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Molybdenite Re-Os age of Xilekuduke Cu-Mo deposit in Xinjiang and its
geological significance
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Abstract

The Xilekuduke deposit in Fuyun County of Xinjiang belongs to a porphyry Cu-Mo deposit related to granite
porphyry. Seven samples of molybdenite were analyzed for Re-Os isotopic dating, and model ages of (326.6 *
7.1) Ma to (333.1 +4.6) Ma were obtained. A weighted mean model age of (329.4 +1.6) Ma is well fitted
with isochron age of (327.1 +2.9) Ma. This dating result suggests that the ore deposit was formed in a transi-
tional stage from syn-collision to post-collision or early post-collision stage during middle Early Carboniferous.
Rhenium content of molybdenite samples from the Xilekuduke Cu-Mo deposit ranges from 118 X 10 ¢ to 572 X
10~°, implying that its ore-forming material mainly originated from mantle source.
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Fig. 1 Regional geological-tectonic map of northern East Junggar Xinjiang a  after Shen et al. 2007 Chen et al. 2000
and geological map of the Xilekuduke Cu-Mo ore district b @
1—Sinian-Cambrian metamorphic flysch formation 2—Devonian spilite-keratophyre formation 3—Devonian volcanic and volcaniclastic rock
4—-Carboniferous volcanic and volcaniclastic rocks 5—Devonian-Carboniferous volcanic sedimentary rock 6—Quaternary sediments 7—Early Pa-
leozoic granite 8—Late Paleozoic granite 9—National boundaries 10—Fault and its serial number 11—Au deposit 12—Rare metal depoist
13—Cu deposit  14—Study area 15—Carboniferous tuff sandstone sandstone 16—Tertiary red clay mudstone silty mudstone 17—Granodior-
ite 18—Granite 19—Granite porphyry 20—Quartz-diorite 21—Andesite-porphyrite 22—Quratz syenite 23—Fault 24—Dirill hole and its
serial number. Tectonic units | —Wulungu trench || —Sawur-Armantai island arc [ —Kelan back-arc basin [V —Keketuohai magmatic arc
V —Nuoerte fault basin. Fault (D—Wulungu @—Erqisi @—Habahe @—Mayinebo ®—Hongshanzui ©—Maerkakuli @—Saerbulake
(®—FErtai. Ore deposits a—Duolanasayi gold deposit b—Saidou gold deposit c—Keketuohai pegmatite type rare metal deposit d—Suoerku-
douke Cu-Mo deposit e—Saerbulake gold deposit [—Kalatongke Cu-Ni deposit
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Table 1 Characteristics and sampling location of Re-Os dating samples from the Xilekuduke copper-molybdenum deposit

mm

X7913-5 - - 1 ZK401 183m
X7913-12 0.5~1 ZK401 247m
X7913-19 - 1 ZK401 383m
X7913-20 1~2 ZK401 388m
X7913-27 - - 0.5~2 ZK401 461m
D21 - 2 ZK001 553m
D22 - <1 ZK002  298m

(1] . 2008.
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Fig.2  Ore type of er-molybde deposit in Xinjiang
a. Quartz-molybdenite-pyrite vein: b. Quartz-molybdenite-chalcopyrite-pyrite vein: c¢. Molybdenite vein: d. Quartz-molybdenite

vein: e. Gypsum-chalcopyrite-molybdenite vein: f. Disseminated molybdenite
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Carius 2 mL 10 mol L 3 w ®'Re 74.04
HCl 4 mL 16 mol L HNO; 1 mL 30% H,O, ~359.6 pug g w ®0s  401.1~1962 pg g
Carius Re-Os 326.6 £+ 7.1 Ma~
333.1+4.6 Ma
200C 329.4+1.6 Ma  3b
24 h Carius 40 3a
mL 105~110C ¥0s=5.4+5.9
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MS Os 150 mL
Teflon Re
2
10 mL 5mol L NaOH 5
50 mL
120 mL Teflon 10 5.1
mL 5 min Re Re-Os
150 mL 2 mL Teflon Stein et
50C al. 1998
30% Re-Os
Os HNO; 7 Re-
2% ICP-MS Re Os 327.1+£2.9 Ma
Re 1 mg mL 329.4+1.6 Ma
MSWD
TJA TJA X-series 1CP-
MS Re 185
187 190 Os Os 186 U-Pb 329.6
187 188 189 190 192 185 Re 4.1 Ma 2009 Re-Os
Re Os '™ Os 0.0275 +
0.0012 ng ~ 0.0406 £ 0:0013) ng 0.0001 +
0.0001 ng 0.0000+0.0000 ng 2
Re Os 3 Re 5.2
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GBW04435
Foster
4 et al. 1996 Lambert et al. 1999  Mao 1999
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Re 1 S
2 w Re n X100 X 107 °—>n x
Table 2 Blank level in this test 10X10"%—=>nx10"° Re
Re ng Os ng $70s ng Mao et al.
1999 Stein et al. 1997
BK 0.0275 0.0012 0.0001 0.0001 0.0000 0.0000 Re-Os

BK

0.0406 0.0013 0.0001 0.0001 0.0000 0.0000
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Fig. 3 Re-Os isotopic isochron curve a and weighted average of Re-Os model age data “b  of molybdenites from
the Xilekuduke copper-molybdenum deposit in Xinjiang
3 Re-Os
Table 3 Re-Os iostopic data of molybdenite and model ages of the Xilekudouke copper-molybdenite deposit in Xinjiang
wRe pgg w Os ngg w ¥Re ‘ug g w W0s ng g Ma
m g
X7913-5  0.02052 572.1 11 0.053 0.000 359.6 6.7 1962 16 326.6 7.1
X7913-5 0.0205 551.5 4.5 0.323 0.725 346.6 2.9 1895 15 327.2 4.6
X7913-12  0.02072  138.7 1.2 0.690 0.729 87.20 0.72 479.0 3.8 328.8 4.6
X7913-19  0.02038 184.9 1.4 0.022 0.007 116.2 0.9 646.7 5.5 333.1 4.6
X7913-20 0.02029  390.2 3.2 0.014 0.007 245.2 2.0 1345 11 328.4 4.6
X7913-27  0.0205 186.2 1.4 0.007 0.007 117.1 0.9 643.8 5.2 329.2 4.5
D21 0.02202  393.6 3.0 0.003 0.003 247.4 1.9 1359 12 328.8 4.6
D22 0.02106 117.8 0.9 0.003 0.003 74.04 0.57 410.1 3.3 331.6 4.5
w Os Os Nier Os 19205 190 w %0s 05 Re Os
95% 1.02% 95% t t=In 1+'%0s ¥"Re 2 A=
1.666x10""a™! Smoliar et al. 1996
Re
w Re  256.0x107°~633.1x10°° w Re  1.04
428.36x10°° 1985 X107 0~1.34x10"° 1996
w Re  87.72x10°°~1218.2 % w Re 0.8x10%~8.7x10°°
1076 2003 2003 1999
2003 w Re 1.53x10°°
- - w Re  ~2.31x107°% 5.38x10 °~17.3x10°°
13.1X10 ©~53.7x10"° 2007 w Re  0.17x%
w Re 12.9%10 ©~19.7x10 ¢ 107 °~0.61x10"° 2007 3
w Re 33.4xX10 °~53.1x% w Re
10°¢ 1994 1996 117.8x10 ©~572.1x10°°
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