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Fig.1 Distribution of magmatic rocks and porphyry Cu deposits in the Gangdese collision-orogenic belt
(modified from the 1 : 500000 Digitalized Geological Map by the Geological Survey of China)
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GCT—Great reverse overthrust; THS—passive continental margin sediments; IYS—Indian river — Yaluzangbo suturel—middle-late Yanshan

granite; 2—early Himalaya granite; 3—Miocene small-volume granite; 4-—ore-bearing porphyries; 5—faults; 6—copper deposits
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Fig. 2 The *Nd/"“Nd-¥Sr/%Sr diagrams of the ore-bearing
porphyries in the Gangdese porphyry copper belt
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(a)—Adakite originated from the lower crust(after Zhang Qi et al. , 2001; Xiong
Xiaolin et al. , 2001) ; Aleutian(after Kay, 1978) ,Cook (after Stern et al. , 1996).
Cerropampa (after Kay et al. , 1993) adakite originated from the oceanic crust;
(b)—the Archaean and Proterozoic mixed lines of the lower crust (after Housh et
al. , 2000) ;(O—Jiama deposit; € —Lakang’e deposit; @—Tinggong deposit;
V—Nanmu deposit; [_]—Dongga deposit; <—Chongjiang deposit
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208pp /204 Ph-2Ph /2 PhE |, ¥ F 7E B EE
MORB #1 E[J B ¥ UL AR 9 P 4 i 70 22 (], ¥4 B8
MIFHAEEHIN RBRTHEREWEAX
. FEERES B LHFEEERY HHAE
AETOERFIGFROETHER T
TR A G AT 2% . Nd-Pb i Sr-
Pb RAIMEMNBKAERE(E 3¢, DERHAEK
BHAT HEV e EXEREY A
NBYHWBEARHAZ  RT FRER DY
RNBYRBEERE, KIEE 10%~15%2Z
H; BERAET XBANTIRYRLS, 9
1% FBRILANT K KEE 1% ~5%Z 0,
4.3 MFYRBLE

Nd.Sr.Pb R R4 K&K A, KK HTH
THHNETREFTEZETHBEZHE
SR, HEARBEXBAT CEM IR



818 O/ ¥ W

2004 4¢

Y. KT EIRB R AR X0 HRAE LA R
BERZETHREYRNRE MR I TURE, &
ANBEH 6 AF KT B 00 HELT 5. 5%
~9. 8% 8] (W YL AT B BN IX LU 8 & 1Y
00 K %), Ml B 7 F 5# MORB ¥ X fy 60 {4
5. 70%,(Harmon et al. , 2'1995)3?&@%9"?’&&@“%

FE T B P AR BEE DU A 4 A BT i 0O A

o7 16 O ML, A I TR o T R 7 A U KR

“Pb/**Pb

18.0 18.5 19.0
6p, 204pYy

0.720

(©)

0.715 }

YSr/*Sr

0.710

0.705 |
€7 & ¥MORB

= 0.5128}

~
o
£

0.700
1

26pgs [z“Pb

7.0 17.5 18.0 18.5 19.0 19.5 20.0

ASh, BRI EFHRALE R R E 2B T Y R
B AR, BA SRR R 8RN S R
(ﬁﬂ%ﬁm}ﬁﬁfl@ (Gertisser et al. , 2003; Seghedi
et al, 2001 MR, S BABYEERREA, L E
A5 i 2 Pb.Sr 7 % 41, 44 7 A 2 4 R
B/ (Ge:rtiéser et al. , 2003), XX RFE 0-
Sr/Sr (B OBE T IR R, 72 4 o,
IR 4R 4 1955 5 BE 24 3 & _b 32 1B ¥ MORB

39.5 —r : T T |

™Pb/*Pb

375 1 i 1 i 1 A
180 ° 18.5 19.0 19.5

*Pb/Pb

0.5134
(d)
0.5132f

0.5130}

0.5126}
0.5124f
0.5122}

0.5120

0.5118 et k . .
17.0 17.5 18.0 18.5 19.0 19.5 20.0

Pb/™Pb

B3 RURHTBEA W H 20 BEE IR X A R R O K B A R B
Fig. 3 The polyisotopic tracing diagrams of the ore-bearing porphyries in the Gangdese porphyry copper belt
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(a), (b) after Edwards et al. (1994); (c¢), (d) after Gertisser et al. (2003); A——average sediments; B—silting mud ; C—terrigenous organic

sediments; digits in the line are percent of the sedimengts. (O—Jiama deposit; ‘)—@akang'e deposit; @—Tinggong deposit; V—Nanmu

deposit; []—Dongga deposit; <>—Chongjiang deposit
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Source Compositions and Crustal Contaminations of AdakiticOre-bearing

Porphyries in the Gangdise Copper Belt:Nd, Sr, Pb and O Isotope Constraints
QU Xiaoming” , HOU Zenggian?, GUO Lianjie?”, XU Wenyi®
1) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037
2) Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing, 100029
‘ Abstract

Based on isotopic data of 6 copper deposits of Jiama, Lakang’e, Nanmu, Chongjiang, Tinggong and
Dongga in the Gangdise copper belt, it is found that a good spatial variation regularity of Nd, Sr, Pb and O
isotope compositions exists in the ore-bearing porphyries of the copper belt. Their Sr Iand Pb isotope
compositions exhibit a radiogenic component increasing from the west to east along the belt. ®Sr/*Sr, **Pb/
204pL, 27PhL /2%4Ph and 2®*Pb/*Pb have a range of 0. 704635~0. 707920, 1.8. 315~18. 661, 15.501~16. 626
and 38.175~38. 960, respectively. At the same time, Nd isotopic composition displays a gradual decrease of
143N d /1 Nd from the west to east (with a range of 0. 512313 to 0. 512931). A comprehensive study
demonstrates that these ore-bearing porphyries were mainly derived from partial melting of the subducted
Yarlung Zangbo oceanic crust under eclogite facies condition with a minor mixing of subducted sediments in the
magma source. These isotopic variations are related to such a gradual increase in mixing sediments from the
west to east along the copper belt. The approximately mixing ratios in different portions of the copper belt are
< 1% of the Dongga deposit from the west segment, 1% ~5% of the Chongjiang, Tinggong, Nanmu and
Lakang’e deposits from the middle segment and 10%~15% of the Jiama deposit from the east segment.
Unlike Nd, Sr and Pb isotopes, O isotope lacks the above regular variations. The 6O values of the ore —
bearing porphyries are relatively stable along the whole copper belt (ranging from 5. 5 %, to 9. 8 %o with a mean
of 7.7 %) and notably higher than that of depleted MORB (5. 70 %,). These variations indicate that the ore-
bearing porphyries from the middle and west segments of the copper belt underwent more crustal contamination
during their intrusion process in consideration of their less source mixing of subducted sediments. A local sharp
decrease of "% values in the copper belt (Chongjiang and Tinggong deposits with a range of —1. 8%, to 0. 5%,
and a mean of —0.5 %,) is probably related to meteoric water metasomatism immediately after the porphyry
consolidation and suggest a penetrating-down ”funnel” present in this area.

Key words: Gangdise copper belt; ore-bearing adakite; isotopes; source composition; crustal

contamination
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