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He-Ar Isotopes Tracing for Ore Genesis of the Yangshan Gold Deposit
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Abstract: The Yangshan gold deposit attracted research interests for its ore genesis and ore-forming fluid sources.
This study analyzed Helium and Argon isotopes compositions in fluid inclusions of the pyrite-quartz veins. The re-
sults showed that * He/* He ratios of the Yangshan gold deposit are within 0. 03—0. 08 Ra, indicating that the ore-
forming fluids were crust-derived fluids with no mantle-derived He. The “* Ar/** Ar ratios varied from 434. 1 to
863. 0, which are higher than that of the air saturated water (295.5), indicated that the air-saturated water was in-
volved in the ore-forming process. Combined with geological characteristics of the deposit, we suggested that the
ore-forming fluids of the Yangshan gold deposit were mainly the crust-derived metamorphic fluids mixed with air-
saturated water. The air-saturated water seeped down along fault systems and extracted radiogenic ' He and '’ Ar by
water-rock exchanging with country rocks of high U and Th contents, and resulted in low " Ar/' He ratios (0. 0227
—0.0539) in the ore-forming fluids. Conclusively, we suggested that the Yangshan gold ore deposit should be clas-
sified into the orogenic deposit.
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Fig. 1 Simplified geologic map of the Yangshan gold deposit and the sample locations
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Table 1 He-Ar isotopic compositions in fluid inclusions from the Yangshan gold deposit ore rocks
09PD051-5 09PD051-1 09PD051-2 09PD051-3 09PD051-5A 09PDO051-1A
"He(em®STP/g) (E-7) 271+18 215+14 205414 287419 1.6140.12 1.834+0.13
$He(em®STP/g) (E-13) 30. 69 13.61 21. 36 13.24 0.14 1.75
3He/* He(Ra) 0.08090£0. 00091 0.04520£0. 00058 0.07441£0. 00044 0.03296=+0.00009 0. 060540, 0041 0.068340. 0054
10 Ar(em® STP/g) (E-7) 22.4%1.6 33.8%x2.5 14.6%1.1 21.9%1.6 15.6E1.1 22.5x1.6
10 Ar/36 Ar 465.7+4.1 449.8+14.5 434, 1+11.2 576.5+4.8 863.0+29.9 601.1+13.2
VA (%) 36.55 34. 30 31.93 48. 74 65.76 50. 84
10Ar* /*He 0.0302 0.0539 0.0227 0.0372
F'He 34043 17288 36829 45650 — —
:Ra 3 He/*He (1.4 X1076);10 Ar* 0 Ar JOArF = (4 Ar) %;m Ar* (%) =
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