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Abstract

The Awulale Mountain copper metallogenic belt is a major copper producing area in Western Tianshan, and
the Nulasai copper deposit is a typical small — size copper deposit. The authors carried out a systematic study of
the geological features as well as the origin and evolution of metallogenic fluids in the Nulasai copper deposit.
Experimental results show that fluid inclusions have a homogenization temperature range of 107 ~332C, a
salinity range of 0.7% ~19.5% , and a density range of 0.94 g/cm*~1.13 g/cm®. 8*Sy (pyr of ore metal sul-
fides range between — 4.1%0 and + 8.5%0, &*Sy.cpr of barites range between + 13.9%0 and + 17.0%o,

3800w of ore calcite range between + 12.6%0 and + 16.3%0, and 8" Cyppp vary between — 10.1%0 and
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—2.3%0. Characteristics of ores, mineral phases, fluid inclusions and stable isotopes show that the Nulasai cop-
per deposit belongs to middle-low temperature hydrothermal metallogeny, rather than secondary enrichment
metallogeny. The metallogenic process belongs to one period consisting of four stages. Fluid mixing of pneuma-
tolito-hydrothermal fluids played a key role in metallogeny. Meanwhile, along with the evolution of the hy-
drothermal fluids, the combination of a few factors such as decreasing temperature, increasing oxygen fugacity
and decreasing pH resulted in the deposition of sulfides in faults. The Nulasai copper deposit and the Mosizaote
rock mass are closely related to each other in time and space. The original fluids of Nulasai were derived from
pneumatolito-hydrothermal fluids, and Mosizaote provided heat for metallogenic process.
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Fig. 1 Geological map of western Awulale Mountain metalloginic belt (madified after No. 703 Geological Party: NMMG of Xinjiang)
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Fig. 2 Geological sketch map of the Nulasai copper deposit {after Geological-Geophysical-Geochemical Comprehensive
Map of Nulasai-Kezikezang, 1980)
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1 2.4612 = 3°C+1  §"Ceo *1
Table 1 Microthermometric data of fluid inclusions from Bottinga 1968 i 0C ~
Nulasai copper deposit o
bper & 550C
> > ) NaCl,, % 3 _
‘ € whla ®  gom exp 2.78 X 10°T 72 = 3.39 = 3%0 + 1
300~350 -7.6—-2.3 3.9~11.2 0.94~1.00
18
+
250~300 -16.1-—-1.8 3.1—19.5 0.94~1.13 Y OHZO 1
100~250 —11.6~-0.4 0.7~15.6  0.9~1.12 48 O Neil 1969 0C ~
500C
2
250C &8 Oro +5.7%0 ~ + 9.4%0
Table 2 Sulfur isotopic composition of sulfide barite NE 8_ g9 1.0% 3
and hydrothermal fluids from Nulasai copper deposit C("oz 70 e
66 4S %0 °C 834SHZS Yoo
NLS 6 41 350 ~5.1 5
NLS-29 -2.7 350 -3.7
Xy93-169~ -0.61 350 -1.6 51
Xy93-160" +1.23 350 +0.2 ’
NLS-15 +4.1 250 +6.9
Neh™ +4.2 250 +6.9
NLS-67 +5.3 250 +8.1
1985
NLS-65 +5.4 250 +8.2
NLS-12 +6.7 250 +9.5
NLS-63 +6.7 250 +9.5
NLS-32 +8.5 250 +9.4
NLS-5 +8.9 250 +7.4
NLS-95 +13.9 350 -5.6
NLS-43 +15.8 350 -3.7
NLS-73 +17.0 350 -2.5
* 2004
123~256C
5" O 200 m
+12.6%0~ +16.3% 83C =10.1%0~ —2.3%o

3

exp 2.998 X 10°T % — 7.6663 x 10°T ! +

3
Table 3 Carbon and oxygen isotope composition of calcite and hydrothermal fluids from Nulasai copper deposit
NLS-9 NLS-54 NLS-55 NLS-57 NLS-63 NLS-69
380¢ %o +13.5 +14.3 +16.3 +13.9 +12.6 +12.8
33Ce. %o -4.3 -4.3 -10.1 -2.3 -5.0 -4.9
8010 %o +6.7 +7.5 +9.4 +7.0 +5.7 +5.9

3 Cen %o -3.0 -3.0 -8.8 -1.0 -3.7 -3.7
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SO;~ H,S S
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5’ SH% 8%'Sg0, — 8% S s = 15.6% — —2.6% = 18.2%
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0 Ses = 0.5 ¥ 3 6°0
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Table 4 Sulfur isotope evolution of hydrothermal fluids from Nulasai copper deposit
PG B AR R 8%'S /%o 878,/ %o 878 puso, Yo 87 /%0 5“5(‘,“2g/%0
8 8=12 6% 87'S=15.6% +6.5 -2.6 +15.6 -1.5
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‘ b B
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