; Sajona, 1995; Bourgois et al. , 1996; Maury et al. ,
1996; Stem and Kilian, 1996) ,

SR, 7E B RTE RBLAI SR T30 RT3 30 X 337 £ R
KFLA T, WA BT # (Kay, 1987; Myers and Frost,
1994) | J& JK £ /R ( Monzier et al. , 1997; Samaniego, 1997;
Beate et al. , 2001 ; Chiaradia et al. , 2003) . B2 & DI BT 5
2 ( Defant et al., 1991, 1992) . 8 74 B ( Cameron and
Cameron, 1985; Gonzalez-Partida et al., 2003 ). Cascade
(Defant and Drummond, 1993) .S &K (Kay et al: , 1987,
1991, 1999, 2002; Kurtz et al. , 1997; Bissig et al. , 2000,
2003 ; Bourdon et al. 2002a, 2002b; Reich et al. , 2003) %5
7R85 3% ( Martin, 1987; Futa and Stern, 1988; Kay et al.,
1993 ; Bourgois et al. , 1996; Stern and Kilian, 1996) , f# £
(Sasso and Clark, 1998 ) . 3 2 fi ¢ & ( Kepezhinskas, 1989 ;
Hongthaas et al. , 1995; Kepezhinskas et al. , 1995; 1996;
Yogodzinski et al. , 1995, 1998, 27501) , H 4% ( Morris, 1995;
Shinjo, 1999) \FE£47Z (Defaut et al. , 1988, 1991; Bellon and
Rangir, 1991 Maury et ol. , 1992, Sajona and Maury, 1998;
1996 Sejons et al. ,1993, 1994,1996, 1997, 2000a, 2000b;
Benard ef al. , 1996; Benard et al. , 1996; Bellon and Yumul,
2000, 2001 ; Yumul et al. 2002, 2003) ,88 7 486 FRE L
RTER( < 15Ma) IWEH R KA DS (I F 5 5
Austral Andes #J Cook % i} Cerra Pampa., 3 & St. Helens Iy,
BEDEl Valle) , BEHKEEELEL) K (10 ~50 Ma) ¥
B2 b (Peacock et al., 1994; Martin, 1999; Castillo et
al. , 1999; Beate et al. , 2001) ,iX BARMEF FAMBEF MK
B CORE R WIT 163 A2 0 W5 3R, AR T o ) o LA AR
MTFHEEHMBEBEXALLEHARHRERS,
Guischer et al. , (1999) R T “ R4 K- 2% 14 5 b 8 fm 4 4%
B AR, AR E(>50Ma) BAW TR BT
B AFER, AT7EKZY 80 km B BE A HLIR 4K L ) 3tb 08 P 5 K
R BT R ELER . Beate et al. (2001) HiARZ
BRI T R R T /A2 /R B EB P B it - | 3 ) Qiumsakacocha
KILBIRE TR AR MR A, Kay BB B8 37
BELNEHBX-PEBEHMFERERENNEARR,
IR B w08 I P R R FE 7 B A i ) B, i
iRt mERERR G ERETHR) Bomm” K1,
KBRERN WX K5 A BN EHE (Kay et al., 1987; 1991,
1999; Kay and Gordillo, 1994; Kay and Abbruzzi, 1996; Kay
and Mpodozis 1999, 2001, 2002) , X+ F3EEEm¥ HILE 56T
HEBESXILHXMOARAAHBEREMRETERHA,
Yogodzinski REFBIIMEE A X XK KWHEH R RILH
b, 31 PR RAR R Z AR " B ( Yogodzinski et al. , 1995,
2001; Yogodzinski and Kelemenn, 1998)
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BT, RER—MREmE B, TEX R
TIABRERE BN S (KBS B EETHE) B
RARXES (1.2 ~4 GPa) AE AR XE MRS 1% H
o H RE AR NEBTRERMBERFERER
MPLE L BRI KRN TR AEREG, MA
HER—FEEMAR, RERENEXENARRER
BRAMBRAERFENEELAEHER, FERERERL
BUHTHER, XERMERENESTHREM, HE
REEAE/EEPRBIMKAN—ERANGRES
B ARTFAERKREHT SAEBRKNLA(NSAREMA
NE JRRLUE A1) BB ERLR RARIET A
FA BRIk F 45 1E (Rapp et al., 1991; Peacock et al.,
1994 ; Sen and Dunn, 1994, 1995; Rapp et al. , 1991, 1999,
2003 ; Prouteau et al. , 1999,2001; Rapp and Watson, 1995;
Rapp 1997). bR, EARRIMMEF R IRE ¥ H
b BRHBRABIHTTERTEAS, BRERX R
(AR ES) ML, 385315 Bh B0 0 1 B 43 2% B (1 A L
GLREMUH,

Xt FRIRFEAKIR:

(1) REBEFHRAHHRECL 2 ~4GPa) Fih S
(RN 25 ~35% ) R E R, E UM IR KL R R B 41
HE PRI EE ERLIRESH. SR ARTU RN
HREHPRESE, XERFARRTREWAEME
WL FFIE 3L (Sen and Dunn, 1994, 1995; Rapp et al.,
1991, 1999) , K&, BRSNS E, 2B LN ERE5H
BAHAHAX AR HEAMFRETEARTSKERK
ARREABEAEX ERIAY WRESHNEBENE
BTABEHREA X, MEXLEETRARRNLER
TR Mg Ni . Cr %) S8, BRERVBRERTAHE
(pristine adakitic melts) (Rapp et al. ,1999) b F+i} 5 3b b B0
B A B EE A4S R (Kay, 1978 ;5 Defant and Drummond,
1990; Drummed and Defant, 1990; Martin, 1999), Rapp et
al. (1999)iE#IMMKERE (3. 8GPa) L1y, tHIRH S #UEK
TR TR RS RS A A AR N, 7T LA B R R
£BRIK LT A I (evolved adakitic melis) FHATEN S E
(M"B K, IEETKSELTH)  BERAHETENSTRE
FHfE N R B AL

(2) SRl B R T 5% B P i AR A A A B AR
IRTEAE K, FHh BR AL 2 4 SN 5 AE B I B0 56 AR S K
(pristine adakitic melt) 2 Stk 98 ESLIRABATE HEiE .

(3) IRERBA B ASE RN B ESREENE
RESCRAS EL IR ES AR B MASH 8 R HIRE
BoBRALAZP EHMRMIRIKXTTE K (Kay e al. , 1987,
1991, 1999, 2002; Petford and Atherton, 1996; Petford et al. ,
1996 ; Petford and Gallagher, 2001 ), 3R, iX Fh25 3 6 #h 2R
2 5RNRABRESRAHERRNEL, BRHSRRRE
FANERMBRLERS. FLLE, BRI RERBX TR

BIRFTAE R A IRIB T A BURIE LA A (adakite-like)
B, BARSRHER L E AR E R A — B, B AR FM R E—
WER XHERRTEAERIRBTRTE, LERE
Sr-Nd-Pb R AR b, XBERFENTEFHETEHE
FHA HSBRREELURRX FHHAR,

B, BTN, RIETE BRI E R SR IE X W
WAFE, B RAMEFRE 12 HE RARFBRIBME
FOARHH, MAAERBES LR, —ERREN K,
J& F WADL L1E RILE LB —F5Y,

2.2 RIKTEFHK(adakite clan)

WA BMERE BN HRIX L EBE, £ LA ZH
R PEFRBRE, TR 08 S R A Rt
BHYFRZHRSHEER, XHHELERARMISKEBRRE
R8RS (4 MgO Mg’ .Cr Ni Co & B E) A A RAT
SRR RAER , UGS T F 8 XA @i s
BIRLSY (RS SFRR TR A R A RIE B R
Bbed, MR_ETREERR  BARBERRAN L~
BRARAENRAUNEEFE. SHAEMZ LA E S
ARl ER RSN aRER AKRIBERELE
{Magnesion Andevite, MA) BY R % (1A (High Magnesian
Andesite, HMA) , 4l H ARET W BB 77 BE R 11 o R JE B 07 i
LI AREFIEEA (Shinjo, 1999) . HbFR, I RX
FREE R B B A R AL TR A I B, AR R BN S5 IR AE 0
HER DR R EPIE R AFE, B RTRBENE
48 (Crawford et al. , 1987 ,Klein et al. , 1997) , INE X R A
( Niobium-enriched basalt, NEB) , Sajona et al. (1998) ¥i&
RREBATFRERESSWEXBHE LA ZRWE
B HERR, R IRIATEE KK (“the adakite clan” ),

(1) BEELE LA (HMA) : Yogodzinski et al. (1995) o[ BY
B3R 55 B o B e -R ST HE S 910K L) 2 o 4 ) o TR e 28 A
HMA, BB AR BB R ER LS (Adak-type HMA) fI
B BRI B2 1L A (Piip-type HMA) , SRXTERI BB L LA
EHRNERNEREARR XM ARG S0 R
R La/Yb tLE R R K F Y S 3 &, {8 HFSE F 546 44K,
3 Sr-Nd Rz 41 B 5 MORB H{Ml, X %63t BR AL RFAE 5
BEFE T A, E3 Mg' MgO . Cr Ni M E BB L
¥ Wi 3% 3% 75 2 ( Defant and Drummond, 1990) B #9 £,
Yogodzinski et al. (1995) \Ny REERRER ARV
BUR #5032 2 3t 08 B0 4 0 FU Y 1R 4 55 MLV AT AR
BEIBRATLE K (Kay, 1978 ; Kelemen et al. , 1993; Sen and
Dunn,1994 ; Kelemen, 1995) R4l gE A TR AW
IEEHFTEADF S ER + AT A MG 5 (Polat and
Kerrich, 2001) , & ARRBELIAMEL, FEUHEL
WASHREMEROMBEGRR, SALRAERN Mg',
MgO.Cr.Ni,Co & &, K 1 LILE 1% B 8K, RHELa/Yb
HAH Sr A9 B HIRA L RMRAE &, AR 48X SE AR 4E , 3 W05 b



208

HMA EA T RE R TR A B AR e B & H 8o
1B =4 (Polat and Kerrich, 2001) , F % HMA ifn] B
ZHBHBLNBRRLEIRABERSEXFSULRENER
4 7% (Yogodzinski and Kelemen, 1998), B2 % FXW
FRERA HMA R AN XM EEREBRRARNAEHE
2 % (Kelemenn, 1995; Rapp et al., 1999; Polat and
Kerrich, 2001),

(2)BHRLXRA(NEB): —f4 Nb FHRKT 20ug/s #
ZTRAKBE N ZRE . SEN T 6 ~20 HHFE N XA
(Polat and Kerrich,2001) , i BLAH (6 ~20pe/g) th B T HIWK
KA Nb F & ( ~2pg/g) (Sajona et al. , 1996; Taylor and
Nesbitt, 1998) , NEB 5 E-MORB BB X R AWK F, ETF
HRER+BESE. 8 Nb. Ti REXMREN Y, BEH
R0 Nb/Ta Zr/Hf WA MK Ze/Sm L, NEB 558
RWERAML, ERABREHMN TIO, & (1%) {1 LREE/
HFSE H. {4 (La/Nb__, =0.7 ~2.0) (Polat and Kerrich,
2001) , NEB fRAHZ TR A bl sl RN B A 4 HE 1L 9 I )
2 BRUEEHHMR N BE, HEZHIAEN BERXS
BIKILE (La/Nb,,, > >0.7~2.0) (MBER Nb BH
B IRF%T B (Sajona et al. , 1996) , NEB ] 53Rk 584 il
et BE R — kiR p.O, MEED HHARMA
Cascade T 3| 49384 ( Defant et al. , 1991, 1592) B #FH &R
REEEWES B, NIERE Zamboanga ¥ 11 (Sajona =
al. , 1996; Maury, 199%), Hit,/BI% NEB SHEREXTANE
)3t 4= % & (Defant <t al., 1991; Defant and Drummond,
1993 ; Maury et al. , 1996) B HUBRACSEAFAE , HEM AT RE 2L
AR OO ER SRR A 7= 40, T SX R 7= 4 NEB f) b 68 U8 5
3 T AR A R 3 (Sajona et al. , 1993, 1996;
Kepezhinskas et al. , 1995, 1996)

B, RIE A FRR A (KRiL5E HMA 1 NEB) Z ]
MBEBR TR . BERANBROERBERNR
Bk HMA 232 B0k 08 97 BIR §e i8R b #84K , T NEB [
RER A AR08 R4 AR A ™Y (Polat and
Kerrich, 2001) , &{TiAR, % FHE SHRABEEXNER
(AEREE S HMA MA NEB %) . 8l iV BRE (b
05 BT ) B B 0 9 L 20 M BR A 2 EDT, X R B R AR B AR A
MR XU B (KR ) B S (RA) MR AI T
P2 eb SR A B TR O P 28 , — 3 R R AR A ELAE R T S
BE AR, IMERRUMBRERE, A —E
R R MR FEE (AT RS RERE); K
P %) HMA o 5] Bl RO 8 P A 32 AR b8 £ B 4318 b 7 0
(¥RX 5 NEB #{) ; NEB iy T HAREEYE R S A MBI A R
RAETRITEEE, LR THRE ZAEZARN
B, XIXNSEXHMEREMNEX (REZRKHE)H—
ERZE, AT, PR A K (B3R IA LA, Rapp et al.
1999) B RBHOIR L AR A ISR (RIETTE) B B ¥
TRY AR B i (85X T B HMA) (B8 IR A2 1R s 08 A 4 1
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(B % HMA NEB) A R IE% SSRH AR (S M TR
#IAB) ZH, bREH — 3 EAE NS AFE, X
BXRMARNBETHEBRAESABENORIERES,

3 BkramEX TN SRR R
Bk R EIR

3.1 BRERENRERERHEERLNER
PSR RA R AR RITE, HETHBRHRRT
HEX - I ERREFRLEROHXEH(RETBEX
RH8) o FEERAMTARD], AR F SRR B AR 18 (v
LIRRE— S SHBEHTXHXRARN HERARER
AXBRIBMEN(ER. RBERESHERL . XHEE
HRES) PREXLANEAL. FINBERILRESN
th @it Cordillera Blanca 7 3 ( Cobbing et al. ,1981; Atherton
& Sanderson, 1985, 1987; Petford & Atherton, 1992, 1996;
Petford and Gallagher, 2001 ) ; h1 % A # Coastal Range A%
( Atherton & Sanderson,1985; Hess,1989) .3 & #) Idaho A%
(Norman et al. ,1992) ,Sierrs Nevada 7 % ( Bateman, 1992) |
Perinsuls- Range %5 3¢ ( Hess, 1989 ) . JL4R #X] Comucopia &
& (Jokmson & al. ,1997 )t 55 Fal B3 4 38 TP 8 L1 % Rockford
Grenite , Biufi Springs, Almond, Blacks Ferry, Hog Mountain,
Camphill #1 CCG %4544 (Drummond et al. ,1997) ; R§ X FAER
LT IL PR & % & 9 Cordillera Blanca 8 kEF R
Hb e i A X, Velay 75 54 Jf 22 2 & ( Williamson ez al. ,1992) ,
AR op E AR R B P A R — S5 8 X A A (3K 4F, 2001,
2001b, 2001c; FHi%,2001; Y40 H% 2002a, 2001b) 5%,
XEEERINMARRAN? BXEEMM? RITBSM XL
EARBERNERIBRFER? RABMBRYTLUNEE
HWRARBRMAMH 2BR? XWEHLEITR BRRR
REMEFRNMT 4. BRI HRER X8 B-BU MK
WX —WARBRAERHAREAHRE LB T —EH
BIN(BAE B Z 8%, 1N Castillo e al. , 1999; Bellon and
Yumul, 2001) , {H BB R R B BIBGE (30 AR A A R B4R &9
%4 B skl 7E 14 36, %7 43 (Initiation of subduction ) BR ¥ M K #
(End of subduction) X4 F B4 KB B, Z Br A0
HRE, RENAEEXHANBE, EREBERAT
VA ZEEEH, L3 70 ~90 km HFEENAZTFRA
REUBEK , TR E N WA R B B T B3R B B B AR IR T
& H 3R 4 4% B (Kay, 1978; Defant and Drummond, 1990;
Drummond and Defant, 1990; Atherton and Petford, 1993;
Defant et al., 1994; Peacock et al., 1994; Mormis, 1995,
Sajona, 1995; Drummond et al. , 1996; Sajona et al. , 1996 ;
Stern and Kilian, 1996) , M 3L 38 i A % ( Carroll and Wyllie,
1989; Johnston and Wyllie, 1989; Rapp et al., 1991, 1999;
Green, 1992; Sen and Dunn, 1992; Keppler H, 1996; Patino
Douce, 2000) F1 4 56 # #1 i+ & ( Peacock, 1990, 1993;
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Peacock et al. , 1994) ZERXE , REARRPHRERL N
REBBERNBRERARMR (5~20 Ma) ,[HXEH
AR, A ERHAFERA TREERSER, X-HAA
26 F00E K T DAY st YR R Y 36 [R] 49 SR 4R (Martin, 1999) .
AT KENERANFERBRER SN, WEEH N
H-HOCELHHEBERNERATIOMa EEFE
(Beate et al. , 2001), Gutscher et al. (2000) WHFE P LER
BB ERAERHRBHEERE, RE T REBR A1
D3 i ph BB RY DA IR — M KRR T A MR, AN
BEEM (>30Ma) iR ; 7E R Wit B o (£E 70 ~ 90km I
BE) BB e S FT BB R A ISR, Yogodzinski et al.
(2001) $tRPEBMILBARBITERE T “H R WA %
RV B A AR B, DA R SE R R 11 L 7 O e T R, 7E
BT B8 | 53R 5 MOE B AR AL R AE BT R F BOR LB
% E LTS TR AR ERERERK. A5,
RERAARDSRENET YT IRFTTEEREA L
HRAYES 4> 45 B A9 it 48 (Honda, 1985; Molnar and England,
1990),

BZ, bR REEERORERRE, &R EHE
XA IFR—F S EXEET RGN .2 LIERIR
FHBE R AR , DA K 7= A X R IR A bR 3 1 2= L T
Bo {HR, JE R 50 S i B 8 R R R0 - HE AR
(BE BEMEN). Bk, ZELENE TR T A0
SRER EREARBER AT RN ERER; 2T
BHEXHECMER , KRR KBS, W TFHRAR
BER L, R KR —BA R RN (BB R) IRE &
HREEET KRR (FLHERL2M, R TX) . R
iR LR R X R ER LR, Bt T IRS)
FEIMT LA LR ERTE K

3.2 FERAEEAEMRETRE R

LT B PR LB % & 1 Cordillera Blanca 2
HREIMBERATRT It LR, HRETE
B IR FIAE I TR K 5 4 B 9 K BY B 2 ( Cobbing et al.
1981; Atherton and Sanderson, 1985, 1987; Atherton and
Petford, 1993; Petford and Atherton, 1992, 1996; Petford et
al. , 1996; Petford and Gallagher, 2001) , Z A EKIREOIERH
NEEBE BB (Na0 >4% ) H4E(ALO, >15% ) (B4R (Sr
>300 pg/e) REM L IRFUE (La/Yb,, >20) IR E T
HWL(Yb~0.36 ng/g) AR T B EHRH FHIRILER
fiE. BREAAICE (CrNi %) W& BB LIS, Lk R
EX5RFFERNRT RIFHT L, HZXEERFRME
AL B HEBR T AR A 4 A B ¥ B BE #£ ( Petford and Atherton,
1996) , Petford A1 Atherton (4996 ) iA R, X Fh B AR P BR1ETE
RFEARTERIUMER TR MR MRER T, LK R2
ETHRABEREEG(FRE)ERET(>1.5~2.0
GPa) B/ RE A=Y, T X MR E R T IR T T HF

T-EREGAERBEEAESTHEAABRYTIELRREA
(Kay and Kay,1991,1993) , X —iAiR5 Kay & H R #1154
BHERFERBERX B AL ERORERE 280
(Kay et al. , 1991, 1999; Kay and Gordille, 1994; Kay and
Abbruzzi, 1996; Kay and Mpodozis, 2001, 2002)

VTR AMTFE o B R BP Rl 82 51 W K B BR A 2 1 R
el FIR A 75 3K Cordillera Blanca 2 3 #9841 P B
ok B RS A S (3R 45,2001, 2001b, 2001c; EIR%,
2000,2001; i 4k ik %5, 2001; T 45 %, 2001; X401 % %,
2002a, 2002b; ZESVMES: 2003 ; 47 #E%,2003) . SR, X
FHRRBPAEROBWERE, DB LR BA E XX
BRATHRBFAERE PHIH K FERRERERRFEY
R E BT (AR &% ,2001) . PAERKE
(4 110Ma DAJF) 3 3h 849 B-BU{F o A X T oh B RS, 20
RALE SR A (REICF, 1999a), e X8
AOBEEATERIMNAE-FERAABRBALIERENES
EWES, HilL, X—XPAERAXREERES (B84
XERKRETE) SANBME K FENBEGZMFALE
BEA MESEKEHR. AABE ToRXREERNTE
E¥ (BEBZ,1992,159; B8 70%,1999a,1999b; BB
FTE,2000; 3K B4, 20012, 2001 b, B %,2002), RIE
B AR M BALEMRRE RN EA AR, &4 FPEEK
wP A BT AL R A IR, A 3t X B op AR AR A ST AR T I
3k B INET #5TE A KR R, TR A AR E T
REBMBIES T HEME GBI S50l E KRR
B (3%, 2001a, 2001b, 2001c; X 4T ¥% % 2002a,
2002b) ,

4 Bakwa SRUE WY - BRI &8
AR A

BT BE A 8- ST, 165 5 e BB
HRHBEBABIRR Cu-Mo-Au -Ag LR T, B Tt 5
WNBEA Cu-Au B R . BEA Cu-Mo B K . BEA Mo § FIBE A
Au ST H, BETHA 4550 % &R 70% U L&
RARE=EL K H TBEA Cu Mo B L AL, T 1R AW
ETHEBREETBRYFEAREZ . Bt KR K
XBWE R, LA BEE Cu-Mo-Au 7 G A% AL A W
Au-Ag RECAKME T KRBV RKEFR, N EMNME~R.
TR YRS IEE R YR B IR &
RS T R SRS E ML HEAMN T M (Sillitoe, 1972,
1973,1977,1988; Hollister 1974; Hunt, 1991; White, 1991 ;
Hemley, 1992; White and Hedenquist, 1995; Mitchell and
Leach, 1999 %), REHRAEXKEZ M EEHMNTLELSE
SR, TSR BERMXEARBAY RER
BEABRAMTULEL2ERN, KEHUH AR 5HK A
KEASBEWMEAKE X MHAEBARE &5 BEE (ore-
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bearing ) FILH" ( barren) 5T 35 2 18] 7 7£ B3 B #9 2 5/ ( Baldwin
and Pearce 1982; Clark, 1993) , iR B MIEAN A GG
TSR TCR MBR L2 AT LB, R B D R E LA
VU FRE (Hedenquist and Lowenstern, 1994 ; Hedenquist
and Richards, 1998) , RHKE LA RREX AL ST AN
- & T 2 BIFFFE B ) 48 %5 354 56  ( Thieblemont
et al., 1997; Sajona and Maury, 1998; Rabbia et al. ,2000;
Oyarzun et al. , 2001 ; Bissig et al. , 2003; Coira et al. , 1993;
Gonzalez-Partida et al. ,2003; Reich et al. , 2003) RiEHERH
PREMXBFRM P EE#R, X FEERIAELUT LA
i

4.1 MGEHEBEEBERES Cu-Au THHXER
Thieblemont et al. (1997) Xt R | 43 NEAHB KA
BREARET R(FTX) WEXSREHITT L EMBRILE
BERBER, UHBRETTA S XT L RERN LR,
BE 95 IR R B F IR b K A T LA 3 -
THRE AFETR—HMEXILEFRAHARMWERMEAR
TR, HMEAMRE L RARBOREBEE L, E5iTH43
T REGIS B B SRETERERE X, KHEEEX
HRAERMHEE: 1) RBERE BT (adkite-hosted
mineralization) , ¥ R BHAENAR/Y , NP LB MK AY—
HAXRAMBRBBEASES (Cuquicamata, El Salvade,
Disputada, Quebrada Blanca, El Bra, 1a Escondia, Potrerillos,
Las Brones, El Teniente, Pelambres 45); 2) 9 {bER 5% &
ARG Z ] A AR 2SBE & (space and time adakite-related
mineralization), ¥ B B R E B MM Av-Ag 7K, W
Panguna,Kori Conga % & % PK ( Thieblemont et al. , 1997; Kay
etal., 1999; Reich et al. , 2003) , RE - AZIHEEFELE
LHAAHHET K, EZHEHRE, RHEIRL=EH M
ERY BT 8, (A0 oy T2 S AL S8 A o 0 b (X RO 4R 0T AL 3
MTER FHBXS) AR BR. X—KHERE
BN HKRE AN Cu-Au B 1k 16 F B 80 01 A .
Thieblemont et al. (1997) FIEME Y LIT LI H#E:
(MHELBREL BRERZEERFX , DRBERT
/SR ERTEPRX (NERTEI . P REH.
FREHSMEHEHILATE) .
(DWXRE , FEEENPEBFR BB K
ERERAERAREXR MBRERAEEERERY A
)T RRE L, nREGBRIA A XA (F) Kk
AR, T AMNEMERFERER S, REW, HIEH
FRRAFERE Cu AT A X XFEMNT RS RE
G RE LA FITHRA N TSR

4.2 FAILBAESHERT BB L -RETEE
;i3 8
PEBER AILER(20° ~ 27°8) Fi A RICAKIESD, B R T
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TERA AR EIR R PN F4T 89 Cu-Au B3 . X Fp
HAHEBR B F 8255 5 1 5 18 3 R[] ( Oyarzun et al. , 2001),
PO R A B, B — R Fi - R i Bt IE % S
HEEF URFAXLAENE A/ NMENERBAES,
S5ZHENTAERER - EMER/NNRSRT (M
Mocha, Cerro Colorado, Spence, Sierra Gorda, Lamos Bayas)
FIR L 49K & B IR ( Faride, Cachinales, Guanaco) , AR H #F
BEE AR MRE, R — KA -2 IR AR R
WM AERBANED, RE KA, 5ZH4E05 KRR
ERTEHETHAZHWERN SRUMARBAHT KW
Chuquicamata, La Escondida, El Salvado, Quebrada Blanca, El
Bra, Potrerillos %) (Sillitoe1988; Cornejo et al. , 1997; Vila
and Sillitoe, 1991; Camus and Dilles, 2001; Richards et al. ,
1999, 2001) . PGB B BT th- S R tht ok Ll O 1E 9 45 0
HRERA-ZIE-REEAE. MHFH P Incaic £
EREGZE MEXMEABZRTFHMNE, REBHBF
- FL A B it IR 3K %R & K R A% 31 (Davidson and
Mpodozis,1991) , Oyarzun et al. (2001) AR, X R E KM
SRA AN WS X 5 H I BEMAL RE/
BIER:

(1B th- R a3 vt B ye s %t 4 i 3R T 1E %
TR R AR B T BN SR A K MR 5/
MBEA, BTRAMALGEE (AmMAEBEMERELE
MAFFHARGL”) KB BSERANER T SEER
FHAE K kg, W AR TSR ENT LERM.

(2) 5ZAR, E R R HT tH- B W B it 3, IS WA 5% 7
hgte] R HE R E P (Kay et al. , 1999; Davidson and
Mpodozis, 1991; James and Sacks, 1999) , ¥4 B B #9584 45
BESKRERER, EXHHEMFENAETRALBE,
B — AN EA AR RS (B L S0,#%:%) ,EHMA
T AT 1L

BATAR LR B A AR L B IR A 1 (R A
FLE) Jolafiie F iR KM Cu-Au FHLBIRE, T ALK
SFBUERSBEEATMAFH TR RERANMNERE X
B 4L B9 3 A 1A iR (Rabbia et al. , 2002; Richards et al. ,
2002) , RE L, Oyarzun RARFEEMART - EHEH
K EFFIABH P REF X ZEF R LTH.IE AR
FHEERMFR Cu-Au 777, ENMBE R SHERERHIE K
# X (Sillitoe,1988a, 1988b) ; KA E R KB M ARK
BET KRBT N SREAREREFNNRSHEXR, B
—F BN R BB ST K/ RS WY RN
IESN:£27 e 2=p PN

4.3 FHMHZ LMERT -ZRARSTH-RERE
33
BHPE27° -34°S REPLBIHULKE HRTHF £
EXANMERAKHNRHBEERLET X, HRERA, AP
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A3k, Nazea R R R —HIBEMA ( <30°) FIER
REEHW, XFAR I HE R FEEE RS E XA RMTSEE
R, ERESERAEER X SEA, #FTERT K TR
E#HMHNE — & AKX - Puna Altiplano & & ( Kay et al. ,
1987, 1991, 1994, 1999; Stern, 1991; Kay and Abbruzzi,
1996 ; Kay and Gordillo, Kay and Mpodozis, 1999, 2002)9 (A
IR AL 5 0 43 B0 O 36 AR ok Ll HY BB B B B RS K Ll
(SVZ)Fdb kB (NVZ), BH M AR T BIERHI( <
5Ma) M KILTESD . BARZHE X 5 HT R B RIILERM B FT LA
Fe R4 B AR IBHERES R EHERLN Cu Au i LHZ
A, ZEiZM X E ZEI T El Teniente ( Rabbia et al. ,
2000) , Los Pelambres ( Sillitoe, 1973; Reich et al. , 2003),
Rio Blanco-Los Brones ( Tosdal, 1995; Serrano et al. , 1996;
Kay et al. , 1999) % El Indio-Pascua ( Bissig et al. , 2003 ) 4
HARERMNERXRRERT MR AR K, X F
ZHMEET HRBAB LT RSP TR EHHRER
HIHHX(Kay et al. , 1999; Kay and Mpodozis, 2001, 2001;
Bissig et al. , 2003; Reich et al. , 2003) , A THEIFEAM TH
FTUSREREEBHNER, FRET RSB P L
RREN EBHREHFT,

REX B MR ENSERERERBNAFE
(Isacks, 1988), Nazca BRI EX B EERT IR I & N
~26MaAt FFEAERIN . T4 HT M F I (27 ~200a) KK
WA 5P KILH (35°9) B ATH RN DA R0, X Bt
iR E B E N 35 ~40km (Kay et al., 1991; Kay and
Abruzzi, 1996; Kay and Mpodozis, 2002) , 7 #r #7iit #Y 5 i3
(20 ~5 Ma) 48 1 IR AFFEEEE /DN, FEAE RS IR | 308
BRERE. KGR RBHMERFT LR, HA IR
(5Ma) AR TEBIH K . 7E 20 ~SMa ], PLEHR KB
W2 E AR RS # b R BE 3 A MR, JEER (28 ~29°S) Fiep
EB(30 ~31°8) B FF KA B 55 km, BEFER(31 ~33°S) Myt
TR E R (30 ~35 km) (Kay et al. , 1995) , 7F 33°S AT,
PR AR Z T M TR MR T 40km, H Y IE R
B LFHABES RSB LENG , LA B7E M7 m
BE3|55 km,

Xttt LIRPEBHEEBHEZ L RERERED
BAIPER KB Cu-Au BT 1B, — BN AR A BHT TR
HIRERWELBEN - RRATIER N — R ERBER
MG 8 (Isacks, 1988; Skewes and Stern, 1994,1997; Kay
et al., 1999; Kay and Mpodozis, 2001, 2002 ), Kay and
Mpodozis (2001) 7E 545 X i b i 38 1L TA IR (Isacks, 1988 ) &
i L, BiE% A AKX El Indio, Maricunga-Faralon Negro F
El Teniente =/~ X i, 500 £~ WA 81 LF B AT 5 KR
EHGHSEMBRFRENRE, AR ERERFUL S KA
R Cu Au F{LIIFBE R R, XA R B B 3K 00 18 X 1 S A B
BARALIAT T RGCVPA , 2 48 U8 DX B % ™ 1 A A
ML, ITAR, ER=ZMBRERYBREFHN K. Ba,

Th.Ta . BRI AR, XSEXMIMERAFFL_H, X
RP BRI AEXABRARKLEANHERATARAEEY
BRETE L. NET R R PR G, %K1 Sm/Yb
BB AR IR 2R M, B B 55 AR B O A 3 4 7 4 0 3% B [
HAAD BMREXEABFE MR ENEFEA-ANA
— A FAMBE (Kay and Kay, 1991), T AR rAR
K X 3B El Indio 8t X Ik RAKEAR A BRI RS AR
HR/F R R, b X Frtt DOk & BB A R
BAHMES EBEEL, ERENRENED B EA LR
BURRER I 55 A B, M ST 35 DL W — A R & 5 B B
KIRFAL (Kay et al. , 1991, 1999),

(1) 27 ~20 Ma: HIEBMEREMERKE S HRFIE(K
RE-ZILE-REEAR), RBREFNHBREMBFEE
ERAETHHBEGE RO RLER S (SYb =
1-3) , XM BBEELTER.

(2) 17 ~10 Ma: B EHEAERKEN(FAHNAHEL
HAMELEAE) (Martin et al. , 1997) ,H REE Hi¥ BT
XREEHNEEEYT N ANGRN S A AR TFANEE
(Sm/Yb = 3-5); BB KT NG H S Precodillera 3% iy
Pz r s B8 (11 ~ 9 Ma) W El Incie b X 39 £ 5 1L 1
(10 ~6.5%a) B IT R+ AT B2 { Clavero et al. , 1997; Bissig et
al. , 2001},

(3) 7~6 Ma: X FHERARKEHINEEREN, LLE
BFORBREGEEER(SANAERE) MR ERLER
SH(Sm/Yb = 5.5~9.5) , R KA BERUEB S AE T
A+ ABINA) RIRLE, 1o} B b 75 /5 8 R 55 km, 7T H.
FTAERARCER, FRFENERY, P REHE N X 54
INERFEZ B XM Cu-Au B LB R, R AETEE R AT
AABPHENRFEERE KB BRI, ERIEF L
BEFARESBR S (5L BRUMER, IR X & [E 4
UESANAAHE HEFnESalFAREHAEGH Y
IR, 1670 b 75 IR B 00 M 2 0 TR 5 B R IR X4 TR A
T, HWHBHEEZSREER/ D LBHHKRTSEE,
XRETEEBRKEBRR HRAZRNER, #15H L
ARALWR A TR Z WS, BRI T 208 2 R 4 15 B RUAR A
WA (Kay and Mpodozis, 2001 ) , A 33 it 3 08 7= 4 ()
IR KR T IER AR, LR TR E K,
HFENTHREKEMESATERETF (1.5 ~2.5GPa) R
FERBRARAERBABENERERY 845, ME®H
P 08 LA TR LB IE A5 S A 3K, PR i AR B B 5R
TmPER KA T #1575 B FB 4348 BIE L B K B P BR YR IR K
REAE XZETMBEHAREXMAEERFENEHE
it Kay and Mpodozis (2001) Ay, HIEFTAH RIRIKTE
RRMERRRED L, E El Indio i X BT RBLAAREE ,
KA LT R (~10Ma) Z AT 6 ~8Ma MBI E IR
KFLERBOL (BINARESR, BFK B Sm/Yb H I — A%
FSEBETF2.5), EREHEFHLMNICHE; MZXHLRBRG
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BrE(7 ~5 Ma) IRZ AR (LLARAGAESH T R
HEMAE, —BAEE Sm/Yb i >7) , WX EF k. K
MRS UK A 10 ~ 8Ma X B TRET I . HILRIEER
T AR, R YRBERASTERIT UMM
IR T A A KA R X B S BT LR SR R S K
A 5 RHED M ARBK R (Kay and Mpodozis,2001) 5 B 25X
A KR ERANAG R, BERNEKE ST
FENKRBEROFKRIE, EMTELPET PHE(Cu,
Au Mo Ag %) ISR FIA . B ILE R, Sm/Yb WIHRR
BR X MR i — 3R R SR, AT AR
M7 B R DX R, T ELGE 48 B A PR s BR A 2 X [B] (Sm/ YD =
S~THBREREABHTHRY . —MARWEK(BHEIE
WEBHERMBRERER. FERRA B, g i iak
M THFRBE) ERABNUBIBMUERFZH LT T
%8 MASH ( Mixing-Assimilation-Storage-Homogenization ) i
( Hildreth and Moorbath, 1988 ; Atherton and Sanderson, 1985,
1987 ; Atherton and Petford, 1993; Petford and Atherton, 1992,
1996; Petford et al., 1996; Petford and Gallagher, 2001;
1993; Hawkesworth and Clarke, 1994; Kay and
Mpodozis, 2001, 2002) , 405X Fh it B LS, AR 4 T T3k
B RS EAR”, EH T EE KA T MASH B
ARCERBMERX G FEE. MEH RS TH
MASH 5 F2 /425 3 U €= 87 o B o XKk st R 2 B

R3S h B GEEX& X XA K eI RE AR, R
R TF“ERMFERBEM” (Kay, 1978, Defant and Drummond,
1990; Drummond and Defant, 1990) , 4 R [&] T “ B 4 @8 1
Feri @ B ( Gutscher et al. , 1999; Beate et al. ,
2001) , iR ETHANERFSERMRALFETH, . SEK
BHRRAMEENEEHOMEXRMB RN, XME
IR 5T & T BT 4 A K 4L B ¥ T 5 5E (hydrous mafic
underplating) (Y FB A B RHLE, SHB L BB LB HX
Cordillera Blanca # % ) B W 7£ )} /& & & &9 A% B # {0l
( Atherton and Petford, 1993; Petford and Atherton, 1992,
1996; Petford et al. , 1996; Petford and Gallagher, 2001 ),
AERKER L TRUERREXBX R EETT
BRKR A SET REFEH FARE, BB S EEY,

Feeley,

4.4 FERE: SRBIME Au.Cu T BEREHR
FREHSE - THUYEAMHERENS IO
( Gervasio, 1971; Cardwell et al. , 1980) , ER LK EFEKE X
Rh e % 6038 FR B, T B 0O R AR A XY v P A B (
Rangin et al. , 1990) , B, Rttt P R AN D RIE
WERNEE; R0, S HIERRE AN IEREE N
W; PRSI, WA IRER MG 4L Celebes ¥ £ 43 I 1 V5 4R 8 16
1 Cotabato ¥ M. SHAER B-REHAE XMRETE .
HMA #1 NEB, IR BN EX SHMHEERBAEITHE
(Malihan, 1987; Walter et al. , 1981; Geary and Kay, 1987;
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Sajona et al. , 1993, 1994, 1996, 1997, 2000; Sajona and
Maury, 1998 ; Castillo ez al. , 1999) ; RSB R AT R BIR
WAB ST B EH T (Sillitee and Gappe, 1984; Mitchell
and Leach, 1991; Sajona et al., 1994, 1996; Sajona and
Maury, 1998 ; Thieblemont et al. , 1998 ; Imai, 2002) , {3
SRS IR L% 469 Au.Cu LA,

BT ERRE R I AN E R (Z RN REKS
T AMARKBNMERNERSBILFERRNE
R, BEATRAENMERNWABRR I AT EHLER, £
F i, Sajona F1 Maury(1998) 4 HistEREBHSZ ML B R K
MER FEPH AL AR ENERZEATR
HIRATEA & Cu Au B R R EHOLE T 40 53 RS, 3
H—FHE ERANRIBPEET 19 MARRENT K
-BE KRS, KA 16 M XA R F AR S AR E
B, HERN: D EARKEN 16 M5 X, 14 M REH
CuAu SR BERARARRAEHEHKR, Kb 11 MHE
BHRERE; ) W ANMERRNT R, B AN5RERE
8 HMA A %,2 41~ 5 NEB A %, K E — 19 Kl gk 5%
BRAHX X5 NEBAX. dtER, EREERDbE
B9 CoAu B LRBR L BUA R RUA 1 Z BFE 4 B Y A e
SR HEBEE X5 Thicklencit et al. (1997) %4 Cu.Au
FERAEEI - ERGR R, NIEREBSHMEFERE,
EBEMRBERAEA BRSHA BBILE AR H &R
{4 #0873 (Sajona et al. , 2000; Schiano et al. , 1995) , &
FHA B BE AN REFRAERER (Fm, FIHEHER .
WERE) , AFTRESTEWI. Sajona M Maury(1998)
AN REEFRERSTURARARRERS Cu Au g
X FEY), BERXHEDXRHERFAEE, BRIE
WA UEETT LAET SR T FUA 3 B IE B B S IR S5 2 3
R R RA ENEE Cu Au BT TR, HE RHE
TR N TR IR RPN GRS, — BOIA R E R A K
B BUK LRI AE L RE R, N A B WX IR
% Mankayan 5 RS AE R EH KRR, HFIEBMRER
HEEF(2.2~0.9 Ma) BAEFTLELE, M LR AE
FRETEE W PR — B A @ (1.5 ~1.2Ma) (Sajona
and Maury, 1998) . X— KR GHEBHNFRLE R -
(Kay and Mpodozis, 2001 ) , 35 Bt A] BEAALLL .

MTRERAEEXRERE SERRKN Cu-Au BF M
[Pk A1, JE AR EE 1991 4E Pinatubo (1 H93% X LI5S, BT
—ATHERENRERTERLYT WHALH (Hattord,
1993 ; Pasteris, 1996; Imai et al. , 1993, 1996) , %k Ll f¥) %
EYIBEERR ESEOBNELREBILES WRMNK
HUBE B KL B K 2 B3 R HE U 2000 T7 g SO, 33 A K
& (Hunt, 1991) ,FNZEK LA ZEFHBH Cu § k. FA
FTHRER— T ER. EKRE . KEE (o, T NNO M
HM EZnZ ) MEX AR AL BEATRXMTLRE
F— N HEEGEESHET Y. EXARKAZTRER
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#—3 (Hunt, 1991), Pinatubo RIXEHERK R A RET
RS LR RIS (Imai et al. , 1993, 1996) , R
AREFREBRBATMRAUBER, HiFEDR Oyarzun o
al. (2001) Frfg B A9FR#E, KILR—N“FRARE”, KL
SEXREB SO, MKRAEMNERPHETAR TR . H
it Pasteris (1996 ) ¥ Pinatubo (LI H 3 REEHF E— 1 KM
B BEA4H" ( “negative” porphyry copper deposit) .

5 iWigEge
5.1 RERREARHIMFRRE SR

Bk TR RAK YR B A RGBT E SO — 3R
BN TREBLAGHELT BT FRAFRREM"
XS HRE . RAITAE, & A R FERFE R
RBRERTERER AR ERY IR REENE
KPR, MESWEIRRF R EENRR . XBRFR G
BN ZHBAR T bR I B AE R | AR SR R K R
HoOBRLIEIRRE” IR T M TR AR S R AR R
FH. KRBAANHBRESMEE (Rapp et d. , 1991,
1999) , SHUESL THRA B M RA T E K, B4 e
LTI NHREKBUE BTERE R T RAEBMER T4
BT TR, BB Litvinovsky et al. (2000} ot 39576 5
EMREERETE 1.5 ~2 561 I FIFF VA RBIR,
R T RUTRE TSR RS TS a k(LR E
HEAMRERERNAR) o A XSREARMER SR T
— P IRGR AR NMBRE T R T, RER R EE
R R B, LA ¥ AR a6 (ABREA S
s R E M, M ERXUTRETEFIERELK .
B, R 54 BT LATE A (] B9 M BR 3 7 F 3 o = 4 | T AR
F YRR R A — AT BT

5.2 XFRIERES Cu AuELEER

RE B RTE A B0, 3R X 5 57 4 A B 1
ARIBIETE (BB E LB TS m) , 8
BERAFHTHRABMBET WEREER LTINS
E5RERR, MEAMRHE, W F—MEENREREEH
BOH) . RERD —BRBIMNEIRERA ST HHEX
(Sajona and Maury, 1998; Kay and Mpodozis, 2001 ) , H & A
PR X Bt 8] B BU A B SK R AR R 5 (R K
B AINGEPTE) (Kay and Mpodozis, 2001) , A Jyid Bk
TRIKE) Sm/Yb ILE IR AR BAR TR X BR S
BXFMG(RRREN) AR, TUBL, BEEHRTNEA,
2ABELZRAEMT Sn/Yb HEH — BRI FIEARB %
(I Se/Yb %5) MR 5ET REREERHE. L
ERUIR AT B - BR AL IR R X A R A R
RN ETREFZAESAITRERE SV ERERES5 )Y
HAERE S T RATE SET ERB A ZEHEA

X BT, AR LS ERENE— YRR ERITEE
MBS, A B TRARBTE S Cu-Au LI RE KR,
FRAHI AR B TR,
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