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Fig. 1 Schematic geological map (a) and stratigraphic section of the ore-bearing sequence (b) in the Tuolugou ore district
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Fig. 2 Geologic sections in the Duangou ore block of the Tuoclugou deposit(Modified from Qinghai Geological Survey, 2003)
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Table 1 He and Ar isotopic compeosition of the inclusions in the pyrite from the Tuolugou Co(Au) deposit
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Table 2 &%S values of pyrite in the Tuolugou cobalt deposit
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Table 3 Lead isotopic compositions of the Tuolugou cobalt deposit
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Fig. 7 Diagram of lead isotopic compositions in the Tuolugou ore district
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Helium, Argon, Sulfur and Lead Isotope Tracing for Sources of Ore-forming
Material in the Tuolugou Cobalt (Gold) Deposit, Golmud City,
Qinghai Province, China
FENG Chengyou, SHE Hongquan, ZHANG Dequan, LI Daxin, LI Jinwen, CUI Yanhe

Key Laboratory of Metallogeny and Mineral Resource Assessment, Institute of Mineral Resources,

Chinese Academy of Geological Sciences, Beijing,100037

Abstract

In order to study the genesis and sources of ore-forming material in the newly discovered Tuolugou cobalt

(gold) deposit in Qinghai Province, this paper analyzed the helium and argon isotopic compositions of fluid

inclusions, and sulfur and lead compositions in pyrite from massive, banded and disseminated ores. The result

indicates that helium and argon isotopic compositions of the Tuolugou cobalt (gold) deposit are consistent.
The *He/*He ratios are 0. 10 to 0. 31Ra with a mean of 0. 2] Ra, the **Ar/*Ar ratios vary from 302 to 569

with a mean of 373, indicating that ore fluids were deeply circulating meteoric water. Near zero 8*S values of

pyrite concentrating in the range of —1. 8%, to — 0. 2%, indicate a deep source for S and largely exhalative
origin. Lead isotope of ores is characterized by high radioactivity with *Pb/?Pb>19. 279, *'Pb/?*Pb>
15. 691 and **Pb/**Pb>>39. 627. Moreover, the lead isotope ratios increase from wall-rocks, through

regional volcanic rocks to ores, it is inferred that the ore lead was leached predominantly from wall-rocks by

deeply circulating meteoric water.

Key words: helium, argon, sulfur and lead isotope; sources of ore-forming material; pyrite; meteoric

water ; cobalt deposit; Tuolugou deposit, Qinghai Province
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