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Stable isotope characteristics of Tiemurte Pb-Zn deposit in Altay, Xinjiang
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Abstract

Lying in Kelang basin on the southern margin of Altay, the Tiemurte medium-size lead-zinc deposit occurs
in 2nd lithological member of Upper Silurian-Lower Devonian Kangbutiebao Formation, with the host rocks be-
ing marble, chlorite quartz schist, calcareous argillaceous siltstone and skarn. The ore deposit has experienced
three evolutionary periods, i.e., sedimentary exhalative period, superposed reforming period and hypergenic pe-
riod. The 8*S values of the sedimentary exhalative period range mainly from —27.8%0 to — 16.0%0 with the
peak value being —26.0%o0 and a few values varying from 1.7%o to 3.4%o, suggesting that the ore — forming flu-
id was mainly derived from the mixed fluid of meteoric water and magmatic water. In the sedimentary exhalative
period, 8D values of quartz and calcite are from — 122%o0 to — 61%0, 830 values change from 9.5%0 to 10.9%o,
and 0 18OHZO values vary from —5.8%o to 4.8%o, implying that the ore-forming fluid was probably the mixture of
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magmatic water, meteoric water and metamorphic water. The Tiemurte lead-zinc deposit belongs to VMS type

subjected to superposed reformation.
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Fig. 1 Simplified regional geological and mineral resources map of the Tiemurte Pb-Zn ore district geological map modified
after No. 706 Geological Party Xinjiang Geoexploration Bureau for Nonferrous Metals 2003 regional tectonic units

modified after He et al. 2004
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Fig. 2 Simplified geological map of the Tiemurte Pb-Zn ore district geological map modified after No. 706 Geological Party

Xinjiang Geoexploration Bureau for Nonferrous Metals 2008
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Table 1 Features of main iron ore bodies in the Tiemierte Pb-Zn deposit
m

1 150 18.53 432 44~48° 49~60° Cu0.41% Pb3.34% 7Zn5.36% Ag96x107°
I-1 >150 17.21 45~47° 54~60° Ph4.43% Zn7.29% Ag46.74x10°°

12 >75 8.44 47~51° 49~58" Cul.24% Pb3.18% Zn4.24% Ag64.98x10° ¢
1-3 >75 3.19 44~47° 51~58° Pb2.05% 7Zn4.09% Ag33.54x10°°

1-4 >30 3.21 47~50° 49~58° Cul.5%

Il 150 8.78 305 36° 70° Pb0.73% 7n1.25%

I} 75~100 10.74 200 39° 68° Pb1.36% 7n1.28%
o 706 .2008. 2007
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Fig. 3 Geological section along No. 19 exploration line of the Tiemurte Pb-Zn deposit after No. 706 Geological Party

Xinjiang Geoexploration Bureau for Nonferrous Metals 2008
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Fig. 4 Pictures of lead-zinc ore in the Tiemurte Pb-Zn deposit

A. Galena-sphalerite-pyrite massive ores B. Galena-bearing pyrite-chalcopyrite quartz vein: C. Laminated pyrite-galena ore: D. Coarse-grained

quartz-bearing sphalerite-galena ore; E. Quartz-bearing pyrrhotite-chalcopyrite ores F. Veinlike pyrite ores G. Banded pyrite ores H. Galena-

bearing quartz-garnet skarn: I. Banded garnet-bearing galena ore
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Fig. 5 Microphotographs of samples from the Tiemurte Pb-Zn dep

A. Galena cut and replaced by chalcopyrite: B. Sphalerite cut and replaced by chalcopyrite; C. Milk-droplet chalcopyrite occurring in euhedral erys-
tal pyrites D. Chalcopyrite and galena cut and replaced by euhedral crystal pyrite: E. Pyrite occurring in diopside skarn (erossed nicols): F. Diop-

side-epidote skarmn
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I 1 Table 2  Sulfur isotope composition of the sedimentary
exhalative period in the Tiemurte Pb-Zn deposit
Sv.cnr %o
99 9% CuO ! S27.6
2 ~26.4
SO, 3 -26.1
BrFs  Clayton et al. 1963 4 -25.6
BrEs 15h 5 ~23.3
o 6 -18.1
00} 700C ; >
12 min CO, Maoetal. 2002 8 -16.0
9 -24.8
10 -27.8
1 -25.3
400C 12 ~18.4
13 ~24.5
Coleman et al. 1982 14 m249
. 15 ~27.1
25C 16 ~26.8
CO, McCrea 17 -25.3
1950 18 —-25.0
19 ~26.5
GBWO04416  GBW04417 2 e
GBWO04416 BISCPDB 818OPDB 1.61%0 21 -23.9
—11.59% GBWO04417 8% Cppy 8" Oppy i 7222
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Table 3 Hydrogen and oxygen isotopic data of superposed reforming stage in the Tiemurte Pb-Zn deposit
dDv.smow %0 818031\/[()“/ %0 30 %o t, C
1 - 109 10.0 3.1 299
2 - 109 9.6 -0.9 220
3 - 112 10.2 -2.8 181
4 - 88 9.7 3.2 312
5 -83 9.9 2.6 288
6 -103 9.5 4.8 372
7 -92 10.7 3.0 279
8 - 109 9.2 2.2 298
9 -95 10.1 -5.8 145
10 - 122 10.9 -2.0 182
11 -79 10.4 -1.3 200
12 -93 10.7 2.8 275
13 -6l 9.5 4.8 314
14 -71 9.7 4.3 290
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Fig. 6 Histogram of sulfur isotopes of sedimentary
exhalative stage in the Tiemurte Pb-Zn deposit 544G 5 27 8%,
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Fig. 7 Comparisons of sulfur isotopes in the Tiemurte Pb-Zn deposit after Ph.) D. thesis by Liu Feng 2009
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