The sediments of Permian hydrothermal karst in Kraków region, Southern Poland
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ABSTRACT

The karst forms and their sediment fillings were encountered in the Dębnik Anticline (Kraków region, Southern Poland) built of Middle Devonian to Early Carboniferous carbonates. The development of karst slightly postdates the Permian (ca. 300 Ma) volcanic activity in the Kraków region. In this region major transcontinental strike and slip Hamburg-Kraków- Dobruja fault zone induced series of minor, en echelon, extensional faults, which served, as magma passages and guided karst conduits.

The karst forms in the Dębnik Anticline reach several to tens of meters in size. They are filled with: i) massive, subaqueous, coarse crystalline calcite spar; ii) crystalloclastic, bedded limestones; iii) jasper lenses iv) kaolinitised tuffs. The sediments, which are characterized by red coloration caused by iron compounds, underwent synsedimentary deformations, which resulted in brecciation, and plastic deformations.

The presently exposed, karst forms are fragments of extensive circulation system, fed by waters of elevated temperature, rich in CO2, which is proved by fluid inclusion analysis and stable isotope investigation. Origin of this system is associated with volcanic activity. The roots of the system represented fissures filled with coarse crystalline, red calcites common in the Dębnik Anticline. Water issuing on the surface caused precipitation of red travertines. These travertines are only preserved as clasts in the Lower Permian conglomerates deposited in the local tectonic depressions. 

The Sivas region (Turkey) might serve as the actualistic geotectonic counterpart of Polish fossil system, were the fissure-ridge travertines are associated with tectonic deformations resulted from NE–SW extension associated with a NW–SE compressional regime related to the Central Anatolian Thrust Belt (Mesci et al. 2008). 
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