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The Northern Calcareous Alps, a part of the Austrian Alps (also: Eastern Alps), are a fold-

and-thrust belt of mountains having been detached stepwise from its base as a result of  

Alpine orogeny. The Alpine Haselgebirge* Formation represents the evaporitic evolution 

(rock salt) within the Northern Calcareous Alps. The rheologically weak evaporitic series (the 

Permian Haselgebirge Formation) were used as horizons of detachment. 

The Haselgebirge Formation contains mostly rock salt forming a cataclasite consisting of 

rock salt, shale and subordinate anhydrite, and polyhalite. The bodies are highly tectonised, 

showing all features of ductile deformation such as foliation and folds, resp. brittle 

deformation (brecciation of shale). Rock salt and shale together form rock type of its own, 

which is known as “Haselgebirge”. Isolated, split, and tectonically transported pieces of 

anhydrite and polyhalite of various sizes can be found within the matrix.  

 

Subsurface studies are unexceptional within salt mines. In cooperation with Austrian and 

German salt companies, I was able to visit all six alpine salt deposits. Three of them are will 

be investigated in detail (Altaussee, Berchtesgaden, Dürrnberg).  

 

New observations include: 

 

�  Salt cube formations within shale (with deformed shapes and elongate edges) 

�  Anhydrite cubes within shale (never described elsewhere) 

�  Anhydrite veins within shale 

�  Compaction structures within shale 

�  Coal combined with sandstone within halite rock 

                                                 
    *- Haselgebirge is a term which refers a type of rock which consists of a combination of rock salt and shale 



�  Red nodular anhydrite, dark layered anhydrite (nomenclature after Maiklem, 1969) 

�  Polyhalite rock formation (in shale, in anhydrite, as well as veins) 

 

�  Foliation of salt rock (= halite rock) 

�  Mineral lineation of rock salt 

�  Colours of succeeding stages of recrystallising rock salt (red, orange, white, purple) 

�  Strain shadows within red rock salt 

�  Antitaxial salt veins within shale and shale components 

�  Association of salt veins and slickensides (by isotropic pressures like in a liquid) 

�  High porosity of shale for migrating salt saturated fluids 

 

�  Evolution of Haselgebirge*  structures (= cataclasite of rock salt and shale) 

 

Methods of investigation: 

 

·  Conventional thin section analysis of anhydrite and polyhalite rocks 

·  Aachen-type thin section analysis of radiated rock salt, which is then blue in colour 

·  Ar-Ar age dating of polyhalite 

·  Electron microprobe analysis of sulphates 

·  Fluid inclusions in anhydrite (in collaboration with Sibila Borojevi� -Sostari� ) 

·  Age dating of trapped water within salt rock gaps 

·  Computer-supported analysis of structural data 

·  Texture analysis of anhydrite (texture goniometry at Graz University) 

 

The microstructures display a distinct foliation formed within the scope of  

very-low-grade to low-grade metamorphism.  

During this metamorphic stage, polyhalite emerged from thick layered assembladges 

(decimetres to meters) and veins (centimetres). Age dating supplies us with the polyhalite’s 

age of origin and / or the age of cooling. 

 

Investigations are focused on the microstructural evolution of rock salt and the conditions 

thereof. ( i.e. forms of recrystallisation, differential stress, strain rate, isotropic pressure and 

temperature conditions).  



One of the most interesting topics is the formation of the rock type known as Haselgebirge. A 

significant step leading towards the evolution of undeformed shale into Haselgebirge is the 

formation of salt veins within shale. A key role for the mechanism seems to play the 

association of salt veins and slickensides. Salt moves into shale and splits it from the inside 

(such as in the case of fluid overpressure). Computer-added modelling based on physical and 

rheological parameter will be used. 

 

Haselgebirge stone with salt layers, 70 vol % rock salt, displaying ductile / brittle deformation 
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