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Arsenic forms highly toxic com-
pounds in aqueous solution and long 
time exposure to arsenic bearing well 
waters may lead to severe diseases. 
Recently the acceptance level of As 
in drinking water was reduced from 
50 µg per liter to 10 µg per liter in 
the EU. The geochemical atlas of 
Austria documents anomalously high 
As concentrations in river sediments 
in the Klippitztörl region of eastern 
Carinthia. In this area, As concentra-
tions in well waters, which pertain 
to the drinking water supply of local 
communities, substantially exceed the 
accepted tolerance level of 10 µg As 
per liter. This motivated the search for 
potential geogenic sources of the As 
contamination.

The area under consideration be-
longs to the Austroalpine crystalline 
basement east of the Tauern window. 
The catchment area falls into the 
Saualpe complex, which received 
amphibolite facies overprint dur-
ing Variscan, possibly Permian and 
Alpine events. A prominent series of 
metacarbonates, the so called Stelz-

inger Marmor forms the base of the 
Saualpe complex in the Klippitztörl  
region. The Stelzinger Marmor hosts 
As mineralizations with orpiment, 
realgar and native arsenic. The miner-
alizations take the form of hydrother-
mal breccia with strong silicification 
of the marble precursor. These breccia 
are always associated with late, brittle 
deformation features such as joints 
and slickenside structures. Within the 
As mineralizations, the elemental As/
S ratio is larger than unity (Göd and 
Zeemann, 2000) and sulfide minerals 
only play a subordinate role. 

Well water with As concentrations 
of up to 700 µg per Liter emanate 
from the topographically lowest 
positions of teh Stelzinger Marmor. 
They have near neutral pH and are 
only moderately mineralized, with Ca 
being the most important cation and 
bicarobnate the most important anion, 
as expected for a carbonate aquifer. 
The solubility of native arsenic, real-
gar and orpiment is high under these 
conditions. Species specific analysis 
by HPLC - ICP-MS indicates that all 

As occurs in the pentavalent arsenate 
state, i.e. as H

2
AsO

4
1- or as  HAsO

4
2-, 

depending on pH. Arsenate species 
are considered as relatively immobile. 
Due to their net charge these species 
tend to adsorb to mineral surfaces 
such as Fe-oxy-hydroxide or clay 
mineral surfaces. even at near neutral 
pH. Arsenic retardation by adsorption 
is, however,  not efficient in the Stelz-
inger Marble aquifer, because of the 
lack of Fe-oxy-hydroxides and clay 
minerals in this lithology.  Any arsenic 
dissolved from the native arsenic, 
realgar, orpiment mineralizations is 
perfectly mobile within the marble 
aquifer and, only when the waters get 
into contact with metapelite gravel 
in the river beds, the arsenic is scav-
enged by the small grain size fraction 
of the river sediments.
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