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Abstract: The occurrence of hydrothermal vein Bi-Te-(Hg) mineralization is located ca 1.9 km north of the village
of Mnisek nad Hnilcom (Slovak Ore Mountains, Eastern Slovakia). Mineralization occurs in Paleozoic black
pelitic schists of the Betliar Formation of Gemeric Unit. The following ore minerals were identified: coloradoite

(Hg,4Biy,,)0,96(Te, S,

), o> chalcopyrite, galena, giessenite, unidentified sulphosalt, pyrite, sphalerite

and ullmanite. The siderite part of mineralization has underwent a prospect mining. Present is also quartz with
unspecified carbonate. Coloradoite, unambiguously identified in this locality, represents the first confirmed

occurrence of this mineral in Slovakia.

Key words: coloradoite, giessenite, unidentified sulphosalt, KujniSova dolina valley, MniSek nad Hnilcom,

Gemeric Unit, Western Carpathians, Slovakia
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Introduction

So far the ore occurrences north of the village of
Mnisek nad Hnilcom have attracted less than those located
south of this village. Archival data dealing with this
northern area have not been preserved, and no significant
deposit survey has taken place here recently. After World
War 1I this area was described marginally by several
authors (Fusan & Kantor, 1952; Bergfest, 1953; Kubiny &
Bergfest, 1957; Lazar, 1962) and more recently by Grecula
et al. (1995), eventually these occurrences became a part
of exploration and reports of other deposit occurrences,
generally present in the ore belt of Svedlar — Mnisek nad
Hnilcom — Prakovce, located south of the Hnilec river.

The aim of this work is a detailed characterization of
newly discovered Bi-Te-(Hg) hydrothermal mineralization

» Using the quantitative WDS EPMA, the rare mercury telluride

— coloradoite (HgTe) — was revealed in locality of Mnisek nad
Hnilcom - KujniSova dolina valley. Until the coloradoite has
not yet been detected from any locality in the territory of the
Slovak Republic, so this occurrence represents its first confir-
med occurrence in this country.

Coloradoite, besides inclusions in galena, occurs also at the
margins of galena grains and aggregates, or forms individual
grains and aggregates intergrown with cobellite, galena and

products of supergene disintegration (anglesite, cerussite).
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with coloradoite (HgTe), present in the area of KujniSova
dolina valley at the village of MniSek nad Hnilcom. This
mineralization type is rare also within the hydrothermal
mineralization types present in the Gemeric Unit, and our
results now complete the general information about the
metallogenesis within the Western Carpathians.

Location and previous geological investigation

The Gemeric Unit is formed of prevailing Early Paleo-
zoic volcano-sedimentary sequences with various grades
Variscan metamorphic overprint, and their Carboniferous
(mainly marine) and Permian (lagoon-continental type)
cover. Small bodies of specialized S-type granites within
Gemeric basement are of Permian age (Broska & Uher,
2001; Radvanec et al., 2009). The geological setting of
Early Paleozoic sequences of Gemeric Unit is interpre-
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ted by two general concepts, having reflection also in the
approved geological maps at a scale of 1 : 50 000 (Ba-
janik et al., 1983, 1984; Grecula, 1982; Grecula et al.,
2009, 2011; Németh et al., 2012). Anticlinal setting of
the Spis-Gemer Ore Mts. is built of Cambrian-Devonian
Gelnica Group of flyschoid character, consisting mainly
of metasandstone-phyllitic sequences with interbeds of
lydites, metacarbonates and volcanites. Northern part of
Gemeric Unit is built of the belt of Rakovec Group of
supposed Devonian age (Bajanik et al., 1981). It is cha-
racterized by abundant products of basic volcanism and
together with the gneiss-amphibole complex (so-called
Klatov nappe) they represent the dismembered metao-
phiolite suite (cf. Hovorka et al., 1984; Radvanec et al.,
2017). The North-Gemeric Unit is rimmed by the Lower
Carboniferous (volcano)-sedimentary sequence of so-cal-
led magnesite Carboniferous, codified as Ochtina Group
and Crmel Formation (Vozarova & Vozar, 1988; Vozéaro-
va, 1996) having a special tectonic position in the area
between Veporic and Gemeric units (Németh et al., 2004;
Radvanec et al. — eds., 2010, and references therein).

The locality of KujniSova dolina valley (Keilova bana
mine) is located ca 1.9 km north of the village of Mnisek
nad Hnilcom in the Spis-Gemer Ore Mts. It is built of
black pelitic phyllites of the Betliar Fm. (Early Paleozoic).
Studied mineralization occurs in two adits, mined westward
on the right bank of a nameless stream, representing the
left tributary of the Hnilec river. They are located 400 m
to NE of the altitude point 640 in local part named the
“KujniSova dolka” (eventually the Keilova §tolha adit).
Lazar (1962) describes the 50-80 m long dump of lower
adit, consisting of graphite schist with larger pieces of
pyrite penetrated with siderite veinlets. In front of upper
adit the dump contains app. 25 m® of good quality siderite
ore (Horal, 1971; Fe 33.35 %, Mn 2.32 %, SiO, 4.13 %)
with sporadic chalcopyrite, tetrahedrite and antimonite,
locally with rich content of pyrite. Horal (1971) states that
locally in the siderite there was found acicular bismuth
ore, similar to Sb ore.

It is not clear whether these are two occurrences or
only one. It is possible that the upper adit was established
directly at cropping out vein, because there is no tailing
rock material in the dump and the lower tunnel intended to
undermine the upper adit.

Research methodology

The microscopic study of polished sections in reflected
light has applied the JENAPOL microscope with the
Olympus CAMEDIA C5060 camera, controlled by the
QuickPHOTO MICRO software.
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Tab. 1

Electron microprobe analyses of coloradoite (wt. %).

Analysis # 1 2 3 4 5
Mn 0.01 0.00 | 0.03 0.01 0.07
Fe 0.05 0.07 | 0.02 0.08 0.04
Cu 0.09 0.04 | 0.02 0.04 0.03
Zn 0.05 0.02 0.01 0.04 0.03
Ag 0.20 0.09 | 0.05 0.06 0.04
Cd 0.00 0.02 0.03 0.05 0.08
Sb 0.00 0.00 | 0.00 0.00 0.00
Hg 58.71 | 59.38 | 58.30 | 57.50 | 58.20
Pb 0.12 0.08 0.25 0.52 0.16
Bi 1.22 0.69 | 0.59 0.71 0.51
S 0.13 0.10 | 0.12 0.20 0.15
Se 0.02 0 0.05 0.00 0.00
Te 39.61 | 39.87 | 38.85 | 38.65 | 39.13
Total |100.22 | 100.36 | 98.30 | 97.86 | 98.45

Calculated empirical formula

Analysis # 1 2 3 4 5
Mn 0.001 | 0.000 | 0.002 | 0.001 | 0.004
Fe 0.003 | 0.004 | 0.001 | 0.005 | 0.003
Cu 0.005 | 0.002 | 0.001 | 0.002 | 0.001
Zn 0.003 | 0.001 | 0.001 | 0.002 | 0.002
Ag 0.006 | 0.003 | 0.001 | 0.002 | 0.001
Cd 0.000 | 0.001 | 0.001 | 0.001 | 0.002
Sb 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Hg 0.946 | 0.958 | 0.960 | 0.945 | 0.950
Pb 0.002 | 0.001 | 0.004 | 0.008 | 0.002
Bi 0.019 | 0.011 | 0.009 | 0.011 | 0.008
Total 0.983 | 0.979 | 0.980 | 0.976 | 0.974
S 0.013 | 0.010 | 0.012 | 0.020 | 0.015
Se 0.001 | 0.000 | 0.002 | 0.000 | 0.000
Te 1.003 | 1.011 | 1.006 | 0.998 | 1.004
Total 1.017 | 1.021 | 1.020 | 1.018 | 1.018
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For quantitative WDS analyses there was applied the
electron microanalyser CAMECA SX 100 at the State
Geological Institute of Dionyz Stir in Bratislava. The
measurement conditions and standards used at analyses
are as follows: accelerating voltage 25 kV, beam current
10 nA (for carbonates) and 15 nA (tellurides, sulphides
and sulphosalts), beam diameter 3—10 um. Standards and
spectral lines used: chalcopyrite (CuKa, FeKa, SKa), Sn
(SnLp), galena (PbMa), Ag (AgLa), sphalerite (ZnKa),
Bi (BiLa), GaAs (AsLa), Sb (SbLp), Bi,Se, (SeLp), Te
(TeLa), Cd (CdLa), Mn (MnKa), HgS (HgLa), Pd (PdLa),
Ni (NiKa), Rh (RhLa), Au (AuLa). BSE images were
done at accelerating voltage of 25 kV and beam current
of 10 nA.

Mineralogical characteristics of the occurrence

Locality consists of two exploration adits and related
dumps. The upper adit with its dump is formed of massive,
coarse-crystalline siderite with sulphidic minerals mainly
in the form of massive, locally also disseminated ores.
Because the dump is practically free of tailings, siderite
vein formed probable the whole profile of this adit. Vein
estimated thickness is therefore up to 1.5 m. Sulphidic
minerals occur mainly in upper part of the dump, in
lower parts of the dump they are less frequent. This fact
corresponds with the opinion by Horal (1971) that in the
overlier of siderite the bismuth ore occurs. The dump of
lower adit contains only pyrite mineralization, forming
disseminations in black pelitic phyllites of the Betliar
Formation.

Primary minerals

Coloradoite (HgTe) forms inclusions at the margins of
galena grains and aggregates, or it forms individual grains
and aggregates intergrowths with cobellite, galena and
products of supergene disintegration (anglesite, cerussite)
(Fig. 2a, b). Coloradoite is large max. 20 pm, but its
smaller dimensions are more common. When studied by
electron microanalyser, the measurable aggregates were
found in three samples. The chemical composition of the
coloradoite from the Mnisek nad Hnilcom locality (Tab.
1) converges to theoretical member with 61.12 wt. % Hg
and 38.88 wt. % Te (Anthony et al., 2001-2005). Slightly
increased contents of Bi (0.74 wt. %), Pb (0.22 wt. %) and S
(0.14 wt. %) were detected. The average crystallochemical
formula of coloradoite recalculated to 2 atoms is
(Hg, ,;Bi (Te

0.01)0.96 1.0070. 01)1 01°

Unidentified sulphosalt represents the most common
sulphosalt in this occurrence. It forms aggregates of
fibrous to thin-stemmed, in some places radial crystals, as
well as needles up to 1.5 cm long, intergrown in quartz,
or overgrown with chalcopyrite. In some places, the
cobellite clusters are observable in the cracks and in the
intergranular spaces of siderite. It forms needle- and stem-
shaped aggregates in the cavities. The BSE images (Fig.
2a, b) show the lighter and darker phases in unidentified
sulphosalt acicular aggregates. They represent two phases
of unidentified sulphosalt — lighter one has higher sum of
Pb and Bi, but the darker one the smaller sum.

.ﬂ" }
TR R ,,,/

MniSek nad
- Hnilcom_ .

¥ Vyskyt/Occurrence

Fig. 1. Map of occurrence and geological map of the KujniSova dolina valley according Grecula et al. (2011). Explanations: 117 —black
metapelites and metapsamites of Betliar Fm., 134 — green phyllites of Smolnik Fm., 135 — greenish metapelites of Smolnik Fm., 164
— metamorphosed rocks of the variegated volcanic complex of Smolnik Fm., 171 — black pelitic phyllites with intercalations of lithic
clasts, carbonates and volcanic rocks of Betliar Fm.
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Tab. 2
Electron microprobe analyses of giessenite (wt. %).

Analysis # 1 2 3 4 5 6 7
Fe 0.06 0.05 0.14 0.04 0.12 0.02 0.06
Cu 1.18 1.24 1.30 1.25 1.15 1.21 1.21
Zn 0.00 0.00 0.00 0.00 0.01 0.02 0.00
Ag 0.78 0.64 0.88 0.68 0.56 0.68 0.73
Cd 0.00 0.05 0.05 0.01 0.05 0.04 0.05
Sb 4.57 7.76 5.95 8.14 6.71 7.60 6.58
Hg 0.71 0.80 0.57 0.94 0.99 0.97 0.86
Pb 44.93 46.02 45.59 46.22 45.89 46.18 46.12
Bi 31.60 26.57 28.93 25.58 27.30 26.12 27.00

S 16.71 17.18 16.97 16.99 16.87 17.05 16.94

Se 0.02 0.05 0.02 0.00 0.00 0.00 0.02

Te 0.08 0.11 0.08 0.18 0.16 0.15 0.11

Total 100.64 100.48 100.46 100.03 99.81 100.05 99.69
Calculated empirical formula

Analysis # 1 2 3 4 5 6 7
Fe 0.120 0.090 0.270 0.070 0.240 0.040 0.120
Cu 2.020 2.070 2.190 2.110 1.960 2.040 2.050
Zn 0.000 0.000 0.000 0.000 0.020 0.030 0.000
Ag 0.780 0.630 0.870 0.680 0.560 0.680 0.730
Cd 0.000 0.050 0.050 0.010 0.040 0.040 0.040
Sb 4.090 6.760 5.260 7.170 5.960 6.680 5.820
Hg 0.390 0.420 0.300 0.500 0.530 0.520 0.460
Pb 23.670 23.570 23.670 23.930 23.930 23.830 23.960
Bi 16.500 13.490 14.890 13.130 14.120 13.370 13910

Total 47.570 47.090 47.510 47.600 47.350 47.220 47.100
S 56.900 56.840 56.910 56.850 56.870 56.880 56.880
Se 0.030 0.070 0.020 0.000 0.000 0.000 0.020
Te 0.070 0.090 0.070 0.150 0.130 0.120 0.090

Total 57.000 57.000 57.000 57.000 57.000 57.000 57.000

A00.pm BSE 25 kY M- 5

Fig. 2. a— BSE image of a unidentified sulphosalt crystal, with visible substitution in the phases, the lighter one having a higher content
of Pb and Bi (>} Pb, Bi) and the darker one with a lower content (<} Pb, Bi). In the centre is located a galena (Gn) aggregate that has a
grain of coloradoite (ClIr) on the rim. b — BSE image with a unidentified sulphosalt needle, with visible substitution in individual phases.
In the middle is located a grain of coloradoite (Clr) on the left is a galena (Gn) aggregate, being replaced by the decomposition products.
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Giessenite Pb, Cu,(Bi, Sb) S_ is distinctly less
common than unidentified sulphosalt. Usually it forms
exsolutions in unidentified sulphosalt, exceptionally it
forms also separate larger aggregates of acicular crystals
up to 0.3 mm in size. Giessenite from this occurrence has
a moderately lower proportion of Pb 45.85 wt. %, Bi 27.58
wt. %, the higher share of Sb 6.75 wt. %, substituting
members Bi and Sb represent 34.33 wt. % (Tab. 2). From
other elements the increased contents have Hg 0.83 wt. %,
Ag 0.71 wt. % and Te max. 0.12 %.

Chalcopyrite represents after pyrite the second most
common mineral. It forms allotriomorphic aggregates
and veinlets not rarely up to cm dimensions. It occurs
in assemblage with further sulphides and sulphosalts.
Chemical composition of chalcopyritu is presented in
the table 3. The average crystallochemical formula of
chalcopyrite recalculated to 4 atoms is Cu, Fe /S,

Galena represents a common mineral in described lo-
cality, though macroscopically it is not visible. It forms
grains and aggregates in association with unidentified
sulphosalt, chalcopyrite and coloradoite. There are com-
monly observable the supergenous products of galena de-
composion, mainly anglesite, less cerussite. Studies galena
was enriched in structurally bound Bi (max. 5.44 wt. %,
in average 2.44 wt. %), partly also Ag (max. 0.31 wt. %,
average 0.18 wt. %).

Pyrite is the most abundant ore mineral in the
occurrence. It forms allotriomorphic aggregates and grains
large several mm, being intergrown in siderite. Very often
it is replaced by products of decomposition, Fe oxides
and hydroxides (limonite). It is the oldest mineral in this
occurrence. The pyrite chemistry has not been studied.

Sphalerite occurs in studied locality in accessoric
amount. It forms allotriomorphic aggregates of dimen-
sions up to 50 pum. It is intergrown with chalcopyrite,
galena and products of its decomposition (cerussite).
Crystallochemical formula of sphalerite from one analysis
recalculated to 2 atoms is (Zn, . Fe*'| Cu, Cd; ), .S, 05

Ullmannite (NiSbS) represents accessoric mine-
ral, found only in one sample. Chemical composition of
ullmannite is presented in table 6. Average crystalloche-
mical formula of ullmannite recalculated to 3 atoms is
(Ni0.93 FeO.08C00.04)1.05(Sb0.97 BiO.Ol)O.9SSO.96'

Siderite represents prevailing vein mineral in studied
occurrence, being in the past the subject of prospect mining.
It occurs in light yellow-brown, light brown, dark brown to
brown-grey, coarse-grained and more massive, sometimes
also fine-grained aggregates. Younger sulphidic as well
as Bi-Te-(Hg) mineralization is present in druse cavities,
resp. cataclases (veins) of siderite.

Tab. 3
Electron microprobe analyses of chalcopyrite (wt. %).

Calculated empirical formula

Analysis # 1 2 3 Analysis # 1 2 3
Fe 30.44 30.66 31.32 Fe 0.996 1.003 1.024
Cu 34.59 34.69 34.61 Cu 0.995 0.997 0.995
7n 003 006 00 Zn 0.001 0.002 0.002

As 0.001 0.001 0.000
As 0.06 0.05 0.01 Ag 0.000 0.000 0.000
Ag 0.01 0.02 0.02 cd 0.001 0.000 0.000
Cd 0.05 0.02 0.00 In 0.000 0.000 0.000
In 0.00 0.00 0.03 Sn 0.000 0.001 0.000
Sn 0.00 0.06 0.02 Sb 0.000 0.000 0.000
Sb 0.00 0.02 0.00 Hg 0.000 0.000 0.000
He 0.04 0.00 0.00 Pb 0.002 0.002 0.000
b 022 020 .00 Bi 0.000 0.000 0.000
- Total 1.997 2.007 2.023
Bi 0.03 0.01 0.00
S 35.14 34.98 34.71 S 500 99 o3
Te 0.01 0.01 0.00 Te 0.00 0.00 0.00
Total 100.63 100.80 100.79 Total 2.00 1.99 1.98
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Fig. 4. Comparison of the chemical composition of giessenite, in the ternary plot (Ag + Cu) — Pb + (Bi + Sb).
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Tab. 4 Tab. 5
Electron microprobe analyses of galena (wt. %). Electron microprobe analysis of sphalerite (wt. %).
Analysis #| 1 2 3 4 5 6 Analysis # 1
Fe 0.15| 0.14| 0.05| 013 0.09] 0.10 Fe 4.10
Cu 031] 000| 002] 020] 002] 002 Cu 291
Zn 0.01 0.00 0.01 0.00 0.00 0.00 Zn 36.57
Ag 0.13
Ag 0.19 0.31 0.17 0.20 0.10 0.17
Cd 2.97
.02 .01 . .01 .01 .
Cd 0.0 0.0 0.00 0.0 0.0 0.00 Sn 0.05
Sb 0.05 0.03 0.04 0.41 0.01 0.00 Sh 0.35
Hg 0.04| 000 0.00| 0.14[ 004| 0.00 S 3136
Pb 83.99 | 85.77| 86.16 | 80.72| 86.27| 8592 Total 98.44
Bi 2.42 1.24 1.10 5.44 1.69 1.55 Calculated emplrlca] formula
S 13.58 | 13.78| 13.63| 14.07| 13.66| 13.79 Analysis # 1
Se 0.00 0.05 0.08 0.03 0.00 0.04 Fe 0.074
Te 0.05 0.04 0.03 0.04 0.04 0.03 Cu 0.046
Total |100.81|101.36|101.29 | 101.36 | 101.93 | 101.62 Zn 0.868
Ag 0.001
Calculated empirical formula cd 0.027
Analysis # 1 2 3 4 5 6 Sn 0.000
Fe 0.006 | 0.006 | 0.002 | 0.005 | 0.004 | 0.004 Sb 0.003
Cu | 0.012 | 0.000 | 0.001 | 0.007 | 0.001 | 0.001 Total 1.019
Zn 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
S 0.981
Ag 0.004 | 0.007 | 0.004 | 0.004 | 0.002 | 0.004
Total 0.981
Cd 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Sh 0.001 | 0.001 | 0.001 | 0.008 | 0.000 | 0.000
Hg 0.000 | 0.000 | 0.000 | 0.002 | 0.000 | 0.000
tied with sulphide and Bi-Te-(Hg) mineralization, of which
Pb 0.952 | 0.967 | 0.978 | 0.899 | 0.975 | 0.968 . . . .
quartz is the bearer. The quartz is milky white, translucent,
Bi | 0027|0014 | 0012|0060 [ 0019 [ 0017 |  prownish and sometimes greyish.
Total 1.004 | 0.994 | 0.997 | 0.986 | 1.002 | 0.994
Supergene minerals
S 0.995 1.004 1.000 1.013 | 0.998 1.004 Cerussite (PbCO3) and anglesite (PbSO4), replacing
galena, as well as other secondary minerals (Pb, Bi, Sb
Se 0.000 | 0.002 | 0.002 | 0.001 | 0.000 | 0.001 . . . .
oxides), replacing the unidentified sulphosalt — were
Te 0.001 | 0.001 | 0.001 | 0.001 | 0.001 | 0.001 identified in studied occurrence. These minerals will be
Total | 0.996 | 1.006 | 1.003 | 1.014 | 0.998 | 1.006 the subject of further research.

Carbonates of probable ankerite-dolomite raw form
also smaller part of veinstone. They have not yet been the
subject of more detail research.

Quartz represents significant non-ore mineral in
studied locality. The ingress of quartz to older siderite was
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Discussion and conclusion

Using the EPMA, the rare mercury telluride —
coloradoite (HgTe) — was identified in locality of Mnisek
nad Hnilcom-KujniSova dolina valley. Coloradoite has
not yet been detected from any locality in the territory of
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Tab. 6
Electron microprobe analyses of ullmanite (wt. %).
Anal. # 1 2 3
Fe 2.67 1.71 2.04
Co 1.61 1.91 0.15
Ni 24.99 25.17 27.10
Cu 0.07 0.04 0.03
Zn 0.00 0.03 0.02
Ag 0.00 0.00 0.03
Cd 0.01 0.02 0.08
Sb 55.42 55.29 55.77
Hg 0.00 0.00 0.01
Pb 0.08 0.08 0.17
Bi 0.42 1.24 0.21
S 14.42 14.59 14.63
Total 99.68 100.07 100.24
Calculated empirical formula
Anal. # 1 2 3

Fe 0.102 0.065 0.077
Co 0.058 0.069 0.005
Ni 0.906 0.913 0.976
Cu 0.002 0.001 0.001
Zn 0.000 0.001 0.001
Ag 0.000 0.000 0.001
Cd 0.000 0.000 0.001
Sb 0.969 0.967 0.969
Hg 0.000 0.000 0.000
Pb 0.001 0.001 0.002
Bi 0.004 0.013 0.002
Total 2.042 2.031 2.035
S 0.958 0.969 0.965
Total 0.958 0.969 0.965

the Slovak Republic, so this occurrence represents its first
confirmed occurrence in this country.

Coloradoite is relatively rare mineral, occurring in
several hydrothermal occurrences, mainly in quartz veins
enriched by Au and Ag, together with further tellurides, in
the type locality Keystone Mine in Colorado (USA; Genth,
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1878), Western Australia and other places (Bernard &
Hyrsl, 2015). Within the Carpathian range, the coloradoite
was described in ore deposits present in Neogene
volcanites, specifically in enargite and luzonite within the
copper deposit Recsk in the Matra Mts., Hungary (Szakall
etal., 2002), as well as in association with Au-Ag tellurides
in localities of Sacaramb, Stanija and Musariu in Romania
(Popescu & Simon, 1995; Szakall et al., 2002, Sabau et al.,
2013). Its genesis is tied with hydrothermal Te-enriched
precious metal veins (Anthony et al., 2001-2005),
with Cu-Au skarn deposits (Guiqing et al., 2019), highly
sulphidation epithermal Au-Ag-Te-Se deposits (Voudouris
et al., 2011a; Repstock et al., 2015; Yakich et al., 2021),
as well as Au-enriched deposits in metamorphosed rocks
related to intrusions in the depth (Voudouris et al., 2011b).

Coloradoites in other known occurrences have similar
composition as studied samples from Mnisek nad Hnilcom-
-Kujnisova dolina valley, e.g. in locality Musariu (Sabau et
al., 2013) the described contensts are Bi 0.14 wt. % and Pb
0.12 wt. %. In deposit Sentyabrsky, located in western part
of Chukchi peninsula (Nikolaev et al., 2013), the contents
of Bi 0.05 wt. % and Pb 0.12 wt. % are stated, too. The
results from Musariu and Sentyabrsky localities show that
the coloradoite studied by us is more significantly enriched
by Bi. The coloradoite described from the Daté deposit
(Yuningsih et al., 2018) has not specified the Bi and Pb
content, but S content 0.42 wt. % is higher than in our
samples of coloradoite.

So far, the coloradoite in locality Mnisek nad Hnilcom-
-KujniSova dolina represents the only representant of Bi-
Te-(Hg) mineralization. Besides this mineral, the sources
of Bi, Te, Hg and partially also Se are also the unidentified
sulphosalt, giessenite and galena. All these minerals
are associated with coloradoite. Mineralogical study
has revealed that all sulphidic minerals have originated
during the single sulphidic mineralization period. In its
frame we distinguish mineral associations — groups of
minerals, crystallizing in individual mineralization stages.
There were differentiated the association of Ni and Fe
minerals (ullmannite and pyrite), association of Zn, Cu
and Pb minerals (sphalerite, chalcopyrite and galena),
association of Pb, Bi, Sb minerals (unidentified sulphosalt
and giessenite) and finally coloradoite. We consider
the association of Ni, Fe minerals to be the oldest. The
youngest association is that of Pb, Bi, Sb minerals together
with HgTe phase coloradoite. Occurrences of Te minerals
in comparison with other sulphidic minerals are relatively
rare in Slovakia. Except for relatively frequent occurrences
in Neogene volcanics (Zupkov, Banska Stiavnica,
Hodrusa, Kremnica, Zlata Bana, Poruba pod Vihorlatom),
Te minerals were identified only in several other localities.
Detailed processing of occurrences of Te mineralizations
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from the whole territory of Slovakia was a part of several
works (E.g. Ferenc, 2004; Prsek & Peterec, 2008).

In the area of Slovak (Spis-Gemer) Ore Mts., where
is situated our investigated occurrence, only two localities
with Te-Se mineralization were desribed. The first one is
represented by Uhorné locality at the Smolnik town, with
identified minerals Te and Se tetradymite, laitakarite,
ikunolite and hedleyite, together with association of
sulphosalts (bournonite, jamesonite and tintinaite),
containing the increased contents of structurally bounded
Se: 0.9-2.6 wt. % (Prsek & Peterec, 2008). Similarly Se
occurs also in studied locality, but in low concentrations
(coloradoite average Se is 0.01 wt. %, giessenite
0.02 wt. %, unidentified sulphosalt 0.01 wt. %). Tellurium
enters to structure of giessenite and unidentified sulphosalt
also in lower concentrations: In unidentified sulphosalt it
is from 0.01-0.11 wt. %, average 0.04 wt. %, in giessenite
0.08-0.18 wt. %, in average 0.12 wt. %.

Second locality of the mineralization with Te and Se is
Cuéma-Majerska dolina valley. An interesting U-Mo-(Pb,
Bi, Te) mineralization was described here, encompassing
galena, native bismuth, tetradymite, joséite A and B,
ikunolite, members of the kobellite, cosalite series, as well
as unspecified minerals having composition Bi,(TeS), and
(BiPb)(TeS). The principal Te carriers are here tetradymite,
joséite A and B, as well as Bi,(TeS), and (BiPb)(TeS)
(Ferenc et al., 2021).

Another interesting locality near to investigated
occurrence, where the mercury enters in more distinct
portion to sulphosalts structure is the Gelnica-Zenderling
deposit. An unnamed Hg sulphosalt from this occurrence
was firstly described by Haber and Babcan (1971) and later
it was termed as “gelnicite” or “gelnicaite” (Haber, 1980;
Haber et al., 2004). Later Laufek et al. (2007) and Sejkora
et al. (2011), applying a detailed mineralogical study,
have identified this mineral as marrucciite Hg,Pb, Sb S ,
being already described in Italy from the type locality of
Buca della Vena (Orlandi et al., 2007). Marrucciite from
the Gelnica locality is interesting by high content of
mercury 7.3—-8.4 wt. %. Sulphosalts studied by us contain
mercury by significantly smaller amount (unidentified
sulphosalt 0.6—1.0 wt. %, and giessenite 0.57-0.99 wt. %).
Despite, in marrucciite there were not revealed Te and Se
contents, but in sulphosalts from our studied case they
were positively revealed, though not high (Tab. 2).

In the Veporic part of the Slovak Ore Mts. the
tetradymite was described from Kokava nad Rimavicou-
-Bohaté (Zepharovich, 1873), Katarinska Huta, together
with tellurobismutite (Ferenc, 2004; Ferenc & Bakos,
2006). In locality of Chyzné-Herichova the association
of Bi tellurides and sulphosalts was described, consisting
of joséite-A, joséite-B and baksanite (Balintova & Ozdin,
2006).
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Despite, in any of above stated localities both Te as
well as Hg do not enter simultaneously to structures of
minerals. First such occurrence in Slovakia is represented
by coloradoite from the Mnisek nad Hnilcom-KujniSova
dolina occurrence. The origin of mercury in the studied
occurrence is not yet clear, but an increased concentration
of cinnabarite has been recorded in the surrounding
watercourses (Baco et al., 2004). Some authors link the
source of ore-bearing fluids to the surrounding sediments,
especially black schists, which can represent a significant
source of metals (Rojkovic & Novotny, 1993). Other
authors link the source of ore elements to hidden magmatic
intrusions (Hurai et al., 2008).
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Hydrotermalna Bi-Te-(Hg) mineralizacia s coloradoitom HgTe
(MniSek nad Hnilcom-KujniSova dolina, gemerikum)

Rudnym vyskytom severne od obce Mnisek nad Hnil-
com sa venovala mensia pozornost’ ako rudnym lozisko-
vym vyskytom situovanym juzne od obce. Z minulosti sa
nezachovali archivne tdaje o tejto oblasti a ani neskor tu
neprebiehal ziadny vyznamnejsi loziskovy prieskum. Po
2. svetovej vojne opisali toto uzemie viaceri autori (Fu-
sén a Kantor, 1952; Bergfest, 1953; Kubiny a Bergfest,
1957; Lazar, 1962; Grecula et al., 1995), ale iba okrajovo.
V niektorych pripadoch boli tieto vyskyty sucast'ou opisu
v pracach z inych vyznamnejsich loziskovych vyskytov
nachadzajicich sa v rudnom pase Svedlar — Mnigek nad
Hnilcom — Prakovce, ktoré lezia na juh od rieky Hnilec.
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Ciel'om tejto prace je detailna charakteristika novozistene;j
Bi-Te-(Hg) hydrotermalnej mineralizacie s pritomnostou
coloradoitu (HgTe) v oblasti KujniSovej doliny pri Mnis-
ku nad Hnilcom. Tento typ mineralizacie je ojedinely aj
v ramci hydrotermalnych mineralizacii v gemeriku a dopl-
na celkovy obraz metalogenézy v ramci Zapadnych Kar-
pat.

Lokalita KujniSova dolina (Keilova bana) sa nachadza
asi 1,9 km severne od obce MniSek nad Hnilcom
v Slovenskom rudohori. Jej okolie budujt ¢ierne pelitické
fylity betliarskeho stuvrstvia (starSie paleozoikum). Vyskyt
Studovanej mineralizacie tvoria dve S§tolne, ktoré si
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vyrazené zapadnym smerom na pravom brehu bezmenného
potoka, avostranného pritoku rieky Hnilec.

Odval na hornej §télni je tvoreny masivnym hru-
bokrystalickym sideritom, v ktorom vystupuju sulfidické
mineraly vac¢Sinou vo forme masivnych rud, miestami aj
vtrusenych rud. Pretoze je halda prakticky bez hlusSiny,
sideritova Zila tvorila pravdepodobne cely profil chodby.
Jej hrabku odhadujeme na 1,5 m. Sulfidické mineraly sa
nachadzaji najméa vo vrchnej partii odvalu, smerom dole
do haldy sa stracaju. Tento fakt koreSponduje s ndzorom
Horala (1971), ze v nadlozi sideritu vystupuju stebla biz-
mutovej rudy. Na odvaloch dolnej §télne je z rudnych
mineralov zastupeny len pyrit, ktory tvori vtraseniny
v ¢iernych pelitickych fylitoch betliarskeho stvrstvia.

Pomocou kvantitativnej WDS EPMA bol na vyskyte
v Mnisku nad Hnilcom-KujniSovej doline identifikova-
ny vzacny telurid ortuti — coloradoit (HgTe). Coloradoit
sa doteraz nezistil zo ziadnej lokality na zemi Sloven-
skej republiky, a tak je vyskyt v Kujnisovej doline jeho
prvym potvrdenym vyskytom u nas. Na vyskyte tvori
inklGizie v galenite, vystupuje aj na okraji galenitovych
zfn a agregatov alebo vytvara samostatné zrna a agre-
gaty, prerastajuc s blizSie neidentifikovanou sulfoso-
lou, galenitom a produktmi jeho supergénneho rozpadu
(anglesit, ceruzit). Dosahuje vel'kost maximalne 20 pm,
vicsinou ma ale mensie rozmery. Coloradoit z Mniska
nad Hnilcom sa chemickym obsahom blizi k teoretickému
¢lenu s 61,12 hm. % Hg a 38,88 hm. % Te (Anthony et
al., 2001 — 2005). Mierne zvySeny obsah vykazuje Bi, a to
0,74 hm. %, Pb 0,22 hm. % a S 0,14 hm. %. Priemerny
krystalochemicky vzorec coloradoitu prepocitany na 2
atomy je (Hgo,«)sBio,o|)0,96(Tel,ooso‘m)1,m :

Coloradoit je relativne zriedkavy mineral, ktory sa vy-
skytuje na niektorych hydrotermalnych vyskytoch, najmé
kremennych zilach obohatenych o Au a Ag, spolu s ostat-
nymi teluridmi na typovej lokalite Keystone Mine v Co-
lorade (USA) (Genth, 1878), v Zapadnej Australii a inde
(Bernard a Hyrsl, 2015). V oblasti Karpat bol coloradoit
opisany z rudnych lozisk v neogénnych vulkanitoch, kon-
krétne v enargite a luzonite na lozisku medi Recsk v pohori
Matra v Mad’arsku (Szakall et al., 2002), ako aj v asociacii
s Au-Ag teluridmi na lokalitach Sacaramb, Stanija a Mu-
sariu v Rumunsku (Popescu a Simon, 1995; Szakall et al.,
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2002; Sabau et al., 2013). Jeho genéza je spojena s hy-
drotermalnymi drahokovovymi zilami obohatenymi o Te
(Anthony et al., 2001 — 2005), s Cu-Au skarnovymi lozis-
kami (Guiqing et al., 2019), vysoko sulfidacnymi epiter-
malnymi loziskami, Au-Ag-Te-Se loziskami (Voudouris et
al., 2011a; Repstock et al., 2015; Yakich et al., 2021), ako
aj s loziskami zil obohatenych o Au v metamorfovanych
horninach, su-visiacimi s intraziou v hibke (Voudouris et
al., 2011b).

Coloradoity z inych dostupnych vyskytov maja
podobné zlozenie ako Studované vzorky z Mniska nad
Hnilcom-Kujnisovej doliny. Napriklad z lokality Musariu
(Sabau et al., 2013) sa uvadza obsah Bi 0,14 hm. % a Pb
0,12 hm. %. Z loziska Sentyabrsky na zapadnom polostrove
Chukchi (Nikolaev et al., 2013) sa spomina obsah Bi 0,05
hm. % a Pb 0,12 hm. %. Z tohto vidiet’, Ze nami Studovany
coloradoit je vyraznejsie obohateny o Bi. V coloradoite,
ktory bol opisany z loziska Daté (Yuningsih et al., 2018),
Bia Pb neboli zmerané, ale obsah S je 0,42 hm. %. Je vyssi
ako v nami Studovanych vzorkach coloradoitu.

Na lokalite Mnisek nad Hnilcom-KujniSova dolina
je coloradoit zatial’ jedinym predstavitelom Bi-Te-(Hg)
mineralizacie. Okrem tohto mineralu st nositel'mi Bi, Te,
Hg a Ciastocne aj Se aj blizsie neidentifikovanej sulfoso-
li, giessenit a galenit. VSetky tieto mineraly su navzajom
prepojené s vzacnou fazou Bi-Te-(Hg) mineralizécie, co-
loradoitom. Mineralogickym $tudiom sa zistilo, ze vSetky
sulfidické mineraly vznikli pocas jednej mineralizacne;j
periody — sulfidickej. V ramci nej vyc¢leitujeme mineralne
asociacie — skupiny mineralov, ktoré krystalizovali v jed-
notlivych Stadidch mineralizacie. Vyc€lenila sa asocidcia Ni
a Fe mineralov (ullmannit a pyrit), asociacia Zn, Cu a Pb
mineralov (sfalerit, chalkopyrit a galenit), asociacia Pb, Bi
a Sb mineralov (blizSie neidentifikovana sulfosol’ a giesse-
nit) a nakoniec coloradoit HgTe. Za najstar§iu povazujeme
asociaciu Ni a Fe mineralov, za najmladsiu asociaciu Pb,
Bi a Sb mineralov spolo¢ne s coloradoitom HgTe.
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