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Abstract Most of pocphjry copper deposite ¢ve confined to Central Asian-Mongolian belt, circum-Pacific belt and Tethyan belt
where Paleozoic, Meso-Cenaroic and Cenozoic convergent plates lies respectively. A small amount of porphyry copper deposits are
confined to Precambrian orogenic zones. It is inferred that geological setting characteristic of convergent plate existed as early as in the
Precambrian. A great amount of initial Sr isotopic ratios, ey (£) , &5 (t) and REE data in combination with the geological setting
indicate that the source rock or source region of ore-bearing porphyry might be ocean basalt ( depleted upper mantle). It is inferred
from ore-bearing porphyry was derived from partial melting of oceanic crust or upper mantle, however, there is evidence for
contamination with lower crust. The porphyry copper belts, spatially, are coincident with active continental margins and associated with
plate suture zones ( confined to the hanging wall of the suture zone) , and, temporally, with interval from subduction of oceanic crust to
continent-continent collision orogeny. Thus, porphyry copper ore-formation occurs through whole pcocess from active continent margin
accretion to lithosphere delamination.

Key words Porphyry copper, Source rock, Source region
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Sillitoe (1972, 1976) ¥ 4R HPEAHH AR B
Ko AN, PEEE K EERHFEFTR w2 o 354 4 il 7=
Y. ERAKEVRTERARTAR. £ HiHHEE+4E
RZAT, NAES KN ERHEER- B RER T A
ST HE— Y kP (Titley, 1970; Burnham, %. 1980),
B AHEN+HERLUE, EINE X, 2 765 nm
KHEHF 2K MR — L EWER RSO SHEMM
WERT XEZTLEY, BEKERSENHBEASARE
RBEHETH (K ER%,1998) MRS ET# (i
BEHI%,2001) #) IR E I K E (Shoshonite) , R ¥ %
(1990, 2002) FEKMNMPEEMT WA PERFEBRFIE
RIS, HARE Nd A Sr AU KM E B B BN AR
B S Y 5 E R T1. 9% , 3T R 5Y 28. 1% , Oyarzun %
(2001) AAEFEBFHERERUAERT WEEFRE
WSS R, TRIKRIATLE (adakite) , T HEZE (2002)
FUEIGERS (2003) EFEEAD NI BEIRETLE .

1 BEEHRD AR 5 1 B TR T R

REFYENE LRF 2B THENR, KA L 59.5%,
HEEFENR, KA G 35% , P ERZATNBRRB A RT
AUFR T P JE- 98 7 ) oy A AR LD R0 LS R A2 9 ST,
BUWH (KD,

21 HHREANBELET (59658 500 FRELLL) RiESH
Table 1

deposits with reserves of more than 5 Mt Cu in the world

Temporal distribution of superlarge porphyry copper

B 7R FRuR Bt
™MK (Fn) (%)
®w=a 20 26118 57.7
BEL-AER 4 8825 19.5
HEL 4 4608 10.2
KB @p-=81 3 3192 7.1
“BL-axRe 2 1790 4.0
AP 1 655 1.5

ER AR (1996) FIH ST, #7564 =8 500 J7mk
MRARD 334 4, BB E A L EBEERTHRRFER .
ERRIH P I-E T (W) WAEEEAE (A1,
#2),

TS 90% KB KRIBEE I R P T HRFHN, BRA
& (1996) GitiZHr A 4 & 40686 JTnt, £ 1ERERF
MBREF DK SR/RRERN SR BRI B
BLT & BE KN IRR BT Gl T BB Ik R RBE R LA HD
REN HENED BRBMESEN, IHME LT M BT,
EESNETHFNUEL, BIH 8- AN, X =N
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b B AR ARIBEA S5 (UR P BN MBI
PR RS (B 1),
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P2k
Table 2 Spatial distribution of superlarge porphyry copper
deposits with reserves of more than 5 Mt Cu in the world
. K HEtR HOK
£z M
T (M) (%)
1. - HT A 2 1790 4.0
21 FRPHY HEN-BRTEX 12 24960 55.2
22 HRKPRTHFELL-HRET ) 2425 5.3
THEX
27 5 1 g A
TX?%W%%E@@W&E 4 2008 15.5
B EX
LA AN ETHERREH-MEK 3 4801 10.7
TR EX
25 RRVHT HHERTFHYEX 2 1452 3.2
3.5 Ee 3 2064 4.6
4 BIERHIE 1 655 1.5
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PRI B
Distribution of porphyry copper deposits in China
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HiE-TE R A R RBEA WY ™ R RIERAL, BATER
FEM LB (Subduction) EXRERGREEEE LML RS, H
AL HE 7™ A BRURTE B A -, AT ) T I RS 4R

BEMRPEA WY ™4 TRABRE ShaHH, B K&
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Bl R B AT, DR 323 L B R RS 2 o WA R B
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2 Batahi

RIFIHT HEERRETT WSS T ERT, H
FEEN L RAORKERRS JLEEXMHE MERKLH
ERINKBES TR E R BRI —RIER A &
OGN EHNIERER RS, YREESEE T

NEBHE. BN Si0, BT 62.18% ~70.65% , HH MR
EREEA. HTFB%(1984) B3t Si0, 57 KBS 5
Wi, BEE SO, M R BAH K, B L B BERKERK
R A2 RS EEE R, MERT
wFERERMNEER>PER-FERNES  TLBAHR
WE &8 (Na,0+ K,0) 1 Na, 0/K,0 H{H, AT BT
AR K 5: (Na, 0 +K,0) LT 5.18% ~8.30% , 8l
Na,0/K,0 4L F 1.93 ~7.83; LI AIE R R FHER
B H5: (Na,0 +K,0) 4L F 6.35% ~7.33% ,Na,0/K,0
BATF0.95 ~ 1.32; L E I  BRME B R ML AR E
R Nl (Na,O +K,0) 354k 7.40% ~9.37% ,Na, 0/
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RITEH CaO BeFG, M £ A CaO B, A AL O,
Fe,0, .FeO MnO . MgO %4 53+ 8 A A B /L,
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%4 FURBE SO, MAREY (D) BEK
Table 4  Relationship of mineralization types with SiO, contents
and differentiation index (DI) for porphyry copper deposits

TR 8i0, (% ) 5R4E% (D) (%)
Hem 60 ~ 66 58 ~80
EERE 60 ~ 68 62 ~78
AR 62 ~69 68 ~ 80
MR >70 >84

PR AR, R N BB A, ARSI, R
ARPHERM (H,0,HF HCL.P,0,.50,%) A& F
T BRI R A XL R A E MR, A BR R
MU, AR ERRERERRERK, FC 205
HIBEE RSN FERISRIE A R A A PR R AR B AR A .
W ERHRET AR KB X, SRR
EBF R AT I E X R

3 BEAREIGEBE

SBUI G A R FR X HUTE B A R R T3 45 5 Wied
FREMAAGEE. FXEARNKEFAEWRERK.
5 TR 3 Nk B FTTES AR M R, RIE
AHE BYIEHE v (1) &5, (1) B REE FERRST, RA 31l
TEHARERREGRIDEAHZTRE, SUAN L ERKIER
A FERMAHTRAEM I BEHERE Y, BR
PRATHFHMMARHRR. HOEETRKOEEL .5
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Fig. 3
some porphyry copper deposits ( Modified from Wu L R, 1985)

Initial Sr isotopic ratios — time evolutionary diagram for

25 FTENEFNEETHBIGEE
Table S Some initial Sr isotopic ratios for porphyry copper deposits in China and Chile

w5 N7 3 B E#/Ma B BEEER
1 += BRI 369 0.70328 PR %,2002
2 E 41 RN BES 283.1 0.7054 FEE 25,1988
3 Lot ERNKRE 198. 11 0.7064 L, 1994
4 N RN BEE 172 0.7043 £911%,1983
5 223 R NKBEE 184 0.7043 KEVIH,1990
6 EY 4 ZKIERBEE 54.8 0.70661 3, 1990
7 £y 4 ERERBEAM KRB 4.5 0.70638 &3
8 D% ERERRA 37.1 0.7076 83,1990
9 EWRE BRIERFE 37.5 0.7079 3, 1990
10 Co Romero 4 0.7053 Clark , 1993
11 El Salvador 41 0.7041 Clark 1993
12 La Escondida 34 0.7040 Clark,1993
13 Chuquicamata 32 0.7044 Clark, 1993
14 El Abra 37 0.7043 Clark, 1993
15 Copaquire 36 0.7088 Clark 1993
16 Queen Elizabeth 37 0. 7061 Clark,1993
17 Ticnamar 41 0.7064 Clark , 1993
18 Ataspaca 42 0. 7082 Clark , 1993
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N6 TR .ERMBNEWMT M N F Sr B
Table 6 Nd and Sr isotope compositions for the Tizwu, Yulong and Dexing porpayry copper deposits
v ; S Sm/ N 87 86 87g, /86
P wWe i (Ma) g g Rb/*Sr Sr/%8r  eng(t) e (1) L3S 3
004 ~396 LKL MEE 369 0.1368 0.512421 2.897x10~' 0.704987 -1.4 -11.2 AX
001 ~637 RS 369  0.1119  0.512812  1.638x10°' 0.703955 +7.4 -16.5 AL
1+ 002 ~367 fEKEHEES 369 0.1235 0.512944 9.316 x10°2 0.703877 +9.4 -12.3 34
705~519  $HkitHBEE 369 0.1126 0.512806 1.412x10-! 0.704099 +7.2 -12.7 &3
B 001~462  #KIERKES 369 0.1012  0.512767 3.717x10°! 0.704975 +7.0 -17.5 A
705 ~846.2 SKILFBIE 369 0.1175 0.512870 1.783x10~' 0.704175 +8.0 -14.4 A
TC11 ~1 FHEIE R BLE 369 0.1038 0.512730 6.427 x10~' 0.706739 +6.2 -12.7 A
105 ~ 109 ERIERE 44.5 0.1146 0.512519 2.423 0.708311 -1.8 30.3 b: 3¢
107 ~ 189 BREG-KIEXTES 44.5 0.08063 0.512565 1.239 0.708234 -0.8 39.8 AL
x 109~320 BEB_KUERKES 44.5 0.1034 0.512548 1.9543 0.707613 -1.2 24.6 A3
N 109 ~532 ANBREF KRS 44.5 0.09551 0.512525 9.794x10°! 0.706765 -1.6 21.3 A
111 ~105 BB _KERRES 44.5 0.09543 0.512533  2.432x10 0.721730 -1.5 24.3 A3
112 ~160 EKIERPE 44.5 0.09961 0.512463 5.434 0.709786 -2.9 24.2 A
115 ~227 BAB_KIEMES 44.5 0.09781 0.512546 9.148x10°' 0.706854 -1.2 23.1 A
- 312 1310 ERNKBEE 184  0.09723 0.512619 =9 -1.9 0.1 k&#%,199
216. 20 ( pg/g), LREE 28k T 22. 15 ( pg/g) ~ 206. 25
(ne/g) ,HREE ZE{LF 2. 72 (png/g) ~17.01 (pg/g), Y b
5 BEAR) REE

FTHES~738 T PEGEEN FERMFERR
RUET RN TR B BRI R ET R4 REE BF
REH, ENARRARENLHRR BRH LA ER ER L
MM TH,Eu R A BE. LREE BT 24.87(ug/e) ~

F2.43(png/g) ~ (ne/g) ,(La/Yb) BT 8 ~44,

BT HAMN REE HEXRH, BN TREXRE S5
FERBEEGZR, B EAAEXRE, TERKELR
FA AR ERET=Y,
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