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Abstract

Located in Bolohuoluo palaeozoic arc belt, the Kendenggaoer Cu-Mo deposit has aroused much attention
among geologists. The ore bodies, in the tabular, laminated and lenticular forms, occur in the outer contact zone
between Late Carboniferous granodiorite and Upper Carboniferous carbonate rocks. Metallic minerals in the ore
include mainly chalcopyrite and molybdenite, while gangue minerals are mainly diopside and andradite. Sulfide
minerals, existing as euhedral or xenomorphic crystals with stockwork and dissemination structures, are dis-
tributed in the skarn rocks. Endogenic ore-forming process has obviously experienced two stages of mineraliza-

tioni. e., skarn and quartz-sulfide. & ** Sy.cpr values of molybdenite and chalcopyrite in the ore vary from

* 2006BAB07B01-02 B07011 IRT0755
1984 Email jiazhiye@126. com
* % Email chunji. xue@cugb. edu. cn

2010-06-03 2010-10-21


Absent Image
File: 0


30 1

S Pb O H

75

—0.55%0 to 1.90%0, concentrated around zero. The ratios of 2°Pb/?**Pb, *"Pb/?**Ph and **® Pb/**Ph are
from 17.963 to 18.256,15.549 to 15.605, and 36.802 to 38.271, respectively, suggesting that metallogenic

materials are derived from both upper mantle and lower crust. & 18()[—[2() v-smow and 0Dy o v-svow values of quartz

as well as the water in the inclusions from the Cu-Mo ores of the quartz-sulfide stage are from —2.82%0 to

3.65%0 and from —96%0 to 82%o, respectively, implying that ore-forming fluids were mainly magmatic water,

with the mixture of small quantities of precipitate water. Re content of molybdenite in Cu-Mo ores is in the

range of 11.13~59.72 pg/g. Isochron dating of Re-Os is (313.9 * 2.5) Ma, indicating that the metallogenic

age is Late Carboniferous. Therefore, the ore-forming process was related to the southward subduction of the

Yilianhabierga oceanic basin in the middle of Early Carboniferous.

Key words: geochemistry, Cu-Mo deposit, S, Pb, O and H isotopic geochemistry, Re-Os isotopic chrono-

logy, Kendenggaoer, West Tianshan Moutains
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Fig. 1 Regional geological map of the Kendenggaoer Cu-Mo ore district A modified after Xinjiang Bureau of

Geology and Mineral Resources 2005 and Diagrammatic map showing geotectonic units of Western Tianshan B
adapted from Luo et al. 2009

A 1—Quaternary sediments 2—Upper Carboniferous Dongtujinhe Formation 3—ILower Carboniferous Dahalajunshan Formation 4—Middle

Devonian Baixinde Formation 5—Monzogranite 6—Quartz diorite 7—Syenite 8—Fracture 9—Ore spot 10—Tectonic unit 11—Boundary of

tectonic unit 12—Boundary of secondary tectonic unit 13—Fault zone 14—Study area. B Tectonic units [l {—Xiesitai-kulakazhi Paleozoic

composite island arc [T {—Tangbale-Kela maili compound Paleozoic trench-arc zone 1T $—Central Junggar block Il A—Yilianhabierga residual sea

basin [T 3—Alatao Late Paleozoic continental margin basins [ 3—Sailimu block [T 3—Boluchuoluo Paleozoic island arc belt 1 3—Awulale Late

Paleozoic rift system 11 $—Yining central block Names of ore deposits 1—Lamasu 2—Dabate 3—Dongtujin 4—3571 5—Lailisigacer

6—Qixing 7—Kendenggaoer
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Fig. 2 Simplified geological map of the Kengdenggaoer Cu- 5 I T I
Mo deposit  western Tianshan Xinjiang modified after No. 2 NE NEE
7 Geological Party of Xinjiang
1—Quaternary moraine 2—I1st Member of Upper Carboniferous 20~135 m 2.5-20
Dongtujinhe Formation 3—Granodiorite 4—Ore body and its serial 0.56% —1.2 %
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Fig. 3 Specimen and microscopic photos of Cu-Mo ore from the Kendenggaoer deposit: Western Tianshan, Xinjiang

a. Skarn with chalcopyritization and molybdenitization; b. Xenomorphic chalcopyrite filled in the pores of quartz particles: ¢. Molybdenite with ra-

dial structure in quartz veins: d. Molybdenite existing as fine irregular veins at the contact zone between quartz and skarn: e. Anhedral granunular

chalcopyrite replacing transparent minerals; . Leafy molybdenite: g. Chalcopyrite in the form of emulsion droplets distributed in sphalerite:

h. Pyrrhotite replaced by chalcopyrite and sphalerite: i. Pyrite and sphalerite replaced by pyrrhotite along the edge assuming reaction rim texture
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Table 1 S isotopic compositions of ore sulfides in the 5 518 Ov-sMow 13.2%0 ~
Kendenggaoer Cu-Mo deposit Xinjiang 16 . 8% 3.6%0 15.2%0 1 000In
8 *Svor %o o . =4.48X10° T2—4.77x10° T+1.71
K5 1.21
K15 1.28 2000 t
K16 1.36 8 00 v-svow
Kis ta ~2.82~3.65%0 6.47%0 0.71%o
K26 1.90
K27 1.90 5 BDHZO V-SMOW
k32 1.39 - 96%0"’ - 82%0 14%0 -91. 6%0
k36 1.57
k38 ~0.55 Re-Os
K39 0.22 4 w Re 11.13~59.72
g g 40.83 pg g w Os 0.0036 ~
27pl, 24P = 15, 549~ 15. 604 25Pb 24P =38.085 0-3484 ng g w ¥Re 6.994~

~38.271

37.53 pg g w 1870 37.15~197.2 ng g
312.9£4.5 ~ 318.0+x4.4 Ma

H-H 31544 1.8 Ma 4 K39
2 @ 9.40~9.49 9.46 -
w 35.26 Th U 3.12—~3.89
3.61 [SOPLOT 7
2
Table 2 Pb-isotopic compositions and charcateristic parameters of ore sulfides in the Kendenggaoer Cu-Mo deposit
206p}, 204p}, 207p}, 204p}, 208p}, 204p}, t Ma " © Th U Ag AR Ay
KS 17.963 15.549 38.271 429 9.41 37.87 3.89 58.78 15.4 34.99
K15 18.178 15.554 37.992 279 9.40 35.51 3.66 71.46  15.73 27.44
K16 18.256 15.605 36.802 285 9.49 30.59 3.12 76.05 19.06 —4.74
K18 18.181 15.588 37.671 319 9.47 34.46 3.52 71.63 17.95 18.76
K26 18.186 15.574 38.085 298 9.44 36.04 3.69 71.93  17.03  29.96
K27 18.205 15.604 38.183 321 9.49 36.63 3.74 73.05 18.99 32.61
k32 18.198 15.598 38.164 318 9.48 36.53 3.73 72.64 18.6 32.09
k36 18.192 15.598 38.159 323 9.48 36.54 3.73 72.28 18.6 31.96
k38 18.229 15.605 37.633 305 9.49  34.20 3.49 74.46 19.06 17.73
K39 18.232 15.589 37.681 283 9.46 34.24 3.50 74.64 18.01 19.03
Geokit
3
Tabel 3 Oxygen and hydrogen isotopic composition of quartz from the Kendenggaoer Cu-Mo deposit

3 BOy.gviow %o 8 ISOHZ() vsvow %o 8DHZ() vsvow %o t C

K3 15.4 -2.82 -96 123

KS 15 3.04 -93 195

K26 15.5 0.49 -93 155

K27 16.8 3.65 —-9%4 178

K36 13.2 —0.80 - 82 167
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in the Kengdenggaoer Cu-Mo deposit

4 Re-Os
Table 4 Re-Os isotopic analytical results of molybdenite from the Kendenggaoer Cu-Mo deposit
w Re pgg w Os ngg w WRe g g w %0s ng g Ma
m g

K14 0.08026 36.83 0.32 0.1262 0.0219 23.15 0.20 121.7 1.1 314.8 4.

K15 0.08048 47.70 0.44 0.0036 0.0244 29.98 0.28 159.1 1.3 317.7 4.

K16 0.08002 59.72 0.79 0.0748 0.0126 37.53 0.50 197.2 1.7 314.5 5.
K18 0.08054 53.39 0.54 0.0915 0.0502 33.55 0.34 176.6 1.6 315.1 5.0
K22 0.08018 11.13 0.09 0.0834 0.0126 6.994 0.054 37.15 0.31 318.0 4.4
K38 0.08048 36.84 0.33 0.3484 0.0255 23.16 0.21 121.7 1.0 314.6 4.7
K39 0.08045 40.21 0.30 0.0173 0.0267 25.27 0.19 132.1 1.2 312.9 4.5

5 313.9 £ 2.5 Ma MSWD =
0.73 8705 0.46 £0.60 ng g 0 CO, CH,
Os Os 2010
Re Re-Os 3*S
2000 534S Ohmoto et al. 1979 1.14%o
0+ 3%0 Chaussidon et al. 1990
1998
4.1 o
9.40 ~9.49 "
53S 9.58 w 36.84 Th U

Hoefs 1997 3.12~3.89 3.45
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