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Source of ore-forming fluids in Jinshan gold deposit of Dexing County:
Constraints from microstructures and stable isotopes
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Abstract

The Jinshan gold deposit, a superlarge deposit with 200 t Au, is hosted in the Jinshan ductile shear zone
and located in the northeast Jiangxi deep crustal fault. The zone is a magnificent Neo-Proterozoic mélange-suture
zone. The mineralized fault-filling quartz veins that were elongated and boudinaged along with mylonitic folia-
tions serve as main ore bodies. Textural and structural data indicate that mineralization was syn-tectonic, and
the opening of the foliation planes played a fundamental role in facilitating gold mineralization. Auriferous quartz

veins were laminated due to repeated foliation opening and fluid filling and precipitation. Banded and laminated
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textures suggest a crack and seal mechanism for gold precipitation and the continuation of the shear deformation
during the emplacement of the veins. This means that progressive deformation is closely associated with gold
mineralization. Fluid inclusions in pyrite associated with quartz have He/*He ratios of 0.13~0.24 Ra, whereas
their **Ar/%Ar ratios are from 575 to 1 090. 8'80 values calculated from quartz are between 5.5%0 and 8.4%o,
and 8D values of the fluids in the fluid inclusions of quartz are between —61%0 and — 73%o. The 8'3C values of
ankerite range from —5.0%0 to —4.2%0, whereas the §'%0 values range from 4.4%o to 8.0%0. These ranges
demonstrate a mixing of mantle-derived fluids and crustal-derived fluids. The crustal end-member is composed of
metamorphic water and meteoric water. The microstructures along with noble gas isotope (He and Ar) data as
well as stable isotope (C, O and D) data strongly suggest that diverse sources were involved in the hydrothermal
activity in the Jinshan gold deposit. Ore-forming fluids were dominantly derived from the crustal source with the
participation of less than 5% mantle components. The deposit was formed in a transpressive tectonic setting.
Key words: geology, noble gas isotope(He and Ar), ore-forming fluid, microstructure, Jinshan gold de-

posit, Jiangxi Province
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Fig. 1 Geotectonic a b and geological map c¢ of the Jinshan gold deposit Jiangxi Province modified after No. 4 Geological
Party Jiangxi Institute of Geological Exploration for Mineral Resource of Nonferrous Metals 1996
K s—Cretaceous Shixi Formation Jje—Lower Jurassic Ehuling Formation J;/—Lower Jurassic Linshan Formation & ;h—Cambrian Hetang

Formation Z; z—Zhitang Formation of Nanhua System Pt;d—Neoproterozoic Dengshan Group Pt, sh>—Upper Mesoproterozoic Shuangqgiaoshan
Group Pty sh'—Lower Mesoproterozoic Shuanggiaoshan Group &us—FEarly Jurassic dacite porphyry Ams—Early Jurassic quartz porphyry ydms—
Middle Jurassic granodiorite Ys—Middle-Late Jurassic granite v3;—Paleoproterozoic pyroxenite diorite [3,—Neoproterozoic metaspilite kerato-

phyre =,—Neoproterozoic ultramafic rock m¢,—Neoproterozoic blasto-amphibole pyroxenite ' YB—Yangtze plate CB—Sorth China craton
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Fig. 2 Microphotographs showing gold-quartz-pyrite association in the Jinshan deposit

a. Visible gold grains in gold-bearing veins b. Gold in quartz grains c¢. Gold-filled fractures in pyrite d. Gold co-precipitated with pyrite

2007
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Table 1 Helium and argon isotopic data of fluid inclusions in pyrite from the Jinshan gold deposit
SHe “He 1077 “He 10 ®cm’STP g R Ra OAr FAr OAr 10 7em’STP g A" ‘He
JO5 2.57 232.39 0.19 575 23.52 0.05
J10 3.35 76.10 0.24 869 5.70 0.05
J14 3.31 40.62 0.24 819 2.96 0.05
J16 1.80 147.91 0.13 1 090 2.60 0.01
J20 3.25 851.12 0.24 923 19.35 0.02
HQ-1 2.63 12.60 0.19 1 058 0.35 0.02
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Table 2 Carbon and oxygen isotope data of ankerites in the

inner alteration zone of the Jinshan gold deposit

8]?,C\/'-[’l)li Y60 818()V-I’I)B Yoo 818()V-SMUW Yo
108 -5.0 -22.9 7.3
J1 -4.2 -25.7 4.4
J18 -4.9 -22.2 8.0

Table 3 Oxygen and hydrogen isotope data of quartz and

its fluid inclusions from aurifeous quartz vein

30 %o D %o 3180 %o
HQ-1 15.3 -62 8.4
HQ-2 13.2 -73 6.3
Jo8 12.4 - 65 5.5
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J20 14.3 - 68 7.4
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