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Abstract

The first high-precision dating of the mineralization and rock-forming process in the Halegati Cu-Fe poly-
metallic deposit of West Tianshan Mountains was conducted in this paper. The zircon SHRIMP U-Pb dating of
the Halegati Cu-Fe polymetallic deposit vielded a group of ages, in which 12 analyses presented 2°Pb/**®U con-
cordant ages from 362.7 Ma to 381.7 Ma, with a weighted mean age of (367.3 £2.2) Ma, which suggests
that the crystallization epoch of the rock body is late Devonian. In addition, the ®Re and '*’Os values of molyb-
denite from the Halegati Cu-Fe polymetallic deposit were determined by inductively coupled plasma mass sperc-

trometry (ICP-MS), with analytical errors of Re and Os between 0.04 and 0.56. The results show that the Re-
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Os model ages of the deposit are between 368.7 Ma and 384.6 Ma, the weighted average of model ages is
(370.1+2.4) Ma, and the isochron age is (371 = 12) Ma. The authors obtained the same age from the two
kinds of methods, which should represent the ore-forming age of the Halegati Cu-Fe polymetallic deposit, and it
indicates that the rock-forming age is almost identical with the ore-forming age. The test result suggests that the
Halegati Cu-Fe polymetallic deposit was closely related to the intrusion of late Devonian Hornblende biotite
adamellite, and the hornblende biotite adamellite had close connection with metallogeny and provided metallo-
genic materials and heat for the Halegati Cu-Fe polymetallic deposit.

Key words: geochemistry, zircon SHRIMP U-Pb dating, Re-Os isotope, Halegati Cu-Fe polymetallic de-

posit, West Tianshan Mountains, Xinjiang
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Fig. 1 Simplified regional geological map of Halegati area in West Tianshan Mountains
after Wang et al. 2006 data of 1.44FE024021 Sheet
I—Permian basic volcanic rock ~2—Ordovician limestone 3—DBiotite monzonitic granite 4—Syenogranite 5—Hornfelsic alteration 6—Skarniza-
tion 7—Fault 8—Geological boundary 9—Halegati Cu-Fe polymetallic deposit 10—Study area P;w/—ILower Permian Wulang Formation
C,a—Lower Carboniferous Akeshake Formation C;d—Lower Carboniferous Dhalajunshan Formation S;b'—First lithologic member of Upper
Silurian Boluohuoluoshan Formation S;6?—Second lithologic member of Upper Silurian Boluohuoluoshan Formation Osh—Upper Ordovician

Hudukedaban Formation
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Fig. 2 Simplified geological map of the Halegati mining area { modified after Cao. 2005)
1—CQuetemnary alluvium; 2—Lower Pertmian Wulang Formation: 3—Upper Silurian Boluchuolunshen Formation: 4—Upper Ordovician Hudukeds-
ban Formation: 5—Homblende biotite granodiorite; 6 Biotite adamellite; 7—Geologicel boundary: 8—Fanlt: 9—Skarnization zone/ore bodys
10—Prospecting line and its unmber; 11—Drill hole and its serial number; 12—Sampling location
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Fig. 3 Boundary of biotite adamellite and homblende biotite granodiorite along No. 15 exploration line
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Fig. 4 the main are types of Halegati mining area
a. Cupreous magnetite (PD171): b, Cuprecus skarn{FD171): c.d. Molybdemum skarn (ZK012
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Fig. 5 Geological section along No. 17 and No. 8 exploration line of the Halegati mining area
I—Quaternary alluvium 2—Limestone of Upper Ordovician Hudukedaban Formation 3—Hornblende biotite granodiorite 4—DBiotite adamellite
5—Cu-Fe ore body 6—Mo ore body 7—Skarn 8—Dirill hole Adit
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1 SHRIMP U-Pb 2W6pp B8y
Table 1 SHRIMP U-Pb isotopic analyses 2°Pb 233U for zircons from Halegati granitic pluton
wB 10°° 206p}, 2381
Th U 2(J7Pb * 2[J6Pb¥~— 1o 2[J7Pb* 235U 1o 2()()Pb'x 238U 1o
ZOGPb(, U Th 2061 b Ma
HZ1-1.1 0.14 636 338 32.2 0.55 368.0+£4.1 0.05426 1.4 0.4396 1.8 0.05875 1.1
HZ1-2.1 - 599 305 31.4 0.53 381.7+£3.3 0.05437 1.1 0.4574 1.4 0.06100 0.9
HZ1-3.1 0.33 499 258 25.5 0.53 371.4+3.3 0.05351 1.5 0.4375 1.8 0.05930 0.9
HZ1-4.1 0.04 536 294 26.8 0.57 364.3+3.2 0.05510 2.2 0.4420 2.4 0.05815 0.9
HZ1-5.1 0.17 267 158 13.3 0.61 363.1£3.6  0.05510 2.8 0.4400 2.9 0.05795 1.0
HZ1-6.1 0.08 306 160 15.2 0.54 363.0£5.2 0.05310 2.7 0.4240 3.1 0.05793 1.5
HZ1-7.1 0.10 453 244 23.0 0.56 369.1+£3.7 0.05469 1.7 0.4444 2.0 0.05893 1.0
HZ1-8.1 0.42 303 168 15.6 0.58 373.6+£3.7 0.05320 2.0 0.4374 2.2 0.05967 1.0
HZ1-9.1 - 442 263 22.4 0.61 370.0+£3.4 0.05469 1.3 0.4455 1.6 0.05907 1.0
HZ1-10.1 0.22 298 171 15.1 0.59 368.4+3.7 0.05250 2.4 0.4260 2.6 0.05881 1.0
HZ1-11.1 0.29 344 197 17.1 0.59 362.7+3.5 0.05310 2.4 0.4230 2.6 0.05787 1.0
HZ1-12.1 - 180 98 9.03 0.56  364.9+3.8  0.05600 1.9 0.4500 2.2 0.05824 1.1
l1c Pb. Pb" 204pp “o-r
2 Re-Os
Table 2 Molybdenite Re-Os isotope data in the Halegati Cu-Fe polymetallic deposit
wB 10°° w B 1077 Ma
Re 26 87Re 26 Os 26 870g 26 26
ZK-01 10.52 0.08 6.613 0.053  0.0329 . 0.0569  40.74 0.34 368.7 5.2
ZK-01-1 10.77 0.09 6.772 0.058 0.1988 0.0632 41.89 0.35 370.1 5.3
ZK-01-2 17.02 0.16 10.690 0.100 0.0515 0.0397 66.15 0.56 370.1 5.5
ZK-01-3 12.55 0.10 7.886 0.0064 0.0096 0.0216 48.83 0.41 370.5 5.3
ZK-1705-1 8.40 0.06 5.282 0.040 0.0599 0.0228 33.96 0.30 384.6 5.4
ZK-1705-2 10.78 0.10 6.776 0.060 0.0100 0.0337 42.05 0.37 371.4 5.5
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Fig. 8 Re-Os isochron age a and weighted average of model ages of molybdenite b in the Aimujin Mo-Au polymetallic deposit
except for ZK-1705-1 sample
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1997 371+12 Ma MSWD=0.26 705
U-Pb 415 Ma 8705 87Re
2005 Re
1:5 Re Mo
3 Re
Re 10
I S w Re
n X107 > X107 7—>n X 107° Mao
etal. 1999 Re
SHRIMP U-Pb 367.3
+2.2 Ma MSWD=1.05 6 w Re 8.40x10 °~17.02
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7ZK-01 Re-Os 368.7t5.2 Ma
5.3
5.2
Re-Os
Foster 1960 — Xia et al. 2006
8705 — Xia et
8705 18805 8 al. 2006 2005
5 2010
3
Table 3 Rock-forming and ore-forming ages of typical deposits in Wutujin-Kendenggaoer region
Ma w Re 10°°
354+0.65 SHRIMP U-Pb 2009a
359.2+£7.8 Re-Os 18.458 2006
350+ 15 Rb-Sr 2006
362+ 12 SHRIMP U-Pb 2006
3571 346+1.2 SHRIMP U-Pb 2009a
313£4 SHRIMP U-Pb 2011
313.9£2.5 Re-Os 40.83 2011
367.3+2.2 SHRIMP U-Pb
368.7+5.2 Re-Os 11.67
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