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Abstract: Represented by the Laoshankou, Qiaoxiahala and Heijianshan deposits, the northern margin of
East Junggar and the Yamansu belt of East Tianshan are two important potential belts for iron oxide Cu-Au
(IOCG) mineralization in North Xinjiang. All IOCG deposits in these two regions formed in a basin
inversion setting and show significant two-stage mineralization. In this study, we used halogen and noble
gases as reliable tracers to track the fluid sources and evolution of these deposits. The results showed that
three different {luid end members are mainly involved in the mineralization processes of the three deposits:
(1) the magmatic hydrothermal fluid, with I/Cl, Br/Cl and * Ar/* Ar ratios of (16.3—18.0) X 10~ %, (1.03—
1.06) X 10™* and 352 —437, respectively, in the magnetite stage of the Heijianshan deposit; (2) surface-
derived basin brine by seawater evaporation, with I/Cl, Br/Cl and *" Ar/*® Ar ratios of (77.1-87.7) X 10 °,
(1.53—1.80) X 10 " and 672883, respectively, in the copper-gold stage of the Laoshankou deposit; and
(3) basin brine or formation water by water-rocks reaction and evaporate dissolution, with I/Cl, Br/Cl and
" Ar/* Ar ratios of (477 —26 301) X 107%, (0.39—1.28) X 10" * and 288 —510, respectively, as the main
mineralizing {luids in the magnetite stage of the Laoshankou and Qiaoxiahala deposits and for the Cu-Au
mineralization of the Qiaoxiahala and Heijianshan deposits. The obvious multi-stage mineralization and

involvement of Ca-rich hypersaline non-magmatic brines in the Cu-Au stage in the iron oxide Cu-Au deposits
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in North Xinjiang resemble the characteristics of other IOCG type deposits in the world.

Keywords: fluid evolution; iron oxide-Cu-Au deposit; halogen; noble gas; North Xinjiang
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Fig.2 Regional metallogenic map of the contacting region between the southeastern Altay orogenic belt and
northeastern Junggar terrane. Modified from [7,12,29].

( [33] )
Fig.3 Geological map of the eastern Tianshan orogenic belt showing the distribution of major ore deposits. Modified from [33].
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Table 1 Descriptions of analytical samples from iron oxide-copper-gold deposits in North Xinjiang

Stage H-1I HJ13-003 — —
Stage H-1II HJ13-001 — —
Stage Q-Il QX-053 N46°48'20.19", E89°39'50.27" -
Stage Q-V QX-009 N46°48'57.72", E89°39'10.88" -
Stage Q-V QX-014 N46°48'54.18", E89°39'20.51" -
Stage L-1] LS-024 N46°28'14.82"; E90° 6'3.98" -
Stage L1 1.S14-029 3 -
Stage L1 L.S14-065 7 -
Stage L-[ll 1.S14-038 5 -
Stage L~ 1.S14-056 7

a— — — (HJ13-001) ;b— - — (HJ13-003), Hem— ; Mag— s Qtz—

4

Fig.4 Photographs of hand specimen of magnetite ore rocks from the Heijianshan deposit
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Fig.7 Plots of halogens and noble gases for fluid inclusions druing different mineralization stages in the Laoshankou,

Qiaoxiahala and Heijianshan deposits
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Fig.9 Schematic metallogenic model for iron oxide-Cu-Au deposits in North Xinjiang
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Table 3 Comparisons of geological characteristics between the North Xinjiang iron oxide-copper-gold

deposits and main possible deposit types
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