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Abstract Most of porphyry copper deposits are confined to Central Asian-Mongolian belt, circum-Pacific belt and Tethyan belt
where Paleozoic , Meso-Cenozoic 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, gy (£) , &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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B HHENTERLUE, EMERTER. X E AR MM
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B RS RS E R 71.9% , M55 /W 57 28. 19, Oyazun %
(2001) AAEFRSFEREXAEERTWREAEFRE
WHESWAEE K, TTERISTLE (adakite) , K2 (2002)
FRIEERS (2003) AR I BARETE,
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Table 1
deposits with reserves of more than 5 Mt Cu in the world

Temporal distribution of superlarge porphyry copper

. K & amiE R B
o () (%)
®w=a 20 26118 57.7
BEL-HEL 4 8825 19.5
HEL 4 4608 10.2
KB L-=81 3 3192 7.1
ZEu-ORL 2 1790 4.0
APTHCT 1 655 1.5

ER AR (1996) FE ST, #7464 28 500 77k
MRAFY 334 4t ESEM A L EBEFTHFER.
BRI P -SRE (HIEWM) WHMENERENE (B 1,
#2),

T3 90% HB KRR AR £+ TN, BRA
F (1996) GeitiZH P4 # 6% 40686 J7nti, & 1408 Fl
MEEF DK K/RRERN R RGEA E L B
BLTY & BE K IRIRBT S AL Gl T B X R RBE R LA
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Table 2

deposits witit reservec of more than 5 Mt Cu in the world

Spatial distibution of superlarge porphyry copper
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FHA X
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4 ENEERHLE 1 65 1S
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Fig.2  Distribution of porphyry copper deposits in China
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HRMEATFEF . EREITABMEMERE—&E
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2 BEatrah

RIFE THPEEEFAET VR EE QR ]
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RO EHIERIER S, YREENEAE T

WNEEBE. T8 Si0, LT 62.18% ~70.65% , Ky Retk
EREER. HRBE(1984) B3t Si0, 57 LA BEL G
a7 B Sio, My BIs BRI K, 9L X BRI E &K
WA FHER -2 R FHFEARE -EY, MERT
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WHR S EB(Na,0+ K,0) # Na,0/K,0 Wifli, I+BRENH
HERBY AH: (Na,O +K,0) ZLTF 5. 18% ~8.30% , Bf
Na,0/K,0 ZE4LF 1.93 ~7.83; IR AERBREPER
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R4 FUHARBS SO, MHREW (D) HEK
Table 4  Relationship of mineralization types with Si0, contents
and differentiation index (DI) for porphyry copper deposits

R3] 8i0, (% ) SR (D) (%)
Hem 60 ~66 58 ~80
E2&MA 60 ~ 68 62 ~78
FEER 62 ~69 68 ~ 80
HE >70 >84

PR, AN RBIRRR, ERATHN, R
ARPHERM (H,0,HF HCL.P,0,.50. %) 8 tiaH
T R E R FR T E RN, AR R
BMERZAAER, R AR R BN K, e 2R 5
HIBEA RSN FE RSB B A R A A PR R R B AR A .
W FERERED AR KT EN, B R aE
ABF R AT LI B R

3 BERRIRMGEE

SBUIRME R Rl XT HU 7 b A R IR T 88 S 5T 68
FRANANGEE. 2XEARFTRANREERRX,
RS HE3 NTENEHNRERT O WA EME. R
BOYE BYRE e (1) o5, (1) M REE FAETFST, RAFTE
TRHARERFEERBEAFZRE,  SUAN L ERKIER
PAFTERM AR ZRAERPIERHERK Y, HR
PRATHFHMA AR, HAORETKNEENL .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 FENEFMREETHBIVGREE
Table S Some initial Sr isotopic ratios for porphyry copper deposits in China and Chile

R N7 S 2y F£#/Ma B BEEER
1 = HAREFHS 369 0.70328 W% 2002
2 51l LR NKES 283.1 0.7054 HH%,1988
3 Rep 2 TRl ERNKREE 198.11 0.7064 FHL,1994
4 BT RN RES 172 0.7043 145, 1983
5 223 EHRNKBEE 184 0.7043 KEV%E,1990
6 kY4 ZRERNRE 54.8 0. 70661 % 3, 1990
7 EY A ERERBAEM_KEXBS 4.5 0.70638 ;'8
8 ik ERIEHASE 37.1 0.7076 3,199
9 EZBNE BREXRS 37.5 0.7079 83,1990
10 Co Romero 44 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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Fig.4 £y, (t)-g5 (t) diagram for the Tuwu, Yulong and
Dexing porphyry copper deposits

26 1R ERZMBEMEAT A Nd F Sr RELE
Table 6 Nd and Sr isotope compositions for the Tuwu, Yulong and Dexing porphyry copper deposits
U‘- qam 147Sm/ 143Nd/
. e = (Ma)  '“Ng Hing YRb/%Sr  YS®Sr  eng(t)  es () 1288 3]
004 ~396 FHIE R BEE 369 0.1368 0.512421 2.897 x10-' 0.704987 -1.4 -11.2 F: '
001 ~637 BRENEE 369 0.1119 0.512812 1.638x10°!' 0.703955 +7.4 -16.5 A&
1+ 002 ~367 #HKIEKBE 369  0.1235 0.512944 9.316x10°2 0.703877 +9.4 -12.3 A
705~519 SKitREE 369 0.1126 0.512806 1.412x10-! 0.704099 +7.2 -12.7 A&
B 001~462  RKIENES 369 0.1012  0.512767 3.717x10°' 0.704975 +7.0 -17.5 38
705 ~846.2 RHLIEMBLA 369 0.1175 0.512870 1.783 x10~' 0.704175 +8.0 -14.4 X
TCI1 ~1 RHCIER B 369 0.1038 0.512730 6.427x10~' 0.706739 +6.2 -12.7 &3
105 ~ 109 EKERE 4.5 0.1146  0.512519 2.423 0.708311 -1.8 30.3 A3
107 ~ 189 R KIEXES 44.5 0.08063 0.512565 1.239 0.708234 -0.8 39.8 AX
x 109 ~320 BRuG_KERNES 4.5 0.1034 0.512548 1.9543 0.707613 -1.2 24.6 F 33
N 109 ~532 ARNBRF KRS 4.5 0.09551 0.512525 9.794x10°! 0.706765 -1.6 21.3 X
111 ~ 105 Bz _KERES 44.5 0.09543 0.512533  2.432x10 0.721730 -1.5 24.3 &3
112 ~ 160 NRFids it = 44.5 0.09961 0.512463 5.434 0.709786 -2.9 24.2 A3
115 ~227 BB RKIEREE 44.5 0.09781 0.512546 9.148x10°' 0.706854 -1.2  23.1 A3
F- 803 1310 ERNKEBRTE 184  0.09723 0.512619 +9 -1.9 0.1 K&#M%,199%
216.20 ( pg/g) . LREE 78 ¢ F 22. 15 (pg/g) ~ 206. 25
(ue/8) ,HREE AL F 2. 72 (pg/g) ~17.01 (pg/g) . Y L
5 BtAR REE

FTHES~758 T hEGFENR FERMFERR
RUT RN+ B B BRI K& A K REE BF
R, EMNMRFRFEN AKX, BRI ER ERL
MM TH,Eu R A BE. REE BT 24.87(pg/e) ~

F2.43(pe/g) ~ (pe/e) . (La/Yb) VEHT 8 ~44,

BT PAK REE ERHA, EMNNH TREZRE S
FURBEAZE, ABHEOIAELRE, FERAHELR
BA A FA R o
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