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Abstract: The Liaoshang gold deposit is located in the northeastern margin of the Jiaolai Basin.It is the only super—large gold deposit in
the eastern part of the Jiaodong Peninsula. This paper discusses the genesis of the Liaoshang gold deposit through fluid inclusions and H—

O—C—S—Pb isotopic geochemistry.The fluid inclusions in the main ore—forming stage have a completely uniform temperature range of
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125~345°C, the main metallogenic temperature range of 260~ 320°C, salinity of 2.22% ~13.87% NaCl,,,, and fluid density of 0.68 ~
1.02 g/cm’, indicating that the ore —forming fluid is a reductive hydrothermal system with medium—low temperature, medium —low
salinity, low density, and rich in CO,. H and O isotopes( 3D ==82.6%0~ =68.9%0, 8"* O, _gow =0-24%0~ +3.33%0) and fluid inclusion
composition indicate that the ore —forming fluid is a mixed fluid of mantle hydrothermal fluid and magmatic hydrothermal fluid +
atmospheric precipitation. The carbon and oxygen isotope composition (8" Cppy ==2.9%0~ —4.7%0, and 8" Oy =6.9%0~9.6%0, )
indicate that C in the ore —forming fluid originated from the granite source area. The 3*$S of the ore ranges from 7.6%o to 12.6%.
**Pb/*™Pb ratios ranging from 17.202 to 17.955, > Pb/*"*Pb ratios ranging from 15.457 to 15.577, and **Pb/*"*Pb ratios ranging from
37.729 to 38.341, indicate that the lead source is the Early Cambrian metamorphic rock series mainly from the lower crust, mixed with
mantle—derived lead. Studies indicate that the Liaoshang gold deposit is a magmatic hydrothermal gold deposit related to the Early
Cretaceous Weideshan—type granite. The mixture of magmatic hydrothermal fluids related to the activity of crust—mantle mixed granite

magma, mantle fluids and atmospheric precipitation produced fluid immiscible mineralization under the effect of heat uplift —extension

structure.

Key words: fluid inclusions; ore —forming fluid; H-O—C—S—Pb isotopes; genesis of deposit; Liaoshang gold deposit; Jiaodong
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Fig. 1 Regional geological map(a) and metal mineral distribution map(b) of the Liaoshang gold deposit in Jiaodong Peninsula
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Fig. 2 Geological sketch map of the Liaoshang gold deposit
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Table 1 Microthermometric data and relative parameters of fluid inclusions in the Liaoshang gold deposit
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Fig. 4 Laser Raman spectrum of fluid inclusions in the Liaoshang gold deposit
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Table 4 The S isotopic compositon of pyrites in

the Liaoshang gold deposit

ﬁc‘ % I‘T‘% ff% 34 S/ %o 7'60/%
LS—1 8.8
HER [21]
LS—4 9.4
09LS—2 8.2
09LS—4 ERN 8.3 [22]
09LS—5 ik 8.3
LK10 9.7
LK12 9.5
HERE [23]
LK14 9.3
LK15 9.7
B21 7.8
BO4 7.6
B42 3.8
B48 8.7
B49 8.6
B36 T EEk 9 [22]
B30 8.9
B31 9.4
B39 9.5
B40 9.5
B47 7.6
LS—1 10.7
LS—3 10.7
T
LS—4 }L WY 102
TRHB
LS—5 9.8
RN
LS—6 10.3
LS—9 9.8
AR
XL74ZK1—4 11.2
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TRHB
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IR
XLK—5 9.8
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Table 5 Lead isotope composition and parameters of sulfide in the Liaoshang gold deposit

E}L% 1;3‘;% b]“% 206 Pb/zrm Pb 207 Pb/z()4Pb 208 Pb/z()4Pb 217(»Pb/207 Pb ’IVCDT/Ma ,LL ) Th/U Aﬁ A'}’
LS—1 P 17.319 15.496 37.999 1.1176 826 9.41 402 413 11.05 19.2
LS—3 LR 17.426 15.483 38.24 1.1255 736 9.36 40.46 4.18 10.21 25.67
) LS—4 R 17.253 15.465 37.729 1.1156 839 9.36 39.05 4.04 9.03 11.96
0 R4
LS—5 P 17.658 15.516 38.341 1.1381 608 9.39 39.73 4.09 12.36 28.38
LS—6 B 17.202 15.472 37.84 1.1118 882 938 40 413  9.49 14.94
LS—9 B 17.955 15.54 38.171 1.1554 424 94 374 3.85 13.92 23.82
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10 R A
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Fig. 6 Diagram of the carbon—oxygen isotopic composition in the Liaoshang gold deposit
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Fig. 7 The histogram of the sulfur isotope compositions in

the Liaoshang gold deposit
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