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Fig.l ~ Geographical position and geotectonic setting for the Qulong and the Chongjiang porphyry copper deposits
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Table 1 SHRIMP U Pb dating data of zircon from porphyry in the Qulong and the Chongjiang porphyry copper deposits
in the Gangdese porphyry copper belts , Tibet
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BEGG 5 DTh gy Ry B g DBy gy
20ph/ %  U/10°% Th/10° 6 u u u u
R

QO01-1 .1 4.69 2088 1174 0.58 5.54 18.95 0 .32 0.0201 16 0.002944 1.7 0.103

Q001-2 .1 53.50 128 85 0.69 0.430 11.7%£3.7 0.00182 31

Q001-3 .1 14 .31 379 263 0.72 0.988 16.7%1 .2 0.00260 7.2

Q001-4 .1 17 .05 509 241 0.49 1.26 15.32+0.72 0.00238 4.7

Q001-5 .1 9.97 468 223 0.49 1.26 18.17%0.79 0.026 48 0.00282 4 .4 0.091

Q001-6 .1 6 .34 770 1028 1.38 1.89 17.26 0 .45 0.002681 2.6

Q001-8 .1 4.25 427 620 1.50 1.01 16 .96 0 .44 0.0134 40 0.002635 2.6 0.066

Q001-7 .1 19.65 312 170 0.56 0.816 15.7%1 .5 0.00244 9.3

Q001-9 .1 15.67 532 855 1.66 1.34 15.91 £0.76 0.00247 4.8

Q001-10 .1 19.16 297 155 0.54 0.869 17.1 %1 .2 0.00266 7.0

Q001-11 .1 25 .81 203 76 0.38 0.617 16.9 X1 .7 0.00262 10

Q001-12 .1 15.36 262 303 1.19 0.743 18.0%1.0 0.062 25 0.00279 5.8 0.233

Q001-12.2 6 .30 763 1377 1.87 1.88 17 .33 10 .54 0.316 27 0.002692 3.1 0.118

I

C051-26-1 .1 17 .44 438 331 0.78 1.01 14.3%1.0 0.00223 7.0
C051-26-2 .1 5.39 505 523 1.07 1.25 17.62 X0 .66 0.042 25 0.00274 3.7 0.151
C051-26-3 .1 16.03 448 331 0.76 1.09 15.34%0 .85 0.00238 5.5
C051-26-4 .1 51 .20 1718 2430 1.46 20.2 42 9 %3 4 0.457 11 0.00667 7.9 0.697
C051-26-5 .1 8.92 840 1519 1.87 1.86 15.12 %0 .45 0.171 43 0.002347 3.0 0.067
C051-26-6 .1 17 .65 253 153 0.63 0.607 14.80 =0 .84 0.035 38 0.00230 5.7 0.149
C051-26-7 .1 6.39 974 1110 1.18 2.16 15.54 10 .46 0.212 31 0.002414 3.0 0.094
C051-26-8 .1 10 .47 605 640 1.03 1.33 15.79 0 .63 0.0164 61 0.002297 4.3 0.070
C051-26-9 .1 20.75 592 439 0.77 1.43 14 .38 £0 .86 0.00223 6.0
C051-26-10 .1 6.70 718 1090 1.57 1.70 16.51 0 .48 0.0307 25 0.002565 2.9 0.115
C051-26-11 .1 19 .21 491 409 0.86 1.17 14 .42 10 .89 0.00224 6.2
C051-26-12 .1 24 .39 455 368 0.83 1.05 13.050.97 -0.024 83 0.00203 7.4 0.090
C051-26-13 .1 5.48 643 734 1.18 1.43 15.74 £0 .44 0.0267 25 0.002445 2.8 0.111
C051-26-14 .1 8 .51 484 311 0.66 1.08 15.36 £0 .54 0.0217 37 0.002386 3.5 0.096
C051-26-15 .1 8.17 554 542 1.01 1.33 16.5510.67 0.00257 4.1
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Fig.2 SHRIMP U-Pb age of zircon from quartz monzo-

granite porphyry in the Qulong porphyry copper deposit
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Fig.3 SHRIMP U-Pb age of zircon from monzogranite

porphyry in the Chongjiang porphyry copper deposit
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Table 2 SHRIMP U Pb dating data of zircon from diorite porphyrite at the Chongjiang porphyry copper deposit
in the Gangdese porphyry copper belts , Tibet
FE 45 o STho TRRT TR N P 1S
06ph/ % U/10°° Th/10°° U /10 U U U
C051-470-1 .1 0.76 3050 1411 0.48 12.7 31.00 £0.72 0.327 5.4 0.00482 2.3 0.433
C051-470-2 .1 0.92 4365 9351 2.21 9.90 16 .84 10 .41 0.01748 5 .4 0.002616 2.4 0.442
C051-470-3 .1 0.00 1018 807 0.82 2.03 14.91 +0 .49 0.0275 9.0 0.002315 3.3 0.366
C051-470-4 .1 6.98 786 395 0.52 1.47 13.02+0 .54 0.0212 31 0.002022 4.2 0.135
C051-470-5 .1 27 .45 374 165 0.46 1.60 23.2%3 3 0.207 28 0.00360 14 0.505
C051-470-6 .1 0.00 266 215 0.83 0.653 18 .38 £0.79 0.0688 8.1 0.00286 4.3 0.531
C051-470-7 .1 3.90 981 1072 1.13 1.84 13.49 +0 .44 0.0160 25 0.002095 2.8 0.131
C051-470-8 .1 2 .46 486 800 1.70 2.77 41 6*1 2 0.0518 12 0.00647 2.8 0.231
C051-470-9 .1 3.61 869 939 1.12 1.84 15.331£0.63 0.0184 22 0.002381 4.1 0.187
MR BEWIFE £ 1,
F3 ERMAIEH HEHKA K Ar £

Table 3 K Ar dating data of K- feldspar from ore bearing porphyry rock in the Qulong and the Chongjiang
porphyry copper deposits

TEUT FER 40 Ar

\ \ ERE  Arl A

RS REREH o % SAT 0 Ar/ ™ Ar Sar A RMEE Ma
H/g IO'IUmol'lg % 10" "mol™ g

CZK121-56 KA 6 .85 0.0472 1.961 72 .48 2.3930 0.5338 £0.0073 1830.9%9 4 16 .43 0 .31

QZKO001-226 @KF 4.69 0.0461 1.288 93 .40 2.3928 0.2659 £0.0071 9336.9 *62.7 15.77 X0 .45

W AERTREEHTUR AL 25 50 50 =0 Rk B E R BRI 2 AR A A=5 543 x10"'%7a K/ K=1.167x10 %3 %N 20,
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Fig.4 SHRIMP U-Pb age of zircon from diorite porphyrite Fig.5 Re- Os age isochron line of molybdenite from the

in the Chongjiang porphyry copper deposit Qulong porphyry copper deposit
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Table 4 Re Os dating data of molybdenite from Cu Mo ores in the Qulong and chongjiang porphyry copper deposit
FE S 4 FEe) mg - “s 187 R/ 188 Og 1873&/2808 187 g/ 188 0g ]87(‘)|S_'/£;(OS WA
Re/(pg/g) 4 Os/(ng/g) "“"Re/(pg/ @) (S (S / Ma
oK Je,
QTCl-1 52.47 136.7%3.1 23.47%0.23 85.90+1 99 2.97E+06 1.24E+05 8.05E+02 2.92E+01 16.23%£0.90
QZK001-80 32.22 41.64%0.55 7.45%0.07 26.18+0.34 3.73E+05 7.29E+03 9.86E+01 1.74E+00 15.75%0.42
QZK001-175 11.76 16.44%0.14 4.22+0.06 10.33+0.09 5.87E+04 1.73E+03 1.65E+01 5.4E-01 16.03%0.71
QZKO00-306 6.58 303.1 £3.1 52.11 £0.64 190.5%*1.9 1.07E+06 9.38E+04 2.86E+02 2.51E+01 15.96%1 .98
L
C 21 9.03 206.4%*1.8 34.09%0.30 129.8 1 .13 5.98E+05 2.51E+04 1.50E+02 6.27E+00 15.11 £0.90
CcF 22 9.20 185.4%*1.5 29.45%0.25 116.670.98 8 .44E+05 6.83E+04 2.06E+02 1.66E+01 14.71 £1 .68
CZK121-56 9.06 205.9%1.9 36.30£0.27 129.4%1 .21 1.63E+05 3.05E+03 3 .83E+01 6.89E- 01 14.45%£0.38
CZK121-123 9.44 192.5%1.8 33.62+0.24 121 .0%*1.12 1.76E+05 3.02E+03 4.15E+01 6.78E- 01 14 .47 %£0.34
CZK051-248 16.61 111 .8%1.0 28.06£0.19 70.25%+0.63 4.70E+04 6.02E+02 1.13E+01 1.37E- 01 15.68£0.28
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Fig .6 Re- Os age isochron line of molybdenite from

the Chongjiang porphyry copper deposit
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Table 5 SHRIMP U Pb dating data of zircon from ore bearing porphyry and barren porphyry in

the Qulong and the Chongjiang copper deposits

Q001(13) C051-26(15) C051-470(9)
WX LA L T
FEREEY FgE KGR BEA “RAERARS NI A
R R R R3S R R RS ARG
200pyy (WAL TG % 4.25~53.50 5.39 ~51 .20 0.00 ~ 27 .45
206 ph, 1) % 16 .31 15.11 5.18
20py* AR KEE /10 0.430 ~5.54 0.607 ~20 .2 0.653~12.7
2060ph” [ FEME/ 1076 1.43 2.58 3.87
U MARESE 10 128 ~ 2088 438 ~1718 266 ~ 4365
U FEHME 107 ¢ 549 .08 647 .87 1355
Th ARG/ 10 - © 76 ~1377 153 ~ 2430 165 ~ 9351
Th 1M/ 10" ¢ 505 .38 726 .27 ~ 1684
2B27h B8 U A LG 0.38~1 .87 0.63~1.87 0.46 ~2 .21
B21h B8y FEME 0.927 1.044 1.03
FRE/ Ma 17.58 £0.74 15.60 £0 .52 14.54 %0 .65

T AF S T RS P, A Pb T 23 50 A A A RSO PR

Patriat et al., 1984 ; Prell et al., 1992 ; Quade et
al ., 1989 ; ZE1EM ,1995) 116 75 i i i [ T 32
T 50 JT ) 32 Y A A R R AR B T g AN
XA B A BEAR T oA S R R
B AR A S e T TR S gl I 2% TS HIR 4 BROR AR
S g JR I B R BE S BT B R . Miller 55
(1987) SRR 45 (1998) F 4 K PETEA FL HUA R AL
RS RO R R T =k itis
gy KEWTHZ 5 (40 ~ 35 Ma) = GPAEEE)(18 ~13
Ma) FITFIZ 5 (3.4 Ma A%E 2.5 Ma BHAI1 .7
Ma C #5) (IR 55 1998 ;Quade et al . ,1989) ;%I
O3 T PRSI L BY PL JERKT 35.3 ~14.6 Ma,P2
BT 13 .5 ~3.6 Ma( W fR FHEE ,1998) . Wiy
A X S RS B SHRIMP AF W8 43 0l Ry
(17 .58 £0.74) Ma( X&) M (15 .60 £0.52) Ma(
IOy Rl 5 50 BEA 1) SHRIMP 4F 6% (40 .9
10.1) Ma( EJB) (38.510.2) Ma(#LIZ%) (37 .6

+0.2) Ma(ZER) (37.5£0.2) Ma(ZEEME) .

(37.1 £0.2) Ma( P2 2) F(35.0 £0.2) Ma( L
J ) (BRAETE 2002) .
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Fig . 7 6180-age diagram of Cenozoic foraminifera at the
bottom of the Atlantic Ocean ( Modified form Miller et

al., 1987 and Pan et al ., 1998)
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Fig. 8 Sedimentation rate-age diagram for submarine

sediments on sedimentary fans in the North Indian Ocean

( Modified from Rea, 1992 and Pan et al., 1998)
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PEBR 2K L Ak 56

(3) B A BEE B TR T 40 ~35 Ma XK
Wity W BT E B T T 18 ~ 13 Ma , X AN 1)
B 1E o3 0l 5 R iz s A S fEis s A 06 .

(4) MR AL B v SR A B S 1 3 JCH BE
A JRUN PR R LT R U BB S A 4 F B
FE) ST SR B (R S SR 985 T .
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Metallogenetic Epoch of Gangdese Porphyry Copper Belt and Uplift of
Qinghai- Tibet Plateau
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(1. Institute of Mineral Resources, CAGS, Beijing 100037, China; 2. Chendu Institute of Geology and Mineral Resources,

CAGS, Chengdu 610082, Sichuan, China; 3. Department of Geology, Peking University , Beijing 100871 , China)

Abstract

Zircon samples from the Qulong quartz monzogranite porphyry in the Gangdese porphyry copper belt , from

the Chongjiang monzogranite porphyry and from the Chongjiang diorite porphyrite give SHRI MP U-Pb ages of
(17.58 £0.74) Ma, (15.60 £0.52) Maand (14.54 £0.65 Ma) , respectively . K- Ar ages for K-feldspathic al-

teration of the mineralized porphyry in the Qulong porphyry copper deposit and in the Chongjiang porphyry de-
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posit are (16 .43 *0 .31) Maand (15.77 +0 .45) Ma, respectively, while Re- Os ages for molybdenite from ores
of these two deposits are (15.99 £0.32) Ma and (14.8510.69) Ma, respectively . Thus the metallogenic ages
for the Qulong and the Chongjiang porphyry copper deposits are constrained between (17 .58 £0.74) Ma and
(14.85%0.69) Ma. From strongly mineralized Qulong quartz monzogranite porphyry through intermediately
mineralized Chongjiang monzogranite porphyry to barren Chongjiang diorite porphyrite , the SHRI MP U- Pb ages
of zircon become younger and younger, and the radiating 206pp . U and Th contents grow higher and higher.
This suggests that the intensity of mineralization decreases wtih the mixture of curst material . Variations in 80
values of foraminifera at the bottom of the Atlantic Ocean and in sedimentation rate on submarine sedimentary
fans in the north Indian Ocean indicate that mineralizations in the Yulong and the Gangdese porphyry copper
belts were related respectively to the Gangdisé and the He malayan move ments. The SHRIMP U-Pb ages of zir
con from host rocks in the Yulong prophyry copper belt vary from (40.9 *o .1) Ma to (35.0 +0 .52) Ma,
while the SHRIMP U-Pb ages of zircon from host rocks in the Gangdese porphyry copper belts range between
(17.58 £0.74) Ma and (15.60 £0.52) Ma.

Key words : geoche mistry , SHRIMP U-Pb age , K- Ar age of K-feldspar, Re- Os age of molybdenite , uplift
of the Qinghai- Tibet Plateau

( L 263 T1) ( Continued from p.263)

deposit is a by-product of Zhongchuan granite which provided heat source and main partial water source for Au
mineralization, that the solution was in return heated by deep granite and circulated in Devonian sediments to
form ore-forming solution. In structure, F, acted as a passage conduit through which ore-forming solution en-
tered such ore-hosting structures as F; and F,, for the deposition of Au.

Key words : geoche mistry , Qinling orogenic belt, Liba large-size gold deposit, geochronology ,stable isotope



