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Fig. 1 Geological sketch map of the Tuwu (a) and Yandong (b) porphyry copper deposits ,showing

sampling sites
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Fig. 2 Electron microprobe of zircons from the plagiogranite porphyry in Tuwu area
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Table 1  Single zircon U Pb ages of the plagiogranite porphyry in Tuwu and Yandong area

wy/10° s [F] fr 2 JR T LL 2 KR/ Ma

}:\J]: % %%E%‘éﬂ&##?i m/ ug ‘Zlgll()jlﬂg Zﬂﬁpb 208 Pb 206pb 207Pb 207 Pb 206Pb 207 Pb 207 Pb

Pb 204Pb 206 Ph 238 U 235 U 206 Pb 238U 235U 206 Ph

1 VR (F W KA 15 233 14 0.007 1833 0.0883 0.0581 0.436 0.0544 364 367 386
PRXUHE T 5 A (21) (22) (18)

2 ?ﬂéf-féiéﬁﬂ{cﬁ 15 105 10 0.059 114  0.1412 0.0571 0.423 0.0538 358 359 362
PRAHE B A (39) (45) (41)

3 TR (0 F W] AT 10 242 15 0.007 1255  0.1326 0.0572 0.424 0.0538 359 359 364
PRBUHE T i (18) (19) (16)

4 (OB VR 5 298 20 0.013 441 0.1511 0.0569 0.421 0.0525 357 350 309
PRAHE B A (37) (40) (35)

5 TR (0F W] AT 5 377 42 0.100 84 0.1042 0.0572 0.395 0.0500 359 338 196
PRBUHE H T i (25) (71) (84)

6 (I W RAT 5 494 54 0.120 89 0.1480 0.0567 0.389 0.0498 356 334 185
PRAHE B A (19) (36) (40)

7 PR IE W E 5 254 16 0.010 489  0.1383 0.0558 0.382 0.0496 350 328 177
PRXUHE F T i A (44) (46) (41)

1 :200pp/ 2Pl AT SIG X FI( Pb=0.040 ng,U=0.020 ng) RMBERETRIE & Lo b (R BT IR A7 38 289 0 U e B8 R) 47 32 466 5 0

3 20 B0 .0569(37) , KR 0.0569 £0.0037.
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Fig. 3 The U-Pb concordia diagram of zircon from the

plagiogranite porphyry in Tuwu area
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Fig. 4 U- Pb concordia diagram of zircon from the

plagiogranite porphyry in Yandong area
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DA FRBTRLES A7 U- Pb SR AT Rb- Srfe] (07 38 55 I
LAFR AR, £ R ANE A S0 B (RHAE K 3
) AR TR e BRI AN R A R - B A
i’/ ¢

2 W AHIIAR

PIRBESE(2000) 20 A4E LR B AL IR EL 4 1F .

TERE ARG AL B 3 A REAH AT RE b ] B 50
S5 MBS 56 I T O 2 G R U SR EAT Re- Os
[ {7 28 A5 I 2R AE I8 I o, DAk 4 SR R 5 8 TR 43031
W 3.

Tl Os AMRYE Nier (H11 Os [FIf Z 4 @ik
19208/ 1 Os M LUV SRAS H 1) BEAERE £ 3 R Aot
5

t=1/NIn(1 +" 0s/"¥"Re) ]

BT Re AL H KL A=1 .666 x 10™1/a, ML R
(R 3R, LJRMGELR 7 (T &R AR
R EAE R R TR T 322 Ma e A (Kl 6) .

0 BT B A Tl A 25 1) 0 b AR B A
DI DG E | TRl AR 25 T B [ 30 A i A
BT ) 22 2% . H AN ZE 5058 (2000 , K TIAE) 78+
J2 FHGE AR ARAF B AF 5 A B A A T 4 A B K-
Ar [A) A7 2 AFE 8% e 0 8 (311 £5) Ma il
(341 £5) Ma. L 455 HT T Re- Os R F A
U TP AR 25 1) () A7 28 08 4D A 1) T Js ] AR ]
AT 360 ~310 Ma Z[H] J& T A,

Tuwu and Yandong area
3 o AR

3.1 BEFANEEA UPhERER

PSR BESF (2000) KAT 3 R0 A FF 5, 23l
HERIEE (NI ) KA gy 1k 2 H
RGO 5 4R R AR AT R RORE
B U-pb RS IINA B or R RS Do K L
TS E TR LA (N B 2R R A
A T NGRS A — AU AR BRSO A R F A
WA h (443 £26) Ma ;o — A AR ERS /N DA
PEZRAER A M 393 Ma. AIXECHEEA 1 B & RFE HE
W N A R Kl LA B RS B /T (443 £
26) Ma,fi KT (361 £8) Ma(l 7). JFH . 5F—4l
L S5 R TR A AR T RE R s A S kL
RS E /N T (443 £26) Ma.
3.2 2% Sm Nd R EF#E

KR TAEDHT T 7 PE KA A SmoNd [F]
PEEME(ER 4) HP G 3 R (R 4T 1 —3 5
BALMER R K 8) K13 Sm-Nd 55 I £k 4F % A
(416 £120) Ma. MZFFRIL R TR TURE A EH
HAT €M% X 055 2 24P R 10 5 KD A
BRIENREATH AR 2 SCEE N F ) 5 R

4 B

AR L 2 RHE 2R B2 A ™ ) ™ b Jo 7 553



20 i R H Ji 2002 4
T2 TE- ZEHRFKEXNE RoSrRAMNESITERE
Table 2  Rb Sr isotope composition of the plagiogranite porphyry in Tuwu Yandong area
G Wi,/ 107 ° w/10°° 87 Rb/ 61 8781/ %0Sr 20 & 1)
ZK002-367 20.07 623 .8 0.093 0.7039 12 -12.3
ZK705-519 19.05 390 .6 0.141 0.7041 11 - 12.7
YZK001-637 25 .85 456 .9 0.164 0.7040 14 -16.5
ZK705-846 .2 20.15 327 .2 0.178 0.7042 13 - 14 .4
ZK004-396 74 .44 744 .0 0.290 0.7050 14 S 11 .2
ZK001-462 58 .04 452 .1 0.372 0.7050 11 -17.5
TCl1-1 65 .08 293 .2 0.643 0.7067 24 - 12.7
Fx 3 TEMEFRIEET B Re.Os BAENRER
Table3 Re, Os isotope composition of molybdenite fromTuwu and Yandong area
. . . w(H Os) wg/10°° BERAEE
G JRFE 44 FEHE/ g 1109 M
Re 187RE 18705 a
0828-1 ZK4002-168 0.00327 0.0(3.0) 1167(9) 733 .5(5.6) 3.980(25) 325(3)
0828-2 ZK705-227 .8 0.00310 0.0(4.3) 1665(11) 1047(7) 5.684(37) 325(3)
0828-3 YZK001-275 0.02560 0.0(0.9) 18.26(0.12) 11 .48(0.08) 0.06105(87) 318(5)
0828-4 YZK001-312 0.01592 0.0(0.5) 209 .1(1.1) 131 .5(0.7) 0.7058(30) 321(2)
0828-5 ZK705-472 .5 0.01055 0.0(1.2) 321 .1(1.5) 201 .8(0.9) 1.085(4) 322(2)
0828-6 ZK004-650 .6 0.01305 0.0(1.3) 257 .8(1 .3) 162.1(0.81) 0.8679(53) 321(3)
0828-7 ZK001-749 0.01023 0.0(0.8) 37 .14(0.16) 23.35(0.10) 0.1264(2) 324(5)
T NI B D AR R 22
T4 TBRALEESR Sm.Nd EMIENTER
Table4 Sm, Nd isotopes of the wall rock from the volcanic rock in Tuwu area
. wy/10° ¢ 147 143
oo SR Bk S - 20 eyl
Sm Nd Nd Nd
1 ZK0 .04-555 EEVIES 5.645 29 .343 0.1164 0.512868 10 +8.8
2 ZK004-212.3 PSS 2.692 12.085 0.1247 0.512910 6 +8.6
3 TWI YL 6.433 27 .265 0.1427 0.512942 9 +8.8
4 TW2 E 5.102 22.156 0.1393 0.512760 8 +5.4
5 ZK705-325 .5 EELVIES 3.797 14.606 0.1572 0.512941 10 +8.0
6  ZK705-274 PSS 3.178 13.399 0.1435 0.512917 8 +8.3
7 TCI1-2 BRI 7.904 33.255 0.1438 0.512914 8 +8.2
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Fig. 7 Single-zircon U-Pb age of the ore-bearing
volcanic rock in Tuwu area
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Discussion on Metallogenic Epoch of Tuwu and Yandong
Porphyry Copper Deposits in Eastern Tianshan Mountains, Xinjiang

Rui Zongyao, Wang Longsheng, Wang Yitian
(Institute of Mineral Resources, Chinese Acade my of Geological Sciences, Beijing 100037 , China)
Liu Yulin
( Depart ment of Geology, Peking University , Beijing 100871 , China)

Abstract

With regard to the metallogenic epoch of the Tuwu and Yangdong porphyry copper deposits in Eastern
Tianshan Mountains , the previous researchers held that they were of early Carboniferous- Permian according to
the fossil organism discovered in the sedimentary rocks about 1km away from the ore district and the isotope ages
of the granitoids adjacent to the ore district . In addition, the tectonic setting of the copper mineralization was in-
ferred to be of the active continental margin of Kazakhstan plate - the Carboniferous volcanic island arc. Howev-
er, the suggestions mentioned above need to be reconsidered according to the new evidence of isotope chronology
obtained in this study : (1) the age of the plagiogranite porphyry ( ore-baring porphyry) is about 369 ~ 356 Ma
( Rb-Sr isochron dating and single-zircon U-Pb dating) , indicating that the porphyry occurred at the end of De-
vonian; (2) the age of molybdenite is (323 £2) Ma ( Re- Os isochron dating) , suggesting its formation in early
Carboniferous ; (3) the age of the altered rock is about 341 ~ 310 Ma ( K- Ar dating) , implying that the alteration
must have taken place in early Carboniferous; (4) the ages of ore-bearing volcanic rocks (named diorite por-
phyrite before) range from 416 Ma to 360 Ma, which should be assigned to Devonian; and (5) the tectonic set-
ting of porphyry copper deposits in Eastern Tianshan Mountains belongs to the active continental margin of the
Tarim Plate , and hence the deposits are likely to be products of the island arc volcanis m- plutonic activity .

Key words : isotope chronology , Tuwu copper deposit, Yandong copper deposit, Eastern Tianshan Moun-

tains



