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Table |  The microprobe analyses result( %) of the chemical compositions of ore-bearing volcanic rocks
from the Tuwu porphyry copper deposit®

’* ] | FeO

5 B EH 50, | TiO: | Cr0s | ALOs o) MnO | MgO | CaO | NaO | KO | P:Os | SO; - CuO | B
1| &FEmMERE|49.86] 1.14 | 0.00 {1519 8.76 | 0.19 | 10.86 | 2.38 | 4.92 | 0.20 | 0.15 0.53 | 0.08 | 94.26
2 [ XWHELRE|51.49[ 0.91 | 0.57 | 18.08 8.54 | 0.24 | 9.53 | 2.08 | 5.11 | 0.59 | 0.21 0.36 | 0.00 | 97.71
3| EFRXRMER|53.64| 0.78 | 0.18 |17.95| 6.84 | 0.05 | 7.16 | 1.98 | 3.29 | 2.98 | 0.16 | 0.12 | 0.00 | 95.13
4| FTKRMEHE|55.65] 1,08 | 0.08 [20.54 | 294 | 0.01 | 4.05 | 0.91 | 5.32 | 3.51 | 0.03 | 2.70 | 0.67 | 97.29
5| FFEESE |59.17] 0.99 [ 0.12 | 17.06 | 6.45 | 0.09 | 4.21 | 2.29 | 7.67 | 0.16 | 0.10 | 0,01 | 0. 01 !98.36
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Fig. 1 The isotope age distribution of the granite
in Eastern Tianshan orogen

(modified from Ji Jinsheng et al, ©)
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Fig. 2 The distribution of the middle Variscan granitoid in north of the Eastern
Tianshan Mountains (after Wang Zuoxun et al. , 1990)
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Fig.3 The deposit distribution of the porphyry copper belt and the related ore belt in the Eastern Tianshan orogen

(Some data from Ji Jinsheng et al. @)
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Tectonic units; 1 —the Tarim pl tform; 1 —the Eastern Tianshan orogen: 1 ;—the early Paleozoic Middle Tianshan island arc belt, ¥ ,;—the
Paleozoic Kumushi back-arc basit , 1 ;—the Late Paleozoic Aqishan—Yamanshu rift trough, 1,—the Qiugemingtashi—Huangshan ductile
shear belt, I s—the Dacaotan—Fanggur transitional belt, 1 s—the Paleozoic Haerlike—Kanggurtag island arc belt. I ;—the Turpan—Hami
terrane ; Fault belts: (I)—the Karggurtag fault belt, @—the Kushui fault belt, @)—the Aqikekuduke—Shaquanzi fault belr; Deposits: 1—
Tuwu, 2— Yandong, 3—Chihu, 4—Sanchakou, 5—Xiaorequanzi, 6—Xitan, 7-—Mahuanggou, 8—Kangxi. 9—Kanggur, 10—Matoutan.
11--Xifengshan, 12 Hongshigang, 13 -Cuiling, 14--Baiganhu, 15—Huyanggou, 16 —Haerla, 17 —Huanershan, 18 Yuanbaoshan, 19
Qi'eshan, 20— Jinshan, 21 —148 gold mine, 22—Wutongwozinan, 23— Jingerhu, 24— Laojindong, 25—Hulubei, 26— Baishandong, 27—
Yuxi; Legend: A—copper deposit, B—gold deposit, C—silver deposit, D—ductile shear belt
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Table 2 &na(f) and & (¢) values of No. 2 Formation of the Qieshan Group from the Tuwu porphyry copper deposit
Sm Nd 1478m ‘ 143Nd Rb Sr $7Rb 825

5 w B ¥Rb M o
RBS BOGH (x10-9)|(x10-5)| N | wNd + 20 [ena () 109 <% wSr wig (tle| e
W2 WLt 5.102 | 22.156 | 0.1393 [0.512760[ & |1 5.4| 2.723 | 1.191 |0.006618(0.704292} 12 | +0.78
TW1 33 6.433 | 27.265 | 0.1427 [0.512942| © |+8.8|36.12 |8 838 |0.01183 |0.705482| 12 |+17.2
ZK004-555 | XFFLIA | 5.645 | 20.343 | 0.1164 [0.512868) 10 |+8.8|31.56 | 0.7884 |0.1158 |0.704450] 11 | —2.6
ZK705-3255 | & § ERIEH | 3.797 | 14.606 | 0.1572 |0, 512041 | 10 [+8.0[30.21 | 0.5226 |0.1674 |0.704049 11 |—~14.8
ZK705-274 |AFMEEITRE| 3.178 | 13.399 | 0.1435 [0,512917) & |+8.3| 21,19 | 0.1920 |0.3195 |0.704937] 13 |—15.9
TCl11-2 | &FEELRE| 7.904 | 33.255 | 0.1438 [0.512914| 8 [+ 2| 2.598 | 0.8005 |0.009396|0. 704203 13 | —0.72
ZKO004-212-3| A5 MBI RE| 2.692 | 12.085 | 0.1347 [0.512010] 6 |+8.6| 4.492|0.3719 [0.03497 [0.708716) 11 | —8.7

B cenaCe) Bl es (0) {81 B4 o B 0 AR B 5t S 7 96 S T RO AR 5 4 07 o B0 4 M 1L S L5080 S Nd B FEE SIS 416 Mat
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Table 3 The microprobe analyses result(% ) of chemical compositions of the altered plagiogranite

porphyry from the Tuwu porphyry copper deposit®

S | S0, | TiO: [ CrCh | Al:Os | FeO+Fe,Os | MnQ | MgO | Ca(d | Na,O | K0 | P:Os | SO CuO | B
1 §9.45 | 0.2z | 0.03 | 13.50 2.43 0.11 { 0.88 | 2.75 | 6.39 | 1.03 | 0.00 | 0.47 | 0.00 | 97.3]
2 73.03 | 0.0% | 0.02 |11.67 1.21 0.14 | 0.41 | 3.82 | 5.53 | 0.93 | 0.00 | 0.02 | 0.04 | 96,87

D—rESEENEEF RN A TR AR . AR 3%UT.
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Table 4 &va(t) and &, (r) values of the altered plagiogranite porphyry from the Tuwu porphyry copper deposit

Sia Nd 147 143 Rb Sr 87 87
RS | s | oaes “‘ir:i‘ “‘Eg Foenld oo o TE? % toe | @
ZK001 395 | 1.2.9 | 5.392 | 0.1368 |0.512421| 5 |—1.4| 74.44 | 0.7440 | 0.2897 |0.704987| 14 | - 11.2
yZKO001-637 | 1.890 | 1¢.218 | 0.1119 |0.512812 9 |+7.4| 25.85 | 0.4569 | 0.1638 |0.703955| 14 | —16.5
ZK00z 367 | 2.051 | 1C.044 | 0.1235 [0.512944| 10 |+9.4| 20.07 | 0.6238 | 0.09316 |0.703877| 12 | -12.3
ZK705510 | 1521 | 8.168 | 0.1126 [0.512806| 5 |+7.2| 19.05 | 0.3906 | 0.1a12 [0.704088| 11 12.7
vZK001-462 | 2.485 | 14.860 | 0.1012 [0.512767| & |+7.0| s8.04 | 0.4521 | 0.3717 [0.704975| 11 | —17.5
ZK705-846-2 | 0.7032 | 3.621 | 0.1175 |0.512870 o [48.3| 20.15 [0.3272 | 1783 [0.704175| 13 | —14.4
TCI-1 | 3.79 |21.844 | 0.1038 |0.512730| 7 |+6.2| 65.08 | 0.2032 | 0.6427 |0.706739| 24 12.7
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Table 5 50 and 8D values of the minerals from

the Tuwu and Yandong porphyry copper deposits

RS | CREMA | B 8180y smow
ER | BER 7. 0%
LB | RwT 7. 0% — 52
TR | &k4a 8. 0% —48%,
E: HE 7. 7% ~83%

12 HE 9. 6%, —350%,
AR B 7. 8% —69%

8Dv.smow
—66%;

© K N e v s w R

ER AE 9. 6%, —44%
+2 "% 9. 7% —45%
42 A% 9. 2% —18%

AR EERANERS S REA AN R I RLRE
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KR O W ACR B AR IRBOUK Bk B B A TR
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Table 6 5*Svor values of the sulfide from the Tuwu
and Yandong porphyry copper deposits
Fe | 1 2 [ 3] 45 67
REHE|EK | tBE |tH | tR | +R | EX | &%
®% | Py | Cp | Py | Cp | By | Py | Py
84Sy cpr [0. 9% | — 0. 5% [0. 2% [0. 2% | 1. 28 0. 6% [0. 7%
EESGHTEBANERT ERERHRATAGCRERE
. BB S X MAT251EM. R A Cu:0 NS
B RABREE V-COT. H50ME R — 0. 2% . Py— %

g Co—KHF .
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Fig. 4 The te:tonic framwork of the Eastern Tianshan orogen (modified from Ma Ruishi et al. . 1993)
W R ek G, | —RRLEDHOFEARRE IR 1 PR HERGNW, T,k HERUAER, T.—
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R 2— W3- B AL A — DR K L S— REEEHR TR Y, 6—F — W ER VB, 7 ERER
Tectonic units;: | —the Taim platform; I —the Eastern Tianshan orogen (the active margin of Tarim platform): I —the early Paleozoic
Middle Tianshan island arc belr, 1 ,—the Paleozoic Kumushi back-arc basin, I ;—the late Paleozoic Aqishan— Yamanshu rift trough, I.—
the Paleazoic Kanggurtag islind arc, I s—the Turpan-Hami basin, 1;—the Late Paleozoic Bogeda rift trough, I ;—Haerlike forearc basin.

X —the active margin of Siteria plate; Fault belts: (D— the Kanggurtag fault belt, @ -the Agikekuduke fault belt, 3

- the Kalamaili - Mo

ginwula suture zone; Legencls: 1--craton, 2 ductile shear zone, 3—volcanic rock of the island arc, 4—volcanic rock of the rifr trough, &

sediment of the continent slcpe. 6—the Mesozoic Cenozoic sediment, 7—the metamorphic rock series
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The Eastern Tianshan Porphyry Copper Belt in Xinjiang
and Its Tectonic Framework

RUT Zongyao", LIU Yulin”, WANG Longsheng'’, WANG Yitian"
1) Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing, 100037
2) Department of Geologys Peking University, Beijing, 100871

Abstract

The Tuwu and Yandcng large porphyry copper (molybdenum) deposits were discovered recently in south-

eastern Xinjiang, form the Eastern Tianshan porphyry copper belt. As shown by the chronological constraints,

the age of plagiogranite porphyry related to mineralizaiton is about 369~ 356 Ma (Rb-Sr isochron dating and

single-grain zircon U-Ph dating) » the age of molybdenite is 320 Ma (Re-Os isochron dating) , and the age of al-

tered rocks is about 341~310 Ma. The ore-bearing wall-rocks, trachybasalt and trachyandesite probably oc-
curred in the Devonian (Sr1-Nb age, 416 Ma; single-grain zircon U-Pb ages, 356 Ma, 390 Ma and 440 Ma).
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The porphyry copper depasits are the product of island-are voleanism—plutonismi. To the south of the porphyry
copper belt is the wel -known Kanggurtag gold belt, and further south is the Xingxingxia silver belt. Therefor-
e, from north to south, the assemblage of the orogenic deposits is manifested as the porphyry copper (molybde-
num ) belt—ductile shear and epithermal gold belt—epithermal (tectonic alteration) silver belt. The instrusion
ages are older in the north than those in the south. All the evidence indicates that the partial melting depths of
granitic magma became deeper southwards, and implies that the tectonomagmatic plane was subducted from
north to south. As the reflection of the crust—mantle evolution, tectonomagmatism in the Eastern Tianshan
persisted from 370 to 240 Ma, which implies that there scemed to be a belt of continuous evolution of granitic
magma from Haerlike and Kanggurtag in the north to the Central Tianshan in the south. No sign is found that
plutonism has been interrupted by several extension events that occurred in the Eastern Tianshan during the Pa-
leozoic.

The authors discusses the mineralization mechanisms and tectonic framework of porphyry copper deposits,
gold deposits of ducti'e shear belt type and silver deposits of tectonic alteration type in the Eastern Tianshan and
construct a mineralization model, which suggests the new direction in mineral prospecting in the Eastern Tian-

shan orogen.

Key words: porphyry copper; subduction zone; tectonomagmatic evolution; plate; tectonic framework
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