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Fig.1 Geological sketch map of the Qianhe gold deposit, western Henan

1= Quaternary; 2—Mesoproterozoic Xiong er Group; 3— Late Yanshanian porphyritic monzonitic granite;

4=Structure—controlled alteration—type gold body; 5— Breccia dyke; 6— Reverse fault; 7— Normal fault;

8—thrust belt; SF,—Shandan suture zone; SF,—Mianlue suture zone; F,—North boundary of Qinling fractured zone;

F,— Machaoying fractured zone; F;—Luonan—Luanchuan fractured zone; F,—Shiyan thrust belt;

Fs—Shiquan—Ankang thrust belt; F,—~Hongchunba—Liping thrust belt
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Fig.2 Vertical projection diagram of contour lines of IV ore body

morphology and gold grade of the Qianhe gold deposit, western Henan
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Fig.3 Ore and gangue mineral assemblage in the Qianhe gold deposit, western Henan
A—Pyrite—quartz vein; B—Pale red K—feldspar vein and pyrite veinlet; C—Chlorite and quartz wrapped in calcite (plane
polarized light); D—Sheet biotite wrapped in coarse—grained pyrite; E—Drop—like chalcopyrite wrapped in galena, part of
galena wrapped in pyrite (reflector); F—Purple—maroon fluorite intergrown with molybdenite; G—Phyllic alteration rock
with scaly granoblastic texture (plane polarized light); H—Galena replacement of biotite along cleavage (plane polarized
light) ; Gal—Galena; Cpy—Chalcopyrite; Py—Pyrite; Cc—Calcite; Qtz—Quartz; Chl—Chlorite ; Bi—Biotite
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Fig.4 Variation of content of typical altered rocks in the Qianhe gold deposit, western Henan
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Table 1 Atom number of components contained in standard geometric volume 1000 (10"°m)*
of each type of altered rocks in the Qianhe gold deposit, western Henan
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Table 2 REE and trace element contents of various
altered rocks in the Qianhe gold deposit

A AL HEsRi AniHe RE1L TR AL
HiE 2l 2l 2l il w2l
La 91.02 4931 44.63 55.20 38.68
Ce 166.64 93.65 85.50 110.61 71.44
Pr 19.09 11.22 10.64 13.76 8.97
Nd 64.44 40.46 38.81 55.00 3122
Sm 12.44 7.58 8.50 13.22 6.61
Eu 275 1.73 246 275 1.82
Gd 11.80 5.87 8.75 10.65 537
Tb 1.62 0.80 1.48 1.78 0.78
Dy 10.19 4.63 9.87 11.47 5.12
Ho 217 0.99 2.08 239 1.06
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Rb 223.67 27.28 156.92 133.56 64.96
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Cu 57.92 78.76 77.84 56.43 76.26
Zn 132.87 195.00 175.25 122.93 187.88
Hf 12.25 6.42 14.86 523 5.79
Ta 1.11 0.60 1.67 0.79 0.53
Th 11.61 5.28 13.72 17.68 401
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Fig.5 Distribution curve of rare earth elements in various altered

rocks of the Qianhe gold deposit, western Henan
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Table 3 Electron microprobe analyses of chlorite in the Qianhe gold deposit, western Henan/%

F B SiO2  TiO2 ALOs Si/Al CrOs FeO MnO MgO CaO NaxO KO Total
I 2676 0.10 18.19 1.47 0.31 2349 0.67 1586 0.04 0.05 0.16 8562
i 27.04 0.01 1922 140 0.13 2333 056 1636 0.01 0.03 021 8691
v 2732  0.00 1996 1.37 0.05 1888 0.49 1904 0.02 0.03 0.01 85.80
Vv 2803 0.01 1972 142 0.08 1928 045 1905 0.01 0.00 0.04 86.66
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Hydrothermal alteration geochemistry of the Qianhe gold deposit
in western Henan Province

CAO Ye, LI Sheng—rong, SHEN Jun—feng, YAO Mei—juan

(1. State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences, Beijing 100083, China;2. Key
Laboratory of Lithospheric Tectonics and Lithoprobing Technology, China University of Geosciences, Ministry of Education, Beijing 100083, China)

Abstract: Hydrothermal alteration is caused by fluid—rock interaction in the migration process of the ore—bearing
hydrothermal fluids. The hydrothermal alterations of the Qianhe gold deposit might be divided into seven types,
namely potash feldspathization, propylitization, sericitization, silicification, pyritization, carbonation and
fluoritization. The alteration —mineralization process and the alteration zones can be divided respectively into six
stages and three zones, in order of botite —potash feldspar stage —propylite stage —phyllic stage —pyrite —quartz
stage—>quartz—pyrite stage—>carbonate—halide stage, forming outer, central and inner zones. Analyses of major and
trace elements for five typical altered rocks indicate that, during phyllic alteration, Si, K, Pb increased considerably
and HREE concentrated a bit with the slight decrease of REE. Negative anomalies of d Eu and & Ce were
present in each alteration —mineralization stage. These factors might be responsible for gold precipitation. The
metasomatic characteristics of fluid —rock interaction at every ore —forming stage are also reflected in chemical
composition variation of chlorite.

Key words: Qianhe; hydrothermal alteration; metasomatism; gold mineralization
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