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HELIUM ISOTOPIC EVIDENCE ON METALGENISIS
OF MANTLE FLUIDS IN THE WANGU GOLD

DEPOSIT ; HUNAN PROVINCE

Mao Jingwen, Li Yanhe, Li Hongyan, Wang Denghong and Song Hebin
(Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing)

Abstract

The Wangu gold deposit, a new discovery in the past six years, is one of representative gold
deposits in the gold deposit belt of the Jiangnan massif in the Yangtze Platform. There are 19
nearly E-W-trending ore veins hosted in the Middle Proterozoic slate in the deposit. Gold miner-
alization is controlled by a group of E-W-trending fractures, which are subsidiary ones of the Si-
cun — Tadong regional fault of ENE strike. The ores in the deposit can be divided into quartz
vein, fractured slate and breccia types. Four samples of quartz separately taken from No. 1 and
No. 5 ore veins were analyzed by the noble gas spectrometer in the Stable Isotope Laboratory of
the Institute of Mineral Deposits, Chinese ‘Academy of Geologfcal Sciences, which was imported
from Ukraine. The *He/‘He data taken range from 231X107° to 1460 10°.

According to related researches, meteorite, moon rock and solar wind have higher *He/*He
values ranging from 370X 107° to 426 X 107°. The *He/*He values of marine basalt, hydrother-
mal solution in the Liohi Sea Mount and in the Red Sea are around 12 X 107°—17. 2 X 107°%.
O'Nions et al (1994) pointed out that the *He/*He value of upper mantle is 12 X 107°—42 X
107%. In general, the *He/‘He value of the air is 1. 4X107°, that of the Crust is nX107°, and
that of granite is 1% of that of the air . Compared to the *He/*He distribution in various kinds of
rocks and fluids, the helium in the Wangu gold deposit might be derived from the mantle. This
result is in accordance with the writers' previous study on stable isotope determination of sulphur,
oxygen, and hydrogen.

A series of NE-trending regional faults formed in eastern China due to subduction of the Pa-
cific plate to Eurasia continent during the Mesozoic. These large faults led the hydrothermal flu-
ids, heat energy, and some substances move upwards along them. The Sicun — Tadong fault
beside the Wangu gold deposit is a part of the large NNE-trending Guangji — Litang fault which
is possible to be connected with the Tancheng —Lujiang huge strike-slip fault in its north. Fur-
thermore, a great amount of accumulation of helium gas has been discovered in several basins
such as the Songliao, Liache, North Jiangsu and Sanshui basins, distributed along the

Tancheng—Lujiang fault .

Key words: gold deposit, mantle fluid, helium isotope, Wangu, Hunan
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