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Arctic continental shelves are strongly impacted by rising air temperatures and declining summer sea-ice extent. Permafrost coasts erode rapidly, subsea permafrost thaws, and river runoff
is increasing. This together affects associated particulate and dissolved matter fluxes, with direct consequences for the marine environment. The multi-disciplinary PeCaBeau project aims
to track the fluxes, transport and degradation of organic material originating from permafrost landscapes along the land-to-ocean continuum.

Permafrost coastal erosion Mackenzie River dischargeImpacts of thaw, erosion and river 
discharge in the Arctic nearshore zone

NASA Earth Observatory: “Mackenzie Meets Beaufort” 06 
August 2017 – Landsat 8

Photo: Don Forbes, Yukon coast, Canada.
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Particulate organic carbon (POC) concentrations in surface (◯) and bottom waters (☐)
generally decrease with increasing distance from the coast. On the shelf, bottom waters
display higher concentrations than surface waters, contrary to off-shelf stations.
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Dissolved organic carbon (DOC) concentrations in surface (◯) and bottom waters (☐)
displayed as circles and squares, respectively, with higher values for surface waters.
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Radiocarbon content (expressed as fraction modern, F14C) was high for POC
in surface waters (◯), indicating a large contribution of recent (marine)
biomass. Bottom water POC (☐) had significantly lower F14C values, implying
higher contributions of older (terrestrial) organic matter, possibly mobilized by
ongoing permafrost thaw. Closest to the Mackenzie river mouth, POC
concentrations were highest and F14C lowest for surface waters, similar to
near-shore bottom waters. Ice-covered stations were low in POC and F14C.
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Absorption (at 254 nm) is used to quantify colored dissolved organic matter
(CDOM). It can be measured remotely via satellites and serves as a good
tracer for DOC, as absorption and DOC concentrations in surface waters (◯)
are closely correlated. The correlation between salinity and DOC
concentrations indicates that most of the DOC is supplied by fresh river water
and thus of terrestrial origin, which is supported by the high values close to
the Mackenzie River mouth. Bottom water DOC concentrations (☐) are
generally low, especially for deeper stations off-shelf.
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