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Abstract: Three sulphosalts from the cuprobismutite homologous series have been found in a hydrothermal Ni-Bi-As mineralization
at Čierna Lehota (Slovakia). Kupčı́kite (second world occurrence) has a significant content of Pb (2.73 wt.%) and Fe (0.85 wt.%),
with the structural formula (Cu3.92Fe0.24) 4.16(Bi4.60Pb0.19Ag0.04Sb0.01) 4.84S9.58. Hodrushite has a higher content of Ag (mean 1.27
wt.%), but less Fe (0.59 wt.%) and Pb (0.23 wt.%), with structural formula (Cu7.79Fe0.38) 8.17(Bi11.34Ag0.43Pb0.04Sb0.02) 11.83S22.13. Two
varieties of cuprobismutite have the highest Ag content (3.8 and 2.3 wt.%), with Fe 0.6 and 0.2 wt.%, and Pb 0.1 and 6.7 wt.%, giving
two formulas (Cu7.42Fe0.47) 7.87(Bi12.56Ag1.55Pb0.02) 14.13S24.68 and (Cu7.67Fe0.14) 7.81(Bi11.95Pb1.37Ag0.85Sb0.02) 14.19S24.13. Chemical
variations between these sulphosalts are compared with published data, that emphasizes the role of minor cations. Associated
sulphosalts are described: aikinite, and Bi-rich tennantite (Bi up to 9.7 wt.%).
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Geological setting and ore mineralization

The Čierna Lehota mineralization occurs in the Tatric tec-
tonic unit of the crystalline basement of Suchý Mts (Fig. 1)
(Western Carpathians, Slovakia). The Tatric tectonic unit is
an extensive thick-skinned crustal sheet composed of a pre-
Alpine (generally Variscan) crystalline basement and its
sedimentary cover. The Tatric basement has generally well-
preserved Variscan structures, without a significant Alpine
overprint. Granitoid rocks belonging to the S-type granite
group, paragneisses and migmatitic complexes build the
crystalline complex of Suchý Mts. Variscan tectogenesis is
dominant, with metamorphic temperatures and pressures
about 540–560 °C / 4–5 kb respectively and X (H2O) = 0.6–
0.8 (Dyda, 1994). The Alpine restructuring is relatively
poor (Mahel’, 1985).

The investigated Ni-Bi-As mineralization is situated ap-
proximately 2 km SSE from the village of Čierna Lehota.
Mineralization is situated in a narrow zone (20 m thick,
SSW–NNE direction) of black shales and intensively graph-
itized rocks (graphitic-biotitic gneisses, graphitic meta-
quartzite). This zone occurs in the quartz-biotitic para-
gneisses, in the environment of a metamorphic syngenetic
pyrite-pyrrhotite mineralization. Ore mineralogy of the area
was studied by Mikoláš et al., (1993) and Mikuš et al.
(2002). According to ICPMS analysis (Geological Survey,

Spišská Nová Ves) black shales, as host rocks for the Ni-Bi-
As mineralization, are enriched in Mo, V, Cr, Ba and organic
carbon, while hydrothermally altered rocks are enriched in
elements characteristic of the hydrothermal mineralization
like Cu, Co, Ni, Bi, As, Zn, and carbonate-bound carbon.

Mineral associations and paragenetic study

Several mineralization stages were distinguished: The first
one consists predominantly of Ni and Fe arsenic minerals
with quartz and Fe-dolomite as gangue. This assemblage
shows the predominance of pararammelsbergite; löllingite,
arsenopyrite and gersdorffite are rare. Chemical composi-
tions of minerals from this first stage are given in Table 1.

Bismuth minerals – native bismuth, matildite and Bi sul-
phosalts – form the second stage of mineralization, and are
accompanied by Bi-Fe bearing tennantite, chalcopyrite, py-
rite, sphalerite and galena with a gangue of quartz.

The third, epigenetic stage is represented by a Pb-Zn min-
eralization with carbonate gangue, while the fourth and lat-
est stage is characterized by hematite and magnetite with
calcite.

Supergeneous minerals are especially represented by Ni
arsenates and various amorphous phases.
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