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Abstract

The Huashugou copper deposit is located in the western part of the Northern Qilian Caledonian orogenic
belt. Copper orebodies exist at the footwall of the Fe'V iron orebody in Huashugou mine of the Jingtieshan BIF-

type iron deposit, and are controlled by faults. The Cu mineralization mainly occurs in iron jasperite, quartz-
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sericite phyllite and carbonaceous phyllite. Wall-rock alteration includes silicification, carbonatization, sericitiza-
tion and chloritization. This paper presents a detailed comparative description of the field geology, mineral
chemistry and sulfur isotope compositions of massive copper ores (mainly hosted in high-grade copper orebodies)
and vein-type copper ores (mainly hosted in phyllite-type copper orebodies). The attitude of the high-grade cop-
per orebodies is concordant with the strata. The copper ores are composed of chalcopyrite with low content of
Cu, S and high content of Fe, as well as minor pyrite, quartz, carbonate minerals and barite. Nevertheless, the
vein-type copper ores occur as quartz-carbonate-sulfide vein, and are distributed along phyllitic foliation or in the
fissure. The copper ores are composed of chalcopyrite with low content of S and high content of Fe, pyrite, te-
trahedrite, specularite, quartz, carbonate minerals, sericite and chlorite. The §*S values of chalcopyrite from
massive copper ores range from 15.6%o to 17.4%o, which suggests a contemporaneous marine origin. The §*S
values of sulfides from vein-type ores are significantly lower than the values of massive ores. The §*S values of
chalcopyrite vary from 13.2%o to 16.2%o, and the 8**S values of pyrite vary from 9.3%o to 13.4%o0, which sug-
gests that the sulfur was derived from early sulfide and sulfate dominated by hydrothermal reduction. All of the
above data indicate that massive ores and vein-type ores are products of different thermal events. Combined with
previous studies, the authors hold that the Huashugou copper deposit belongs to submarine exhalation sedimenta-
tion-late hydrothermal fluids reform type. The chlorite geothermometer indicates that ore-forming temperature
of the late hydrothermal stage is 222°C .
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Fig. 1 Geological map of the Huashugou iron-copper deposit (modified after Liu et al. » 1998)

1—Quaternary; 2—Quartzite; 3—Marble; 4—Phyllite; 5—Diabase; 6—Quartz-diorite porphyrite; 7—Fault: 8—Iron orebody;

9—Copper orcbody; 10—Geological sectrion
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Fig. 3 Field photographs and microphotographs of the Huashugou iron-copper deposit
a. Quartz-sulfide vein in the iron jasperite b. High-grade massive copper orebodies in fault contact with carbonaceous phyllite c. Clear distinction
between quartz-sericite phyllite and carbonaceous phyllite d. Quartz-sulfide vein in the quartz-sericite phyllite. e. Cataclastic copper-bearing iron
jasperite f. Quartz diorite porphyrite dike g. Massive copper ore reflected light h. Vein-type copper ore reflected light i. Copper-bearing phyllite
with sericitization and chloritization
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1 wB %
Table 1 Electron microprobe analyses of sulfidles w B %
n=3§ n==06 n=7 n==06
Se 0 0 0 0 0 0 0 0 0 0 0 0
As 0 0.12 0.05 0 0.06 0.01 0 0.04 0.01 2.67 3.20 3.00
Ge 0 0 0 0 0 0 0 0 0 0 0.05 0.01
S 51.87 53.59 52.98 33.87 34.85 34.51 33.63 34.90 34.18 25.13 25.71 25.52
Pb 0 0.09 0.03 0 0.16 0.07 0 0.05 0.02 0 0.09 0.03
Bi 0 0.02 0 0 0.04 0.01 0 0.07 0.01 0 0.24 0.12
Sh 0 0 0 0 0.01 0 0 0 0 24.57 25.64 25.07
Fe 46.35 47.54 46.86 30.41 31.49 30.68 30.39 31.44 30.97 3.78 3.97 3.91
Co 0.05 0.12 0.08 0.03 0.07 0.05 0.02 0.06 0.03 0 0.03 0.02
Cr 0 0.04 0.01 0 0.02 0.01 0 0.03 0 0 0 0
Zn 0 0.05 0.02 0 0.07 0.03 0 0.06 0.02 0.74 1.25 1.09
Cu 0 0.04 0.02 34.43 34.73 34.58 33.96 34.75 34.48 41.57 42.19 42.00
Ni 0 0.02 0.01 0 0 0 0 0 0 0 0
Au 0 0.09 0.02 0.04 0.01 0 0.08 0.02 0 0.04 0.01
98.27 101.72 100.08 98.74 101.54 99.96 98.00 101.48 99.74 98.46 102.41 100.78
S Fe 1.90 2.01 1.97 1.87 2.00 1.96 1.87 2.00 1.92 11.23 11.57 11.38
Fe Cu 1.00 1.04 1.01 1.00 1.03 1.02
1
w S 33.67% ~ 34.90% 34.18% w Fe
30.39% —31.44% 30.97% w Cu 33.96~ 3 2
34.75 34.38% Pb 0~0.05% w SIO, 46.43% ~48.02% w ALO; 35.08% ~
0.02% Co Ni Co>Ni 1 37.02% w K,O 9.06% ~9.77%
S 34.92% Fe 30.52% Cu w Cl 0.01%~0.02% F
34.56% S 3.1.5
Fe
S Fe Cu 3i
K,O
3.1.3 2
w SiO, 25.609% ~26.55% w FeO
23.00% ~24.84% w AlLO; 18.81% ~19.49%
w S w MgO  15.16% ~17.11%
25.13% ~ 25.71% 25.52% w Sb w Cl 0~0.02% F
24.57% ~ 25.64% 25.07% w Cu 1990
41.57% ~42.19% 42.00% w As 2.67% Fe?' Fe?' +Mger 0.43~0.48 0.46
~3.20% 3.00% w Fe  3.78% ~3.97% door = 14.339 0.1155A1Y 0.0201Fe*" ¢
3.91% w Zn  0.74% — 1.25% T = 14.379~dy,; 0.001 14
1.09% 1 S25% Sb29% Cu46% Nieto 1997 Battaglia 1999
S Sb Cu Sb 216.67~227.72TC 222°C
Cu As Fe Zn 3.2
3.1.4
1997 1998
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Table 2 Electron microprobe analyses of sericite and chlorite (w(B)/ %)

4z f G
SHHTIH
1 2 3 1 2 3 4 5
F 0.37 0.18
Na,O 0.29 0.26 0.18 0.01 0.11 0.03 0.07 0.05
MgO 0.38 0.68 0.76 15.16 15.73 15.89 17.11 16.24
ALG; 37.02 35.08 36.19 18.81 19.49 19.37 19.10 19.20
Cl 0.01 0.02 0.01 0.01 0.02 0.02 0 0

KG 9.10 9.77 9.06 0.01 0.09 0.05 0 0.03
CaO 0.11 0.04 0.03 0.02 0.03 0.03 0.03
P,0s 0.01 0.01 0.01 0.03 0.01 0.01 0.01 0.02
BaO 0.20 0.21 0.22 0.03 0.01 0.01
FeO 0.90 0.76 0.96 24.44 24.63 24.84 22.95 24.48
MnO 0 0.03 0.40 0.13 0.04 0.17 0.07
TiO, 0.04 0.43 0.07 0.04 0.01
SiG, 46.43 48.02 47.71 26.41 25.60 26.13 26.55 26.14
CuO 0.16 0.01 0.03 0.02 0.04
Cr, 03 0.07 0.01 0:05 0.02 0.01
NiCG 0.01 0.01 0.04 0.03 0.05 0.01 0.04
V5,05 0.05 0.06 0.03 0.09 0.05 0.04
CoO 0.04 0.01 0.03 0.09 0.06 0.05 0.03 0.03
SO;3 0.05 0.06 0.02 0.06 0.05 0.03
A 94.80 95.77 95.46 85.56 86.30 86.58 86.10 86.39
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Table 3 Sulfur isotope compositions of sulfides from
the Huashugou iron-copper deposit 5F
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