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Abstract

The Laoshankou ore district is located in the northern margin of Junggar Basin. The Fe-Cu-Au minerals
mainly occur in the massive, lumpy, veinlike, brecciaed and veinlet-disseminaed forms in the diorite porphyrite
and basaltic volcanic rocks. Garnets of the skarn period are characterized by the development of melt inclusions

and fluid inclusions. Fluid inclusions in epidote of the retrogressive metamorphism stage are liquid inclusions.
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Fluid inclusions in calcite of the quartz-sulfide-carbonate period mostly contain liquid inclusions, daughter mine-
ral-bearing inclusions and three-phase CO,-bearing inclusions. Homogenization temperatures of fluid inclusions at
the early skarn stage vary from 212°C to 550°C and are even higher than 550°C , mostly in the range from 220°C
to 470°C . Salinity w(NaCl,,) ranges from 7.02% to 17.96% . Ore fluid density ranges from 0.60 g/cm’ to
1.00 g/cm’. Homogenization temperatures of fluid inclusions at the retrogressive metamorphism stage vary from
212°C 10 510C, with the peak around 220°C . Salinity w(NaCl,,) ranges from 6.16% to 21.04% . Ore fluid
density ranges from 0.60 g/cm’® t0 0.95 g/cm®. Fluid inclusions in the quartz-sulfide-carbonate period have ho-
mogenization temperatures from 150C to 380C, with the peaks around 160°C and 220C . Salinity w (NaCl,,)
ranges from 13.4% to 18.47% . Ore fluid density ranges from 0.75 g/cm® to 1.10 g/cm®. The § ¥ Ogow val-
ues of garnet and calcite range from 5.2%o to 17.8%o, with the corresponding 8 18OHZO values between —2.4%0
and 3.5%o, and 0Dgyow values of fluid inclusions between —144.0%o and —84.0%o. These isotopic data imply
that the ore-forming fluids were mainly derived from magmatic fluids and meteoric water. The & '3 Cppyp values of
calcite define a narrow range of —6.8%0 to —3.5%o, and 6Dgyow values of fluid inclusions vary between 11 .6%o
and 17.8%o, indicating that the carbon in the ore fluids was mainly derived from the diorite magma closely rela-
ted to the ore bodies, with a minor part from carbonate rock. The 8**S values of pyrite mainly range from 0 to
3%o, indicating that the sulfur was derived from diorite magma closely related to the ore bodies. In combination
with the geological characteristics of the Laoshankou deposit, the authors hold that the ore-forming process was
related to the retrogressive metamorphism of the skarn.

Key words: geology, geochemistry, iron-copper-gold deposit, fluid inclusions, carbon-hydrogen-oxygen-

sulfur stable isotopes, mineralization mechanism, northern margin of Junggar
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Fig. 1 Regional geological sketch map of Laoshankou area in north Junggar Xinjiang modified after Geological Map
1:200 000 by No. 1 Geological Party of Regional Geological Survey Xinjiang Bureau of Geology and Mineral
Resources 1978
1—Quaternary loose sediments 2—Eogene-Neogene continental glutenite and mudstone 3—Middle Carboniferous continental clastic rock forma-
tion 4—ILower Carboniferous marine-continental clastic rock formation 5—Upper Devonian Kaxiweng Formation marine-continental clastic rock
6—Upper part of Middle Devonion Yundukala andesite formation 7—Middle Devonion picrite formation 8—Middle Devonion Beitashan Formation
basic volcanic rocks 9—Middle Devonion Aletai Formation volcanic rocks 10—Lower Devonion Tuoranggekuduke Formation volcanic rocks 11—
Lower Devonion Kangbutiebao Formation 12—Middle and Upper Ordovician carbonatite formation 13—Adamellite 14—Quartz porphyry and
granite 15—Monzonite granite porphyry 16—Moyite 17—Monzonite granite 18—Diorite and quartz diorite 19—Gabbro 20—Gneiss 21—

Zhaheba ophiolite 22—Lithostratigraphic boundary 23—TFault 24—ILocation of the study area
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Fig. 3 Photographs of altered minerals and ore structure from the Laoshankou ore deposit
A+ B. Skarn at the contact point of diorite and basalt; C. Banded epidote magnetite ore: D. Banded chlorite magnetite ore:s E. Brecciated magnetite
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A. Gamet-diopside-magnetite ore, massive structure: B. Epidote-actinolite-tremolite-magnetite ore; C. Magnetite -pyrite-chalcopyrite ore, disse-
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Fig. 6 Mineral sequence and ore-forming stages of the Laoshankou ore deposit
1
Table 1 Inclusion types and characteristics of the Laoshankou ore deposit
pm %
46 2~25 5~50
7 5~10 50~95
14 3~17 5~40
2
33 5~21 2~40
5 5~10 50~80
3 5~8 5~10
CO, 4 5~18 4~10
Linkam THMSG 600 5% ~
- 196 ~ + 600C 50% 5% ~20%
+0.1C + + 6~10 pm
3.2 5% —40%
2004
7F~1 3% ~50%
1 7 5% ~10% 50% ~ 80 %
+ +
TA—~E 5% ~40%

2 50% ~95%
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Table 2 Microthermometric data of different types of fluid inclusions in the Laoshankou deposit
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Fig. 8 Histograms of homogenization temperatures and salinities for inclusions of the Laoshankou ore deposit
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Table 3 Oxygen hydrogen and carbon isotopic data of the Laoshankou ore deposit
ODv.svow %o § lgo\’—SN()W Yo (¢ Q ISOHZO %60 o HCV—PI)IS %0
1 LSKS58 - 101 6.4 454 3.4
2 LSK60 - 110 5.8 427 2.3
3 LSK61 -105 5.9 491 3.5
4 LSK62 -94 5.2 443 2.0
5 LSK63 —104 6.2 443 3.0
6 LSK65 -98 6.8 386 2.4
7 ZK8004-2 -84 6.3 275 -1.5
8 LLSK49 — 144 13.0 149 -2.4 -4.0
9 LSK51 - 110 17.8 150 2.4 -6.8
10 LSK96 -92 12.2 207 1.0 -4.9
11 LSK97 -95 12.0 207 0.8 -5.1
12 LSK107 - 117 11.6 166 -2.4 -3.5
4 0.1%0’“5.1%0 1.71%0
Table 4 Sulfur isotopic data of the Laoshankou ore deposit
3 HSv.cor o 5
1 LSK74 2.7
2 LSK75 2.4 1
3 LSK76 1.8 5.
4 LSK77 3.1
5 LSK78 1.5
6 LSK79 1.1
7 LSK80 0.8
8 LSK81 0.2
9 LSK83 -2.0
10 LSK85 2.8
11 LSK86 0.1
12 LSK8&7 0.6 -
13 LSK88 0.4
:;‘ ‘L“:f;z ;f 1999 2007
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6.8%, 6. 1% i 550C 550C 220~470C
1000 a=1.22X10°T> < 4.88 Taylor 1976 30T w NaCly, - 7.02% ~17.96%
7.5% 16% 2
5180 ~1.5-3.5% 2. 2% 2
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—4.86%0 aDSMOW — 144%o 7.5% 16%
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8180 _2.4%0~2'4%0 220°C w NaCleq 6.16% ~21.04%
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3HS —2.0%0 CO,
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