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Abstract

In this paper, the geological characteristics of porphyry copper deposits in Junggar of Xinjiang are reviewed
in the metallogenic-tectonic context. These porphyry copper deposits mainly occur in four metallogenic belts: D
Late Silurian to the beginning of Early Devonian Qiongheba porphyry Cu-Mo metallogenic belt; @ Middle De-
vonian Kalaxiange’ er porphyry Cu metallogenic belt; @ FEarly Carboniferous Xilekuduke-Suoerkuduke por-
phyry-skarn Cu-Mo metallogenic belt; and @ Late Carboniferous Baogutu porphyry Cu metallogenic belt. The
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ages of the porphyry intrusions and mineralizations can be divided into four periods: Late Silurian to the begin-
ning of Early Devonian (427 ~411 Ma), Middle Devonian (378 ~374 Ma), Carboniferous (332~296 Ma) and
Permian to Triassic (269 ~266 Ma; 230 ~200 Ma) superimposed mineralization period. The mineralization
temperatures of these porphyry copper deposits range from 530 to 120°C , clustered between 300 to 180°C . The
salinities w(NaCl,,) range from 0.5% to 21.7% and from 28.9% to 66.76% . The ore-forming fluids of the
Baogutu and Yunyingshan deposits were mainly derived from magmatic fluids, whereas the Halasu and Yuleken-
halasu deposits were mainly derived from magmatic fluids, with some contributions from meteoric water. Sulfur
isotope composition of the porphyry copper deposits is around 0%o, indicating that the ore-forming materials
were probably derived from the mantle or the mantle-related magmas. The ore-forming processes of the por-
phyry copper deposits are closely related to intermediate, intermediate-felsic and felsic porphyry intrusions. The
porphyry copper deposits in Junggar were formed in three tectonic settings, i.e., continental arc, ocean island
arc and post-collision settings.

Key words: geology, porphyry copper deposits, time-space distribution, tectonic setting, metallogenesis,
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Fig. 1 Sketch map showing major tectonic units and distribution of porphyry copper deposits in Junggar Xinjiang
after He et al. 2004
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Fig. 2 Location a regional geologic map b and ore district map c¢ of the Mengxi Cu-Mo deposit
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Fig. 3 Simplified regional geological map of the Baogutu porphyry copper metallogenic belt modified after Xinjiang
Geoexploration Bureau for Nonferrous Metals 2007
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2
Table 2 Geochronological data of porphyry copper deposits in Junggar Xinjiang
Ma
1} LA-ICP-MS U-Pb 314.9 £1.7 2009
Il LA-ICP-MS U-Pb 313.9+2.6 2009
A% LA-ICP-MS U-Pb 309.9+1.9 2009
\% SHRIMP U-Pb 311.4+3.3 Liu et al. 2009
K-Ar 296.0 + 3.7 Liu et al. 2009
K-Ar 297.3 + 3.8 Liu et al. 2009
Re-Os 310£3.6 2007b
SHRIMP U-Pb 381+6 Zhang et al. 2006
SHRIMP U-Pb 376 £ 10 Zhang et al. 2006
SHRIMP U-Pb 375.2£8.7 2008
SHRIMP U-Pb 215.8£4.6 2010
Re-Os 378.3 £ 5.6 2010
Re-Os 376.9 £ 2.2 2008
Ar-Ar 230.0£1.9 2006
Il LA-ICP-MS U-Pb 390.2 +4.9 2009
Il LA-ICP-MS U-Pb 393.3 £9.8 2009
LA-ICP-MS U-Pb 381.6 £2.5 2009
LA-ICP-MS U-Pb 265.6 £3.7 2009
Re-Os 373.9+2.2
Ar-Ar 269.2+3.2 2010
Ar-Ar 198~206 2010
LA-ICP-MS U-Pb 326.8%2.1 2010
LA-ICP-MS U-Pb 329.3 £2.3 2010
LA-ICP-MS U-Pb 331.9 £2.1 2010
SHRIMP U-Pb 411.7+£7.1 2009
i Re-Os 411.6+3.2 2009
LA-ICP-MS U-Pb 427.4 £3.2 2009
LA-ICP-MS U-Pb 422.8 £3.2 2009
LA-ICP-MS U-Pb 418.5£2.6 2009
Os 411.6 £3.2 Ma 2009 376 10 Ma
2006® I m
390.0+ 4.9 Ma 393.3£9.8 Ma
2009
381.6 Ma 2009 Re-Os
U-Ph 381.046 Ma 374 Ma
375.2+8.7 Ma Zhang et al. 2006
2008 378.3+5.6 Ma 265.6 Ma
376.9 £ 2.2 Ma 2008 2009 Ar-Ar 269
2010 Ma 198 Ma 2010
215.8 Ma
2010 Ar-Ar 230 Ma
2006
(1) . 2006. 305
2001BA609A-07 . 1-386.
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Table 3 Microthermometric and stable isotope data of porphyry copper deposits in Junggar Xinjiang
4y C w NaCl, % 30qow %o 0"Oo %o D %o
185~235 265~ 0.5~20.2 28.9~38.9 2007b
355 6 11.3~16.2 4.4~9.3 107 86 2010
0.53 ~21.75 43.06 ~
;égmﬁ:‘;lo 390 66.76 19.5 12. 2.9~12.3 —-5.81—4.83 =129~ —-80 22000160
59.5 1.5
140 ~ 420
270 170 3.06~14.97 6.5 11.2~13.2 1.29~7.74 —120~101
280~530 2.07~20.89 31.39~
180~300 63.91 2009
240 =420 380 1.2~12.2 6 4.3~5.8 —87~-76 2005
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