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Abstract

Based on detailed field geological survey and syste matic isotope geoche mical studies, the authors have dis-
cussed the metallogenic epoch and origin of the Kalaxiangeer copper deposit on the southern margin of the Altay

Mountain, Xinjiang . The copperbearing minerals mainly occur in the form of heterogeneous gobbets and vein-
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lets disse minated in various veins such as K-feldsparquartz veins, epidote veins and quartz-calcite veins, which
are obviously controlled by NN W-striking faults . The mineralization distribution in the ore district is highly un-
even and shows lack of pervasive alteration mineralization zonation typical of representative porphyry copper de-
posits . The (230 £5) Ma age for the formation of copperbearing K-feldspar was obtained by ** Ar-** Ar method,
which is re markably younger than the age of the ore-hosted porphyry [(380 815 .7) Ma ,zircon SHRI MP U- Pb
age ). The sulfur and lead isotope compositions indicate that the ore-forming materials were mainly derived from
the volcanic rocks and granodioritic porphyries . The hydrogen and oxygen compositions suggest that the ore fluid
is a mixture of magmatic water and meteoric water. According to the above results , the authors have reached the
conclusions that the main metallogenic epoch in the Kalaxiangeer copper deposit is Indosinian, and that most of
the mineralization might have been related to the post-orogenic meta-alkaline granitic magmatism developed
along the NN W-striking Laoshankou fault. Nevertheless, it is also probable that there might have existed non-

significant syn- orogenic porphyry-style mineralization .

Key words : geoche mistry ,** A" Ar age ,porphyry copper deposit , Halasu copper deposit , Kalaxiangeer cop-

per belt , Altay
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Fig. 1 Geological map of the Halasu copper deposit on the southern margin of Altay
a. Map showing regional geology ; b. Geological map of the Halasu copper deposit ; ¢. Geological section along No.8
exploration line of the Halasu deposit; d. Copperbearing K-feldspar quartz vein
1 —Intermediate- basic volcanics of Middle Devonian Beitashan Formation ; 2 —Diorite ; 3 —K-feldspar granite ; 4 —Granodioritic
porphyry; 5 —Ore-bearing granodioritic porphyry ; 6 —Syenitic porphyry; 7 —Ore body and its serial number ;

8 —Location of No.8 exploration line ; 9 —Drilling hole and its serial number; 10 —Fault
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Table 1 Sulfur and lead isotopic composition of sulfides from Halasu copper deposit ,Southern Altay

R BE AR Wk % 5 34S\LCDT/ %o 206 pry/ 204 py 207 pyy/ 204 pyy 208 1,/ 204 ppy
ZK801-5 KIS Z A A Bk BRAT 2.5
ZK801-7 Kl o2 ficiRam e 1k g - 4.7
ZK801-8  ALNKBEE PG Gk ST -35
BT -25
ZK801-10 AL INKBEE TR 1k HARA -4
TR - 4.2
ZK801-12 {6 R PAKCTES v afl o B R4k HAA 2.2

HRRAT -1.6 18 .273(9) 15.524(8) 37.990( 20)
ZK801-13 W0 B AmG™ ik TR -6.5
ZK801-14 ALK BES R Gk 10 B -4
ZK801-15 K iliZAHh =t iciR ™ 1k HAA -3
HRAT -1.6

ZK801-18  fhix KB R 4tk 1L B RN -2.5 19.362(21) 15.589(12) 39.355(32)
ZK801-21 Kl bh ) ep 3 A e ik I -5.6
ZK801-23 BT Ik 4 Gk 1k B -3

HRRAT -3 18 .265(12) 15.532(12) 38 .064(31)

ZK801-24 A KBTS 40 ik G tki ™ 1L BN 2.2 18.332(9) 15 .540(8) 38.298(22)
ZK801-26 Ak KK AT 154 A7 e fik A -6.5
ZK802-1 KL & i A7 ik BT -1.9
ZK802-2 Kl iR GeRE b g -3.2
B S22
ZK802-3 KL A AT ik HAA -38
ZK802-5 KUl A A ik HARA - 4.9

E RN -3.5 18.052(12) 15.501(11) 37 .813(23)

ZK802-6  ALINKBEE PG GRSk -3.7 18 .461(11) 15 .606(9) 38 .579(24)
ZK803-1 KL A il A ik HAA -3
ZK803-2 KLl R A A ik B -3.2
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from the Halasu copper deposit
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Table 2 Hydrogen and oxygen isotopic composition of quartz from Halasu copper deposit ,Southern Altay

5 FF b il i W 4 8Dy.smow/ %o 618O\LSMOW/ %ho SISOHzo/ Yo
ZK801-5 L B A ik PEE - 80 11 .1 2.78
ZK801-21 L B A ik PEE -89 12.2 3.88)
ZK801-26 b 1 DA B 25 25 i A % Jik VEE - 83 10.4 2.08
ZK802-1 LA R R A ik Ve - 82 10.8 2.48
ZK802-2 LA R R A ik e -85 11 .4 3.08
7ZK802-3 KL A K VEE - 84 12.2 3.88
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Fig. 4 Hydrogen and oxygen isotopic composition of quartz
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Fig. 3  Tectonic discrimination diagram for lead isotope
of the Halasu copper deposit (after Zart man, 1981)
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Table 1 *° Ar-? Ar data for mineralized K-feldspar (ZK802-3) in the Halasu copper deposit
B o c (YA A, CAvPAn, CTAr¥An, (PAvPAD, PAr10 “mo  PArsg/ % YAr /¥Ar t/ Maflo
1 500 45 7236 0.0330 0.1288 0.0520 6.54 0.05 35.9800  620.0 £13.0
2 600 33.7359 0.0088 0.0771 0.0280 18.90 0.19 31.1297 547.9£9 .0
3 700 14 3471 0.0044 0.0299 0.0581 97 .66 0.93 13.0573 250 .3 %3 2
4 800 9 .8405 0.0010 0.0742 0.0144 478 .74 4.53 9 .5508 186.4%2.2
5 900 10.7783 0.0009 0.4133 0.0134 393.72 7.49 10 .5446 204 .8 %21
6 950 11.2028 0.0007 0.5947 0.0137 405 .89 10 .54 11.0336 213.7%2.2
7 1000 11 3650 0.0005 0.1263 0.0140 388 .58 13 .47 11.2095 216.9%2 .4
8 1060 11.7689 0.0004 0.0101 0.0142 663 .52 18 .46 11.6439 224 8 %2 3
9 1120 12.0463 0.0005 0.0069 0.0127 682 .06 23.59 11 .8943 229 .4%2 3
10 1180 12.1935 0.0006 0.0060 0.0118 810 .26 29 .69 12.0200 231 .6%2 .4
11 1240 12.0157 0.0004 0.0074 0.0125 1183 .59 38 .59 11 .8826 229.2%2.5
12 1300 12.0726 0.0005 0.0060 0.0129 1768 .39 51 .89 11.9203 229 8 %2 .4
13 1400 12 .2426 0.0008 0.0050 0.0132 4446 .28 85 .34 11 .9986 231 3%2 .4
14 1450 12 .6601 0.0017 0.0056 0.0129 1947 .98 100 .00 12.1493 234.0%2 .6

H:m=40.0 mg;J=0.011399;4=5.543x 10" "Ca~ ', RPFMEF m FCREE S b 0 R AL 32 LA 5« AR PR . DU B A7 [ 4 %
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Fig. 5 Ar Ar plateau age of mineralized K-feldspar from

the Halasu copper deposit
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Fig. 6 Ar Ar isochron and anti-isochron age of mineralized

K-feldspar from the Halasu copper deposit
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