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Abstract

Karstification of the Caledonian metacarbonates in Scandinavia and Svalbard  developed in pace with a landscape that was heavily eroded during the Quaternary glaciations. On the Norwegian mainland, nappe tectonics led to the formation of stripe karst, and regional metamorphosis effectively destroyed most primary stratigraphic and fabric structures which normally guide cave inception processes. Instead, we are left with coarsely crystalline marbles that are almost as impermeable as granites. Karstification and speleogenesis is therefore dictated by late tectonic fracturing in the brittle regime and by chemical contrasts at lithological contacts. Karstification occurred both during ice cover (subglacial speleogenesis) and in ice-free periods. During stadials, water supply was dictated by the thermal conditions within the ice-sheets. Due to the chemistry and immense water supply in the ice-contact environment, enlargement of pre-existing caves (speleogenesis sensu lato) was very efficient, whilst the formation of a proto-cave from  a fracture (speleogenesis sensu stricto) is slower than in a non-glacial situation. The present-day conditions on Svalbard may serve as a model for how caves developed on the Norwegian mainland during the Quaternary. Most relict caves in the present landscape may be explained by both interglacial and subglacial evolution phases, but a small number of very large passasges may have survived since the Tertiary.

