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Abstract

The Tuomoerte Fe-(Mn) deposit occurs in metavolcanic-sedimentary sequence within the upper subforma-
tion of Upper Silurian-Lower Devonian Kangbutiebao Formation. Field evidence and petrographic observation
indicate three periods of metallogenesis, i.e., volcano-sedimentation, magmatic-hydrothermal activity and re-
gional metamorphism. The majority of the Fe-Mn metallogenic activity occurred during the volcano-sedimenta-
tion period. The homogenization temperatures of the liquid inclusions in quartz of the volcano-sedimentation pe-
riod are concentrated between 170C and 300°C, with a peak temperature of 190°C, the salinities range from

3.23% t022.71%, and the densities range from 0.62 to 1.09 g/cm®. The vapor and liquid composition of fluid
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inclusions in this period show that the ore-forming fluid was rich in Na*, Cl~ and H,O, indicating that the ore-
forming fluid was of moderate-low temperature, moderate-low salinity and moderate-low density, belonging to
the H,O-NaCl system. In regional metamorphism period, it was characterized by CO,-bearing three-phase fluid
inclusions in quartz. Homogenization temperatures of this type of fluid inclusions vary from 210C to 523C,
salinities range from 4.80% to 11.33%, and densities range from 0.85 to 1.05 g/cm’. The vapor and liquid
compositions of fluid inclusions in the regional metamorphism period show that the ore-forming fluid was rich in
Na®, Cl, SOj , CO,, CH;, GHg and N, and characterized by moderate-high temperature, moderate-low
salinity and moderate-low density, belonging to the H,O-CO,-CH,;-N,-NaCl system. The oxygen and hydrogen
isotopic characteristics of quartz imply that the ore-forming fluid in the volcano-sedimentation period was derived
from mixed magmatic water and seawater, whereas the ore-forming fluid in the regional metamorphism period
was derived from mixed metamorphic water and meteoric water.

Key words: geochemistry, ore-forming fluid, hydrogen and oxygen isotope, Fe-Mn deposit, Tuomoerte,
Altay
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Fig. 3 Characteristics of quartz of different periads in the Tuomoerte Fe-(Mn) deposit

A. Magnetite-bearing quartz vein of voleano-sedimentation period: By C. Pyrite-bearing quartz vein of magmatic-hydrmothermal period:

D. Quartz vein of regional metamorphism period
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Fig. 4 Photomicrographs of fluid inclusions from the Tuomoerte Fe-Mn deposit
A~E. Two-phase vapor-liquid inclusions in quartz: F. Vapor inclusions in quartz: G. Vapor-rich inclusions in quartz: H. I. Three-phase
COy-rich inclusions in quartz
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Table 3 Oxygen and hydrogen isotopic data of the Tuomoerte Fe-Mn deposit
3D %o 310 %o 6, T 80,0 %o
1 ZK60-09 -92 11.3 249 2.3
2 7ZK60-10 - 88 10.9 289 3.6
3 7ZK60-12 —105 10.8 199 -1.0
4 ZK60-14 -82 10.8 199 -1.0
5 ZK60-15 -82 10.4 199 —-1.4
6 7ZK60-08 -91 10.6 281 3.0
7 ZK60-11 - 86 10.5 306 3.8
8 ZK60-13 -76 10.2 306 3.5
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