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Clausthalite and Selenium-bearing Galena in Norway. 

BY 

KNUT HEIER 

Selenium minerals have not previously been known for certain 
from any Norwegian locality, though it has been thought to exist in 
some mineral veins in Telemark and Setesdal, South Norway. Pro
fessor J. H. L. VoGT1 mentions clausthalite from an unknown locality 
in that region. An analysis shows this mineral to be rather rich in 
silver, but no analytical data are given. Further investigations to 
confirm the identity were not carried out. 

During the work to determine the exact X-ray powder patterns of 
the sulphide and sulphosalt minerals, a specimen from the collections 
in the Mineralogical Museum, Oslo, labeled arsenopyrite from Numedal, 
turned out to be a mineral belonging to the galena group with a spa
cing between those of galena and clausthalite. Another specimen 
from the same locality showed a spacing very dose to that of daus
thalite. In order to find more localities of this mineral, approximately 
20 galena specimens from the Kongsberg Silver Mines were examined. 
One of these showed a spacing very dose to the first specimen from 
Numedal. The exact locality was Herzog Ulrich Mine, which is 
situated on the Underberget and according to C. BuGGE2 belongs to 
the Gottes Hiilfe vein. This last locality is particularly interesting as 
the Kongsberg Silver Mines has been examined by several geologists, 
and the mineral paragenesis has been thought to be very well known. 

Galena and dausthalite are isomorphous and J. W. EARLEY3 has 
proved the existence of the solid solution series PbS-PbSe by making 
fusions at 20 molecular per cent intervals between the end members 
and then calculating the cube edge from the back reflection lines on 
powder diagrams. He gives the following unit cell dimensions: 

Pbs 20 mol. % 40 60 80 PbSe 
a = 5.923 5.959 6.002 6.038 6.076 6.110 kx 

By plotting these values on a diagram with the composition as 
the absissas and the cube edge values as the ordinates an almost 
linear curve is obtained. The diagram is reproduced in this paper 
as fig. l. 
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Fig. l. Plot of cube-edge and composition of artificial PbS-PbSe solid solutions. 
J. W. EARLEY (3). 

Calculation of the cube edge for the three Norwegian minerals 
produces the following result: 

Mineral l Herzog Ulrich mine Kongsberg a 
2 Numedal a 
3 Numedal a -

6.070± .003 kx 
6.065± .003 kx 
6.098± .003 kx 

By plotting these values on the diagram the following compositions 
are obtained: 

Mineral l 
2 
3 

80 mol. % PbSe 
79 
93 

The diagram is based on pure artificial compounds while naturally 
occurring minerals might contain impurities which influence the 
spacings. The one element which will produce the same effect as 
selenium is tellurium. In order to check this, mineral 3, which is 
the most selenium-rich, was given to Mr. S. Rutlin at the Sentral
instituttet for Industriell Forskning, Oslo, for optical spectrographic 
analysis, from which no tellurium was discovered. The examination 
gave the following result: (as will be well known selenium and sul ph ur 
do not register by this method) 



230 CLAUSTHALITE AND SELENIUM-BEARING GALEANA 

Elements 

Pb, 
Fe, Cu, Ca, 
Si, V, Mo, Al, Ag, Mg, 
Ti, Mn, Yb, Yt. 

Probable percentage 

much 
>1% 
<1% 
< 1/10% 

The Fe and Cu is ascribed to impurities of chalcopyrite. Mo is 
probably from molybdenite, and the Ca, Si, Al, Mg, Mn, and Ti are 
probably intermixed vein minerals. Ag most probably replaces Pb 
in clausthalite, while Yb and Yt replaces Ca in calcite. 

Numedal is a valley running from Kongsberg in a NW direction 
for about 130 km. Along this valley there are three different mine 
districts: the North and South Vinoren which belong to the Kongs
berg Silver Mines, and the molybdenite and copper mines situated 
farther up the valley. The question now arises as to which of these 
localities the minerals belong. Another sample of arsenopyrite from the 
Museum collected at about the same time was labeled Åslandåsen, 
Numedal. Åslandåsen is the name of a series of mines in North 
Vinoren. This together with the fact that a selenium-bearing galena 
was found from Herzog Ulrich Mine, Kongsberg, points towards 
Vinoren as the most probable locality. 

However, the possible con tent of molybdenite as is indicated by the 
analysis suggests one of the Numedal molybdenum mines as the local
ity since this mineral is not known from Kongsberg. Arsenopyrite is also 
very rare at Kongsberg, having been reported by some early geolo
gists. However, H. NEUMANN\ who has made a special study of 
the minerals from Kongsberg, has never found it, and he writes that 
it is very probable that in the cases where it is said to have been 
found, arsenides of Ni and Co (and Fe) have erroneously been taken 
to be arsenopyrite. 

An excursion to the molybdenum mines in Numedal will be carried 
out in the near future, and if new results are obtained, they will be 
published at a later date. 

Together with H. NEUMANN and R. KoNGSGÅRD an excursion 
was made to the North Vinoren mines where all the old dumps were 
examined. No specimens resembling those from the Museum were 
found, but a sample of galena from .Åsland and one from Åslandåsen 
gave, when examined by X-rays, a powder pattern indicating approxim
ately 10 mol. % PbSe. 

Even if there is some uncertainty as to the origin of the Numedal 
specimens, the Herzog Ulrich locality is beyond doubt, and it can be 
concluded that the Kongsberg silver deposits have a certain selenium 
content, which had hitherto remained unnoticed. 

The minerals concerned were discovered during the X-ray exam
inations of sulphides and sulphosalts which were carried out by 
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H. NEUMANN and the writer in the Mineralogical Museum, Oslo. 
The work was done with a self-centering X-ray camera for powder 
diagrams described by H. NEUMANN and J. BARSTAD5• 
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