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Abstract: The Liaoshang gold deposit is a newly discovered superlarge gold deposit on the northeast margin of
Jiaolai Basin, which is different from “Jiaojia-type” and “Linglong-type” gold deposits by unique gold bearing min-
erals of pyrite and dolomite. The isotopic analysis of C, O for Au-bearing dolomite and S, Pb for Au-bearing pyrite
from this deposit was carried out in order to identify the source of ore-forming materials and fluids for this new type
gold deposit. The results show that the 8" C,,; and the 80, oy values of dolomite range from —4. 60%o to
=3.60%0 and 9. 6%o to 10. 6%o, respectively. The 3S values of Au-bearing pyrite vary from +7.2%o to +9. 4%o
with an average of +8. 2%o. The results of Pb isotope from Au-bearing pyrite vary from 17. 027 to 17. 576, 15.435
to 15.503, and 37.706 to 38.205 for **Pbh/*Ph, *’Pb/**Pb and **Pb/**Pb ratios, respectively. Combined
with the tectono-magmatic evolution in the Jiaolai Basin, the authors hold that the ore-bearing C-H-O fluids of the

Liaoshang gold deposit mainly originated from the mantle. Furthermore, the meteoric water and crustal ore-forming
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materials were involved during the ascending process of ore-forming fluids, resulting in the characteristics of crust-

mantle mixing. In conclusion, the genetic type of Liaoshang gold deposit should be the pyrite-carbonate vein type

low temperature hydrothermal gold deposit.

Key words: isotope composition; ore-forming fluids; ore-forming material; Liaoshang gold deposit; Jiaodong

Peninsula
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Fig. 1 Sketch map for geotectonic location of the northeastern margin of Jiaolai Basin (a) and mineral deposits (b) on the north-
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east margin of Jiaolai Basin (modified after Li Guohua et al. , 2016)
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1—Ilake; 2—Quaternary; 3—Lower Cretaceous continental sedimentary and volcanic rocks; 4—Paleoproterozoic metamorphic rock; 5—Precambrian
intrusive rock ; 6—Late Jurassic monzonite granite; 7—Early Cretaceous granodiorite; 8—Late Yanshanian dyke; 9—geological boundary; 10—fault;
11—ductile shear zone; 12—Au deposit (ore spot) ; 13—Mo deposit; 14—Cu ore spot; 15—Pb-Zn ore spot; 16— northeast margin of Jiaolai Basin;
I —North China Plate; [ ,— Jiaolai-Jiaobei falut-uplift; I |—Jiaobei falut-uplift; I —Jiaolai fault depression; Il —Qinling-Dabie-Sulu collision

orogenic belt; Il ,—Jiaonan-Weihai falut-uplift; Il i*Wendeng-Weihai falut-uplift; 11 f*]iaolai fault depression; I ?*Jiaonan-Linshu falut-uplift
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Fig. 2 Geological map (a, modified after No. 3 Exploration Institute of Geology and Mineral Resources, 2014®) and geological

section along No. 12 line (b, modified after Ji Pan et al. , 2016) of the Liaoshang gold deposit
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Fig. 3 Ore types and mineral characteristics of the Liaoshang gold deposit
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a—pyrite-carbonate vein granite type ore; b—pyrite-carbonate vein metamorphic rock type ore; c—pyrite-carbonate vein type ore; d—inclusion gold

within dolomite ( reflected light) ; e—inclusion gold and fissure gold in pyrite (reflected light); f—pyrite-carbonate vein filling the fissure of

monzogranite ; g—perforation relationship between stage | pyrite-carbonate vein and stage Il pyrite-carbonate vein; h—galena replacing stage 1 py-

rite (reflected light) ; i—stage Il quartz-carbonate vein crossing stage Il pyrite-carbonate vein; Py—pyrite; Gn—galena; Gl—native gold;
Dol—dolomite ; Qtz—quartz ( mineral abbreviation after Shen Qihan, 2009)
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Table 1 Carbon and oxygen isotopic compositions of

dolomites from the Liaoshang gold deposits

Fefh 8" Cy.ppp 8" Oy.ppp 8180\‘-5!\]()\\'
2015LS-01 -4.5 -20.5 9.7
2015LS-02 -4.4 -20.3 9.9
2015LS-03 -4.5 -20.2 10.1
2015LS-04 -4.1 -20.5 9.7
2015LS-05 -3.7 -20.0 10.2
2015LS-06 -4.5 -20.4 9.8

LS-07 -4.5 -19.7 10.6
LS-08 -4.4 -19.8 10. 4

LS-09 -4.5 -19.8 10.5

LS-10 -4.3 -19.9 10.4

LS-11 -4.4 -20.1 10.2

LS-12 -4.1 -19.8 10.5

6 474 -3.6 -20.5 9.8

H179 -4.2 -20.4 9.9
H173 -4.6 =20.6 9.6
17B25 -3.8 -20.0 10.3
B23 -3.8 -19.9 10. 4
17B26 -4.0 -20.0 10.2
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A IEFE ] —6. 4%0~ —0. 4%0 ( TR EHESE | 2009) , K
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Table 2 S compositions of pyrites from the Liaoshang gold deposit

BB 834S\f.cm/%0 206 py, /204 pp) 20 207 py, /204 py 20 208 py, /204 py) 20
1.S-01 8.0 17.316 0.001 15.475 0.001 37.883 0. 003
1.S-02 9.4 17.576 0.003 15.503 0.002 38.205 0. 006
LS-03 8.4 17. 106 0.001 15.435 0.001 37.750 0.003
1.5-04 7.7 17. 260 0. 002 15. 465 0.001 37.827 0. 003
1.S-05 9.1 17.317 0.002 15.486 0.002 38.013 0. 005
1.5-06 7.3 17.282 0. 002 15. 460 0.001 37.910 0. 003
1S-1 3.4 - - - - - -
1.S-2 7.4 - - - - - -

6 474 - 17. 156 0.003 15.449 0.003 37.819 0. 008
H179 - 17.137 0. 004 15.443 0.003 37.79% 0.008
H173 - 17.222 0.002 15.470 0.024 37.947 0. 006
17B25 - 17. 100 0. 004 15. 441 0.003 37.798 0.008
B23 - 17.027 0.003 15.454 0.003 37.706 0.008
17B26 - 17. 151 0. 004 15.498 0.004 38.017 0. 009

HE = AR FE AR 8°Cyyy 18N - 4. 60%0 ~
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TR AuE N, R L0 RIFE LG o i ik
e ) R TR 3 SR S R A G

i Sl
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B S [ Z A, T e R EER LT
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Fig. 4 The Liaoshang gold deposit and its associated carbon reservoir (8"C)
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Metallogenic model of Liaoshang gold deposit
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