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Preliminary compositional investigation of binary Cu sulfides
from Zijinshan Au-Cu deposit

LIU Yu, LIU WenYuan and WANG ShaoHuai
(Fujian Key Laboratory of Mineral Resources, College of Zijin Mining, Fuzhou Uiniversity, Fuzhou 350108, Fujian, China)

Abstract

In this paper, the chemical composition of some binary Cu sulfides from highly sulfidized epithermal Zijin-
shan Au-Cu deposit was investigated, and mineral phases in the ores were determined with electron microprobe
analysis, X-ray diffraction and vibrational spectroscopy. Djurleite (Cu; ¢7S)and yarrowite(Cuy »5S)from this ore
deposit were recognized for the first time. In addition to the replacement of digenite (Cu; g9S) by covellite
(Cuy 01S), some covellite was replaced by digenite and anilite (Cu; 75S). These phenomena imply that these Cu
sulfides were formed contemporarily from the same hydrothermal solution, but under different oxidization-deoxi-
dization conditions. The formation of these minerals resulted from the alteration of the earlier primary sulfides by
Cu-rich hydrothermal solutions.
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Fig. 1 Partial phase diagram for binary Cu-S system modified after Barton 1973
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Table 1 Composition of main Cu-S minerals from Zijinshan Au-Cu deposite
S i AT Ao EEET Y SN
Reoe ZK003  ZK003 Wz PD510 Wz PD510 ZK003 WZ PT760 ZKO003 ZK003 PT760 ZK003 ZKO003
-1 -29 -13 -10 -13 -10 -6 -13 -1 -1 -10 -1 -10 -4
w(B)/ %

Se 0.02 0.01 0.02 0.03 0.01 0.01 0.02 0.02 0.14 0.01 0.01 0.17 0.00 0.01
As 0.04 0.02 0.01 0.01 0.00 0.00 0.01 0.03 0.01 0.00 0.01 0.02 0.02 0.03
Ge 0.00 0.01 0.00 0.02 0.00 0.02 0.00 0.00 0.05 0.00 0.01 0.03 0.01 0.03
Fe 0.00 0.11 0.01 0.01 0.01 0.04 0.01 0.02 0.51 0.00 0.02 0.02 0.01 0.01
Cu 66.86 67.40 66.73 67.04 71.06 77.97 78.33 78.44 78.27 78.43 78.56 80.40 79.97 80.83
Zn 0.03 0.04 0.04 0.05 0.02 0.04 0.06 0.06 0.05 0.06 0.06 0.04 0.07 0.06

S 33.47 33.23 33.37 33.34 28.78 22.73 22.55 22.15 22.08 21.70 22.00 20.70 20.95 20.72

Bi 0.00 0.00 0.12 0.00 0.08 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00
Ag 0.06 0.03 0.00 0.03 0.00 0.05 0.04 0.00 0.04 0.07 0.03 0.11 0.07 0.04
HE 100.48 100.85 100.30 100.53 99.96 100.86 101.02 100.77 101.15 100.27 100.70 101.49 101.10 101.73
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Fig. 2 Microphotographs of binary Cu sulfides from Zijinshan Au-Cu deposit
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A. Covellite replaced by yarrowites B. Exsolution lamellaes in digenites C. Djuleite distributed around covellites

D. Euhedral tabular covellite replaced by digenite
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Fig. 4 Laser Raman spectra of some copper sulfides
from the Zijinshan Au-Cu deposit
Cu S References
4 265
Cl’nil 474 Cmil 928 Cmfl Barton P B. 1973. Solid solutions in the system Cu-Fe-S Part I The
Cu2+ Cu* SZ* Sz 2- Cu-S and Cu-Fe-S joins J . Econ. Geol. 68 455-465.
Chen ] H. 1999. The metallogenic mode of Zijinshan copper gold de-
posit J . Gold 20 7 6-11 in Chinese with English abstract .
1 Goble R J. 1985. The relationship between crystal structure bonding
928 cm o . A .
and cell dimensions in the copper sulfides J . Canadian Mineralo-
gist 23 61-76.
Gao T ] and Huang R S. 1998. Comparison of typical characters of Zijin-
shan copper gold silver deposit Shanghang Fujian Province ] .
Cut — &~ Volcanology and Mineral Resource 19 4 283-294 in Chinese .
Posfai M and Buseck P R. 1994. Djurleite digenite and chalcocite In-
KBr tergrowths and transformations J . American Mineralogist 79
308-315.
KBr
Qiu X P Lan Y Z and Liu Y. 2010. The key to the study of deep mi-
neralization and the evalution of ore-prospecting potential in the Zi-
Cu S jinshan gold and copper deposit J . Acta Geoscientica Sinica 31
2 209-215 in Chinese with English abstract .
Roseboom E H. 1966. An investigation of the system Cu-S and some
4 natural copper sulfides between 25 C and 700 C ] . Econ. Geol.
61 0641-713.
1 Wang P Pang Z L. and Wen L B. 1982. Systematic mineralogy M .
Beijing Geol. Pub. House in Chinese .
Cuy 0
Xue] Y SunT Zhang WL Cai Y F and Chen W. 2000a. Discovery
S Cuz.00 S o . . . . .
C S 1—2 of anilite in china and its microstructure ] . Acta Mineralogica
v B Sinica 20 1 9-12 in Chinese with English abstract .
Xue] Y Sun T Zhang W L and Chen W. 2000b. Some microstruc-
2

tures of copper sulfides in Dongxiang copper mine Jiangxi Province

and their geological implications J . Geol. Journal of China Univer-



30 4

741

sities 6 2 149-155 in Chinese with English abstract .

ZhangDQ LiDX Zhao YM Chen ] H LiZ L and Zhang K Y.
1991. The Zijinshan deposit The first example of quartz-alunite
type epithermal deposit in the continent of China J . Geol. Review
37 6 481-490 in Chinese with English abstract .

Zhang DQ LiDX Zhao YM etal. 1992. Alteration and mineraliza-
tion zoning of the Zijinshan copper-gold deposit J . Beijing Geol.
Pub. House. 77p in Chinese .

Zhang D Q LiDX Feng CY and Dong Y J. 2001a. The temporal and
spatial framework of the mesozoic magmatic system in Zijinshan area
and its geological significance ] . Acta Geoscientia Sinica 22 5
403-408 in Chinese with English abstract .

Zhang D Q She HQ Yan SHand Xu W Y. 2001b. Geochemistry of
mesozoic magmatites in the Zijinshan region and implication on
regional tectonic inversion ] . Geol. Review 47 6  608-616

in Chinese with English abstract .

.1999. ] 20 7 6-11.

.1998.

19 4 283-294.

. 1982.

. 2010.

37 6 481-491.
. 1992.
.71

.2001a.

.
.2001b.

J.

31 2 209-215.

. 2000a.
201 9-12.

6 2 149-155.
.1991.

225 403-408.

47 6 608-616.





