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Abstract: This paper is the result of geological survey engineering.
[Objective] Zhengguang gold deposit in Heilongjiang Province is located in the Ordovician Duobaoshan island arc belt on the

northwest side of Nenjiang—Heihe NE trending fault zone in the eastern margin of Xing'an block. By study of the ore samples in
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the main metallogenic period, we aim to explore the source of ore— forming fluids. [Methods] Nine ore samples from the main
metallogenic stage were selected for systematic study of the He, Ar and S isotopic compositions. [Results] The results show that
the *He/'He and “’Ar/*Ar ratios for fluid inclusions of pyrite and galena in the gold—bearing quartz veins are 1.95x107°=5.03x10"°
and 349.1-453.9, respectively. The mantle— derived He accounting for 13.17%—44.67%, averagely 27.58%, indicating that the
metallogenic fluid is mainly atmospheric precipitation, with the composition of mantle fluid as well, reflecting that the
mineralization of gold deposit is closely related to mantle activity. The 6*S of minerals is—1.2%0 — —3.9%o, averagely —2.33%o,
probably from deep mantle fluid, also with the addition of crustal fluid. [Conclusions] The oceanic crust subducted toward Xing’ an
block, with mantle wedge metasomatized by the subducted fluid, and resulted in partial melting and fluid rising to the shallow
surface mixed with the downward precipitation to form the metallogenic fluids. The decrease of temperature and pressure and fluid

boiling lead to the change of physical and chemical conditions of the metallogenic fluids and precipitate metallogenic materials.

Key words: He— Ar— S isotopic composition; crust— mantle interaction; Zhengguang large gold deposit; mineral exploration
engineering; Greater Khingan Mountains

Highlights: Crust— mantle interaction and subsequent injection of mantle— derived fluids have played an important role in
Zhengguang gold mineralization, which provides a reference for discussion of the genesis of gold deposits in this area.
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Fig.1 Geological map of the Zhengguang gold deposit in Heilongjiang (modified from Heilongjiang Institute of Natural Resources,

2009)

1-3rd member of Duobaoshan Formation; 2—2nd member of Duobaoshan Formation; 3—1st member of Duobaoshan Formation; 4—3rd member of

Tongshan Formation; 5—Diorite pluton; 6—Diorite vein; 7—Diorite porphyrite; 8—Secondary andesite; 9—Ore zone and number; 10—Alteration zone

boundary; 11—-Geological boundary; 12—Fracture

http://geochina.cgs.gov.cn H1EHLFT, 2023, 50(3)



5504 553 X LA IRVT AL KA G ™ AR He—Ar—S [l 28 4 K il i (A K IR 7 i 955

K2 ot X EE G RO Y M O AT RFE
a— IR BB s b— N B SR DB Bk ; c— S0 7 858 S AR PR BB s d—BIR IN B S AU A s Py— BB s Sp—IN B
15 Cop— 2™ ; Gn— 7 44~
Fig.2 Micrograghs for the characteristics of metallic minerals and ores in the Zhengguang gold deposit
a—Veined pyrite ; b—Sphalerite metasomatized early automorphic pyrite; c—Chalcopyrite and galena metasomatized early automorphic pyrite; d—Vein

sphalerite metasomatized chalcopyrite; Py—Pyrite; Sp—Sphalerite; Ccp—Chalcopyrite; Gn—Galena
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Fig.3 Characteristics of ore in the Zhengguang gold deposit
a—Quartz pyrite reticulate vein ore; b—Dispersed pyrite gangue quartz type ore; c—Silicified epidote brecciated ore; d—Horizontal pyrite quartz type

ore; e—Banded quartz sphalerite pyrite ore; f—The massive pyrite galena ore; Py—Pyrite; Qtz—Quartz; Ep—Epidote; Sp—Sphalerite; Gn—Galena
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Table 1 Isotopic composition of He—Ar—S in fluid inclusions of pyrite and galena in Zhengguang gold deposit

Rl ZGOol1 7G02 7G03 7G04 ZG05 7G06 7G07 7G08 7G09
WS W L/ B BN B B LR I TiEsn
‘He/(107cn’STP/g) 1.32 1.16 0.22 0.992 2.98 2.05 1.53 1.37 2.44
*He/(10"°cm’STP/g) 6.63 5.02 1.01 1.97 4.51 4.16 2.98 437 8.44
*He/'He(R) 5.03 433 4.59 1.99 1.51 2.03 1.95 3.19 3.46
“Ar/(107cm’STP/g) 0.808 0.691 1.75 1.06 2.36 2.52 1.56 2.40 4.83
OAL/Ar 453.9+1.1 434.1+1.0 429.4+0.8 349.1£0.8 375.8+1.0 360.1+1.2 347.9+0.9 402.7£1.0 386.2+1.0
AT 0.28 0.22 0.55 0.16 0.50 0.45 0.23 0.64 1.13
“Ar/'He 0.61 0.60 7.95 1.07 0.79 123 1.02 1.75 1.98
“Art/‘He 0.2136 0.1902 2.4805 0.1641 0.1692 0.2205 0.1536 0.4663 0.4649
AT AL 0.198+ 0.193+ 0.196+ 0.198+ 0.189+ 0.193+ 0.198+ 0.189+ 0.191
0.002 0.003 0.002 0.002 0.002 0.002 0.003 0.002 0.002
SAr 0.00178  0.00159  0.00408  0.00304  0.00628  0.00700  0.00448  0.00596  0.01251
‘He/*Ar 741.52 728.74 53.98 326.70 474.53 292.94 341.21 229.87 195.10
R/Ra 3.5940.03  3.09£0.03 3.28+0.03  1.42+0.02 1.08£0.02 1.45+0.03 1.39+0.03 2.28+0.03  2.47£0.03
295 He/% 45.63 39.25 41.62 17.94 13.57 18.31 17.58 28.87 31.33
&S 2.6 2.4 -1.8 2.0 2.1 -1.4 -12 3.9 -3.6

T A UM A Ar.
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