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Saline permafrost is primarily found in marine deposits beneath shallow shelf seas and can often
extend several kilometres inland from present Arctic coastlines. On land, saline permafrost forms
when previously submerged marine sediments are exposed to the atmosphere, either through a
sea level regression or post-glacial rebound. Cryopegs are perennially cryotic layers or pockets
within permafrost that remain unfrozen due to their high salt content. While heat and salt flow
models have been applied to study subsea permafrost degradation, adapting these models to
terrestrial saline permafrost remains a significant gap in model development. We utilize a version
of the CryoGrid modelling suite that couples heat and salt diffusion. This enables us to simulate
the formation of saline permafrost and the development of cryopegs during transitions from sub-
aquatic to sub-aerial conditions. As the freezing front descends, ice forms in the sediment matrix,
expulsing salts into the remaining unfrozen liquid water at sub-zero temperatures. The increased
unfrozen porewater salt concentration gradient increases the rate at which salt diffuses
downwards into the sediment column. Over time the thermal gradient weakens, potentially
allowing a more effective salt build-up ahead of the freezing front.
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