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Preliminary study of geochemical characteristics of ore-forming fluid
in Zhenzigou veined Pb-Zn deposit, Qingchengzi, Liaoning Province
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Abstract

The Qingchengzi orefield lies in Liao-Ji rift valley, eastern block of the North China Craton, and the Zhen-
zigou Pb-Zn deposit is a typical medium and small sized Pb-Zn deposit in this area. The Zhenzigou Pb-Zn deposit
mainly occurs in Dashigiao Formation, on the marble or near-marble side of the contact zone between amphibo-
lites, biotite schist and graphitic marble, with the main ore types being stratiform-stratoid ore body and veined
ore body. The authors chose the massive disseminated ore in the veined ore body and analyzed its fluid inclusion
gas-liquid phase components. The results show that the ore-forming fluid was probably a H,O-CO,-NaCl system
with the addition of later meteoric water. Besides, liquid phase component analysis also shows that the
ore-forming fluid has multiple-source characteristics of both magmatic hydrothermal fluid and meteoric fluid. An

analysis of 6D and & ]80H7O shows that the late stage meteoric water infiltrated into the ore-forming fluid and re-
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sult in “oxygen deviation” toward the meteoric water. Multidisciplinary analysis suggests that the ore-forming
fluid of the metallogenic phase was a multiple-source fluid resulting form the mixture of magmatic hrdyothermal

fluid and meteoric water.

Key words: geochemistry, ore-forming fluid, hydrogen and oxygen isotope, Zhenzigou veined Pb-Zn
deposit, Qingchengzi, Liaoning Province
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Fig. 1 Geological sketch map of the Qingchengzi ore district modified after Liu et al. 2009
I—Quaternary 2—Schist of Gaixian Formation 3—Marble of Dashigiao Formation 4—Plagioclase amphibolite schist of Langzishan Formation
5—Mixed granulite of Anshan Group 6—Granite 7—Migmatitic granite 8—Diorite 9—Syncline 10—Inverted syncline 11—Anticline

12—Inverted anticline 13—Fault 14—Ore spot
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Fig. 2 Geological section through the orebody of the Zhenzigou deposit in the Qingchengzi ore district
modified after Zhang et al. 1984
1—Mica schist 2—Thin-bedded carbonic marble 3—Plagioclase amphibolite 4—Gravel quartzite and quartz schist 5—Metamorphosed

subaqueous volcanic rocks-intrusive granitic complex 6—Lamprophyre 7—Ore body 8—Fault

(1] 103 . 1975. Pb Zn
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Fig. 3 Ore types and typical tectonic phenomena of the Zhenzigou Pb-Zn deposit in Qingchengzi ore district

a. Pyrite-sphalerite ore; b. Massive disseminated ore (plainlight); ¢. Euhedral arsenopyrites metasomatic texture Creflected light);

d. Pyrite-sphalerite-galena ore; e. Massive disseminated ore ( reflected light?; f. Anhedral galena grain, emulsion-droplet chalcopyrite

in sphalerit ( plainlight)
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Table 1 Gas-liquid phase components of fluid inclusions in the Zhenzigou Pb-Zn deposit
w B ug g
Na* K* Mg?* Ca?”* F- Cl- Br NO; SO;~
7701 2.95 3.74 0 4.94 0.87 7.02 0.1 0.07 3.81
7702 1.99 2.18 0.68 16.8 10.3 4.41 0 0.26 3.59
7703 2.08 0.91 0 3.53 0.18 4.81 0.1 0.08 2.92
w B peg g
CH, GCH,+GH; GHg CO, H,O O, N, CO
7701 1.13 0.09 0.034 132 341 4.4 26.9 0
7702 0.255 0.04 75 120 5.1 26.5 0
7703 0.373 0.19 0.067 171 102 3.4 25.3 27
12.68%o 518 Ono 8.4%0 ~ 12.7%0
300 1.85%0~4.45% 2.6% 10.12%, ‘ 1 2
2.99% 2 3" Oysviow 8" Ovsvow
15.7%0 ~ 18.2%o 1 4 3 Ovemow
2.5%0 16.95%o SISOHZO 1
5"%0r0 2. 12%0 ~ 4.62%0 3.37%0 > 3 4
1 3 3" Oysmow 2 4
5.1%0~9.4%o 4.3%o oD
7.25%0 3% 00 — 85%0 ~ — 100%o
~9.9%~ —4.18% 4 8" Ovsviow 3D
10.2%0~ 14 .4%0 4.2%o 11.9%o —80%0~ — 92%0 1992 2
2 HO
Table 2 H and O isotopic data of liquid inclusions in quartz from the Qingchengzi Pb-Zn deposit
ODv-svow Yoo 3"Ov.svow %o 80,0 %o
7701 1 - 86 11.8 1.85
7702 1 -85 14.4 4.45
7703 1 =90 12.8 2.85
QZ-11 2 -91 18.20 4.62 1992
85]-7223 2 15.7 2.12 1987
86J-716 3 9.4 —4.18 1987
QZ-13 3 5.1 -9.9 1992
86-J-S1 4 14.4 12.7 1992
86J-S3 4 - 116 11.1 9.3 1992
85J-B12 4 10.2 8.4 1992
85J-D11 4 11.2 9.4 1992
85]-7220 4 12.6 10.8 1992
86]J-X2 -112 6.5 9.10 1992
* Clayton et al. 1972 3180 =2.51x10°T"2—-1.95 500~ 750
550C 1992 Clayton et al. 1972 - 3180

3.38X10°T 2 —3.40 200~3500C
3180 =3.57X10°T 2-2.71
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QZ-11 195C



576 2012
15
THT S & Y3 #H % K B S
L GieT L1 Gos Bl Gas (342)
4 S'SOHZO
Fig. 4 8180%0 characteristics of the Zhenzigou Pb-Zn deposit
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