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Fluid inclusions characteristics and isotopic geochemistry of the Highland
1017 Ag polymetallic deposit in Dong Ujimqin Banner, Inner Mongolia

SUN Lei, WANG Zhi-hua, GE Liang-sheng, CHANG Chun-jiao, CONG Run-xiang and ZHANG Hui-yu
(Institute of Gold Geology, Chinese Armed Police Force, Langfang 065000, China)

Abstract: Located in Dong Ujimqgin Banner of Inner Mongolia, the Highland 1017 Ag polymetallic deposit tec-
tonically belongs to the easternmost part of Early Paleozoic Chaganobo-Aououte-Chaobuleng tectono-magmatic
belt on the southeastern margin of the Siberian plate. The ore bodies mainly occur in sandstone of the Upper De-
vonian Angeeryinwula Formation and adamellite of middle Hercynian period, and the commercial types of ores
include quartz-vein type and altered adamellite type. Fluid inclusions are well developed in quartz-type ores, and
the majority of fluid inclusions consist of two phases of vapor and liquid. The homogenization temperature and
salinity are in the range of 175~225C and 4.42% ~11.46% , respectively. The ores have uniform sulfur iso-
topic composition with 8*S varying from 3.4%o to 8.0%o, suggesting that sulfur originated from the mixing and

equilibrium processes of sedimentary and magmatic sulfur. The 2°Pb/?™Pb, 2’Pb/?*Pb and **Pb/*™Pb ratios of
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sulfides from the ores vary in the range of 18.274 0~18.399 6, 15.5399~15.561 6 and 38.036 3~38.1772
respectively, implying that the lead was derived mainly from the interaction between uranium-depleted upper
mantle and lower crust, and that ore-forming fluid was also contaminated by radioactive uranium-rich upper
crust during its upward migration. 8Dy guow values vary from —103%o to — 125%0 and 8" Oy gyow range from
6.9%0 to 13.9%o, indicating that ore-forming fluid was the mixture of magmatic water and meteoric water. In
combination with the regional metallogenic geological setting and geochemical characteristics of the Highland
1017 Ag polymetallic deposit, it is inferred that the ore-forming material was derived from the mixing process of
deep magma and the upper crust, and the ore-forming fluid was the mixture of magmatic water and meteoric wa-
ter. This deposit can be genetically regarded as the granitoid magmatic hydrothermal deposit with middle-low
temperature and salinity.

Key words: silver polymetallic deposit; fluid inclusions; isotopic geochemistry; genetic types of ore deposits;
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Fig. 1 Tectonic division of Dong Ujimgin Banner and adjacent areas modified after Nie Fengjun ez al. 2007
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1 1017

Table 1 Analytical results of temperature and salinity of fluid inclusions from the Highland 1017 Ag polymetallic deposit

T %
DW-63 - 16 169~321 183.5 8.95~12.58 6.94
DW-63a - 15 136~236 182.5 4.95~10.36 8.10
DW-66 - 17 169~321 242.1 3.55~5.56 4.42
DW-67 - 15 135~222 183.3 6.45~8.68 7.52
DW-67a - 12 151~232 202.5 10.24~12.96 11.46
DW-68 - 16 134~404 242.1 7.17~13.18 10.63
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2 1017

Table 2 Ore sulfur isotopic composition of the Highland

1017 Ag polymetallic deposit

%o

5.3

8345\/7(‘1)’1‘
DW-73 6.6
DW-74 6.8
2 1017
DW-75 6.6 009 0
DW-77 8.0
DW-79 5.7 3
DW-82 7.4 3 206 Pb 204 Pb
DW-93 3.4 333
18.2740 — 18.3996 18.338 4
DW-99 4.7 07 204
DW-101 s 18.0000 27Ph 2Ph  15.5399~15.5616
DW-105 3.8 15.5509 15.3000 2% pb 2™ pb
DW-106 3.7 38.0363~38.1772 38.106 3
DW-180 4.3
39.000 0 Th U
DW-181 3.4
3.62—3.63 u 9.36~9.39
3 1017
Table 3 Ore Pb isotopic composition of the Highland 1017 Ag polymetallic deposit
ZUSPb 2()4Pb 207Pb 204Pb Z(me 7_041)]) Ma Th U m AB AY
DW-73 38.1772 15.5616 18.399 6 126 3.62 9.39 16.15 31.83
DW-74 38.162 6 15.5593 18.393 6 128 3.62 9.39 16.00 31.44
DW-75 38.162 1 15.558 9 18.393 1 128 3.62 9.38 15.98 31.42
DW-77 38.1577 15.5572 18.3912 127 3.62 9.38 15.87 31.30
DW-79 38.0363 15.5399 18.2859 183 3.62 9.36 14.74 28.02
DW-80 38.0439 15.5417 18.288 8 183 3.62 9.36 14.85 28.23
DW-102 38.067 2 15.548 7 18.290 1 191 3.63 9.38 15.31 28.86
DW-103 38.0570 15.5456 18.274 0 199 3.63 9.37 15.11 28.58
DW-181 38.0929 15.5450 18.3295 156 3.62 9.36 15.07 29.55
@) DW-73 DW-74 DW-75  DW-77 DW-79 DW-80 DW-102 DW-103 DW-181
@ " Msg=1.55125x10710 4 t=4.55x10% @AB= B—PBu Pu X 1000 Ay= ¥—7y Ym X 1000 B=
2()7Pb 2()4Pb v= ZlJSPb 2[J4Pb BM: 2ll7Pb 2[J4Pb: 15.33 ™M= 2[J8Pb 2(J4Pb: 37.47
9.37 " 8.686 ~ 5.4
9.238 2009 1017
1 4
4 1017
9 dDy.smow ~103%0 ~ — 125%o 3" Ov_smow
6.9%0 ~13.9%0 Clayton 1972
10 1000 Ina = 850 580y 0= 3.38
11 62 18 )
10°T “—-3.4 0°0
T K DW-82
213C 4 80 8D 8% Op,0-
oD 12
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Fig. 9 Pb isotope model diagram of the Highland 1017 Ag polymetallic deposit base map after Zartman and Doe 1981
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Fig. 10 Pb isotope tectonic discrimination diagram of the Highland 1017 Ag polymetallic deposit base map after Zartman and
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Table 4 Ore H and O isotopic composition of the Highland
1017 Ag polymetallic deposit

8[)\,% W BIS(XSMM 818()({2()

T
DW-63 - 104 13.9 1.1 183.5
DW-66 —103 6.9 —-2.4 242.1
DW-67 - 113 12.5 -0.3 183.3
DW-68 - 125 12.1 2.8 242.1
DW-82 - 117 7.6 -3.3

301.2+1.8 Ma
1017

1017
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