
Abstract. Dufrenoysite and marumoite (IMA 1998-004) from high
sulfidation-type epithermal Cu-Pb-Zn disseminated-massive sulfide
deposits of the Okoppe mine, Japan are reported based on their
chemical compositions and powder XRD patterns. Marumoite from
Okoppe is the second occurrence.
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1 Introduction

High sulfidation-type epithermal Cu-Pb-Zn disseminated-
massive sulfide deposits of the Okoppe mine are located
in Ohma Town, Shimokita-gun, Aomori Prefecture, north-
ern Japan. There are two localities of jordanite in Japan;
the Yunosawa mine also in Aomori Prefecture in addi-
tion to the Okoppe mine. Tsugaruite and gratonite are
observed from the Yunosawa mine, and some of Pb-As-S
sulfosalt minerals from the Okoppe mine are here re-

ported. Arsenic is one of characteristic elements enriched
in hydrothermal solution in back-arc basin (e.g., Fouquet
et al., 1991), which is different from that in oceanic ridges.

2 Occurrence

The deposits of the Okoppe mine are embedded in the
altered dacitic to andesitic rocks of the “Green Tuff” of
middle to late Miocene age. Argillic alteration of pyro-
phyllite, kaolinite, sericite and less chlorite is dominated
in the deposits whereas propylitic and smectite alteration
occurs far from them.

The ores are composed of pyrite, enargite, chalcopy-
rite, barite and small amounts of jordanite, wurtzite, and
covellite. Some of Pb-As-S sulfosalt minerals also occur
as acicular crystals of lead-gray color associated with
jordanite-barite (J type) or pyrite (P type). Hydrother-
mal activity here in a back-arc basin (Japan Sea) is char-
acterized by low pH and Ba-, As-, Pb-rich solutions.
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In polished sections, in plane-polarized light, the two
minerals (dufrenoysite and marumoite) are weakly
bireflectant, weakly pleochroic, and strongly anisotropic
similar to jordanite.

Homogenization temperature of fluid inclusions in
barite from the mine ranges from 300 to 170°C.

3 Chemical data

Chemical analyses were carried out by means of an elec-
tron microprobe using the following standards: synthetic
PbS (Pb-Mα), Cu3AsS4 (As-Lα), ZnS (S-Kα), AgBiS2 (Ag-
Lα), Cu10Fe2Sb1.4As2.6S13 (Sb-Lα) and lorandite (Tl-Lα). The
analyses of jordanite give a composition Pb14(As,Sb)6S23.
The average of 15 analyses of Pb-As-S sulfosalt minerals
associated with jordanite-barite (J type) is: Pb 55.08, Ag
0.12, Tl 0.17, As 20.99, Sb 0.14, S 23.12, total 99.62 wt.%, and

those (6 analyses) associated with pyrite (P type) are: Pb
51.82, Ag 0.13, Tl 0.14, As 22.75, Sb 1.37, S 23.25, total 99.46
wt.%, shown in Table 1. The empirical formulae based on
S = 5 and S = 92 are: (Pb1.84Ag0.01Tl0.01)1.86(As1.94Sb0.01)1.95S5.00
and (Pb31.74Ag0.15Tl0.09)31.98(As38.54Sb1.42)39.96S92.00, re-
spectively. They can be simplified to Pb2As2S5 and
Pb32As40S92, respectively.

4 X-ray crystallography

Powder XRD patterns for J- and P-type samples (Tables 2
and 3) were obtained but both samples are thought to be a
mixture of dufrenoysite and a small amount of “baumhaue-
rite”, and that of “baumhauerite” or marumoite (IMA 1998-
004) and a small amount of dufrenoysite, respectively. The
cell parameters for defrenoysite refined from the data are:
a = 7.885(1), b = 25.72(1), c = 8.365(1) Å, and β = 90.4(1)°.
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5 Discussion and conclusion

It is difficult to distinguish the powder XRD patterns of
baumhauerite, baumhauerite-2a and marumoite, probably
because they can easily form mixtures in the lattice order
and a large single crystal is generally very rare. They seem
to be complicated mixtures with lattice defects. It is con-
cluded that two Pb-As-S sulfosalt minerals, dufrenoysite and
marumoite occur to the exclusion of jordanite in the Okoppe
mine, Japan as products of typical hydrothermal activity in
a back-arc basin (Japan Sea).
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