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Fig. 1 Sketch geological map of Shihu area
1-Granite porphyry; 2—Diorite porphyrite ; 3—Diabase; 4—Granite diorite; 5S—Porphyritic monzogranite; 6—-Monzogranite; 7-Medium—

fine—grained quartz monzonite; 8—Medium—fine—grained quartz (monzonite) diorite; 9—Augite diorite; 10-Gangnan gneiss: magnetite—
bearing plagioclase—K—feldspar leucoleptite; 11—-Caishuzhuang gneiss: banded biotite—monzonitic gneiss; 12—Fangli gneiss: banded,

enterolithic (amphibolite) biotite—plagioclase gneiss; 13—Songjiakou rock formation: dolomite marble, K—feldspar (monzonitic)
leucoleptite, biotite—K—feldspar (monzonitic) gneiss, sillimanite—bearing quartz spherical leucoleptite; 14—Large—sized gold deposit;

15-Medium—, small-sized gold deposits and ore spots; 16—Mo deposit; 17-Geological boundary; 18—Normal and reverse faults, faults

with unknown characteristics; 19—Pulse intrusion boundary
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Characteristics and geological significance of helium, argon, carbon,
hydrogen, oxygen isotopes in ore—forming fluids of polymetallic
deposits in Shihu area of western Hebei Province

WANG Zi-li', NIU Shu—yin®™’, GUO Peng—zhi', DUAN Huan—chun',
CHEN Zhi—-guo', GUO Zhong', SHEN Li—xia', HU Jian—yong',
WANG Jun', WANG Bao—de’, CHEN Chao?, LI Ying—jie*

(1. Tianjin North China Geological Exploration Bureau, Tianjin 300170, China;
2.Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China;
3. China University of Geosciences, Beijing 100083, China)

Abstract: The gold, silver and polymetallic deposits in Shihu area are located in the mid—northern Taihang Mountains and occur in
Archean Fuping Group metamorphic rock series around Yanshanian Mapeng granitic intrusion. The gold, silver and polymetallic
deposits in Shihu area have attracted the attention of many geologists, and their metallogenesis has long been in dispute. The authors
chose pyrite and quartz samples from these deposits in Shihu area to analyze their helium, argon, carbon, hydrogen and oxygen
isotopic composition of fluid inclusions and the hydrogen, oxygen and carbon isotopic composition of the quartz in the same ore
sample. The analytical results show that *He/*He ratios in pyrite range from 0.43 to 2.40 Ra, and *Ar/*Ar ratios range from 477 to
879.The composition of helium and argon isotopic system suggests that the source of ore—forming hydrothermal fluids was the
mixture of mantle— derived fluids and crust— derived fluids. It is estimated that the dDv suow values of the ore— forming fluid
responsible for the formation of the quartz are —62%o~—105%o, and the 6" Ov-smow values of the fluid inclusions of the quartz are 9.6%o
~13.8%o, showing that the ore—forming hydrothermal fluids were formed by the mixture of magmatic water and meteoric water. The
6"Crop values of quartz vary in a relative narrow range of —3.5%0~—5.0%o, showing that the ore—forming hydrothermal fluids were
derived from the mantle. The relationship between hydrogen, oxygen, carbon and helium and the argon isotopic systems of ore—
forming hydrothermal fluids show tracing consistency in gold, silver and polymetallic deposits of Shihu area. All the noble gas
isotopic data, combined with stable isotopic data from five deposits, demonstrate that the ore—forming fluids were a mixture between
mantle—derived fluids and crustal—derived fluids.

Key words: He—Ar; H-O; isotope; ore—forming fluids; Shihu; Hebei Province
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