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A preliminary study of the retention of noble gases in fluid inclusions of
different minerals

ZHANG DongLiang', ZHENG DeShun?, PENG JianTang'? and YUAN ShunDa*

(1 Key Laboratory of Metallogenic Prediction of Nonferrous Metals, Ministry of Education, School of Geosciences and Info-physics,

Central South University, Changsha 410083, Hunan, China; 2 Institute of Resources and Environment, Henan Polytechnic Univer-

sity, Jiaozuo 454000, Henan, China; 3 State Key Laboratory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese

Academy of Sciences, Guiyang 550002, Guizhou, China; 4 Institute of Mineral Resources, Chinese Academy of Geological Sciences,
Beijing 100037, China)

Abstract

Studies of the retention of noble gases in fluid inclusions from various hydrothermal minerals are necessary
for tracing the source of ore-forming fluid by using noble gas isotopic geochemistry. Mainly with Ar as an exam-
ple, the retention of noble gases in several minerals commonly used to study fluid inclusion geochemistry was
quantitatively evaluated and systematically compared with each other in this paper in terms of diffusion dynam-
ics. In addition, closure temperature and preservation time of noble gases in these minerals were also calculated.
The result reveals that, under the same conditions, the component characteristics of Ar, He and other noble gas-
es can be preserved in these minerals in order of barite ( = celestite) > chalcopyrite > pyrite> galena>> sylvite >

sphalerite> fluorite > wolframite > scheelite > beryl > calcite > quartz. It is also indicated that the closure
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temperature of Ar in quartz is more sensitive to the change of grain size than that of other minerals and will in-

crease rapidly with the radius of the crystal, but the diffusivity is insensitive to the change of temperature. On

such a basis, the authors present a theoretical scale for accurate assessment of variations of noble gas components

resulting from post-entrapment processes.
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Table 1 Diffusion parameters of Ar in minerals
Zr % E k] mol InDy cem?® s
FeS, 41.07 425 20.15
CuFeS, 39.11 467 24.75
PbS 41.92 407 18.16
ZnS 45.23 336 10.36
CaCO;5 52.601 178 -6.97
SrSOy 36.79 517 30.2
BaSO, 37.04 512 29.61
CaWO, 49.67 241 -0.04
CaF, 46.14 317 8.24
Fe Mn WO, 48.02 276 3.82
KCl 44.66 349 11.72
B€3A12 Si()olg - 215 - 3 22
SiO, - 51 —32.43
Ar Freer 1981  Watson et al. 2003
Z
Shannon Dodson 3
1976 1993 Cherniak
2 Zr 2003 2006 dT dt 1~10 C Ma
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Close Temperature T %
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Te= E R 3 AR BB/ om
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p ———-C-0 3
E dT d: 1 Ar
A
55 dT dr a Fig. 1 Closure temperatures of Ar in minerals as a
E D, R Arrhenius 1 function of effective diffusion radius at various cooling rates
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Fig. 2 Closure temperatures of Ar in minerals versus
effective diffusion radius at the cooling rate of 10C Ma
T curves between barite and calcite represent chalcopyrite pyrite
galena sylvite sphalerite fluorite wolframite scheelite and beryl

respectively
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