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Abstract

Located in the western part of the Min-Li metallogenic belt within the West Qinling Mountains, the Zhaishang gold deposit is a
large Carlin-type disseminated gold deposit discovered in recent years. The ore deposit occurs in the slightly metamorphosed Middle
Devonian and Lower Permian clastic and carbonate strata composed of quartz sandstone, siltstone, calcareous slate and carbonate that
comprise flyschoid formation. Gold mineralization is strictly controlled by a fault zone. Ore minerals are quite complex and consist of
sulfides, sulfosalt, oxides, sulfate, carbonate, tungstate, telluride, native metals, and polymetallic intermetallic compounds. The di-
versity of mineral species in the ores and the existence of visible native gold minerals constitute outstanding features of the ore deposit.
In the light of the REE distribution patterns, it is reasonably considered that the ore-forming materials of the ore deposit had affinity
mainly with host rocks. S, C, Pb, H and O isotopic compositions show that the ore-forming materials were derived mainly from

country rocks and underlying rocks and partly from deeper sources. Data obtained suggest that the ore-forming fluids were derived
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predominantly from an active meteoric groundwater system. The amount of the hydrothermal fluids in the ore-formaing and alteration
system was relatively insignificant. Ore-forming temperatures are estimated to have been in the range of 120~2407C . The dissolution
of ferruginous limestone in the host rocks and the sulfidation of the dissolved iron by H,S introduced by ore fluids constituted not only
the most important depositional mechanism for the existence of visible gold grains but also the advantageous conditions for gold enrich-
ment in the Zhaishang gold deposit.

Key words: geology, gold deposit, metallogenic characteristics, formation mechanism, Zhaishang, southern Gansu
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Fig.1 Simplified geological map of the Zhaishang gold deposit Gansu modified after Liu et al. 2006
Q—Quaternary conglomerate E'—FEocene conglomerate P} —Lower Permian carbonaceous slate intercalated with sandstone Dsdci—silty slate
with lesser intercalated quartz sandstone of the A unit Upper Devonian Dacaotan Formation Dsdc5—silty slate of the B unit Upper Devonian Da-
caotan Formation D3 *—Middle Devonian carbonate rock and calcareous slate  1—Stratigraphic boundary 2—Angular unconformity 3—Fault

and its serial number 4—Gold ore body and its serial number

1
Table 1 Mineralogy of the gold ores in the Zhaishang gold deposit

- Au Au-Shb-W Pb
2005 2006 Zn Cu

(1] . 2006. . . 1-38.
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Fig.2 Mineral assemblage of gold ores in the Zhaishang gold deposit

All microphotographs are under plainlight: py—Pyrite: tt—Tetrahedrite: gn—Galena: stb—Stibnite; mol—Molybdenite: zin—Zinckenite; cha—
Chalcostibite; bou—Bournonite; au—Native gold: cuzn—Cu-Zn intermetallic compound: cuni—Cu-Ni intermetallic compound: nicu—Ni-Cu-Sn-

Fe-Zn intermetallic compound: col—Coloradoite; mel—Melonite; mal—Malachite; au—Native gold: qz—Quartz: ca—Calcite; ank—Ankerite
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Fig. 3 Characteristic ore textures in the Zhaishang gold deposit
All microphotographs are under plainlight. A. Abundant framboidal pyrite disseminated in carbonaceous slate gold ores; B. Arsenopyrites together
with pyrite, constituting euhedral, subhedral and anhedral granular textures formed as a result of crystallizations C. Sphalerite replacing chalcopy-
rites D. Rhodochrosite and siderite aggregate, showing colloidal texture: E. Microscopic girdles texture of pyrite in quartz: F. Ring fibre texture
of pyrite in quartz; G. Cataclastic texture of pyrite in quartz: H. En echelon twins of stibnite. apy—/Arsenopyrite; py—Pyrites cp—Chalcopyrite:
sp—Sphalerite: stb—Stibnite; sid—Siderite: rth—Rhodochrosite: lep—Lepidocrocite; ru—Rutile: gz—Quartz: ca—Calcite
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Fig.4 Characteristic ore structures in the Zhaishang gold deposit
A. Quartz veinlike ore; B. Tetrahedrite-galena veinlike ore; C. Microscopic pyrite veinlet and stockwork ore under plainlights D. Quartz and stib-
nite-cemented brecciated and lunpy ore, with disseminated pyrite; E. Tetrahedrite and galena massive ore: F. Ankerite and calcite-cemented breccia
ores containing pectination structure of calcites G. Stibnite massive and radiating ore: H. Microscopic stibnite radiating ore under plainlight. py—
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Fig.5 Chondrite-normalized REE patterns of rockss ores and hydrothermal minerals in the Zhaishang gold deposit
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Fig. 11 Microphotographs of hydrocarbon fluid inclusions from barite in the Zhaishang gold deposit Gansu
A. Three-phase inclusion containing aqueous liquid and an immiscible liquid hydrocarbon surrounding the vapor bubble under transmitted light B
C E F. Two-phase hydrocarbon inclusion under transmitted light D F H. The same field of view as part C E and F respectively
showing the hydrocarbon fluid inclusions under incident UV light
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Table 2 Microthermometric data salinity density and trapping pressure in the Zhaishang gold deposit Gansu

AN T [ T w NaCL,q % [ Cm3 p MPa
I 216~372 -3.0~-1.2 2.13~4.90 0.80~1.03 72.5~78.1
) 292 n=22 —2.1 n=22 3.55 n=22 0.94 n=22 76.4 n=22
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I 193 n=45 —2.7 n=23 4.49 n=23 0.93 n=15 51.3 n=15
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_ _ 186 n=238 —3.2 n=24 5.26 n=24 0.93 n=24 49.9 n=24
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