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The main goals of this study are to discuss the effects of �dewater glacier retreat on �ord 
biogeochemistry based on observa�onal and modeling evidence collected in Kongs�orden, Svalbard, 
and on published studies. We here present a �ord conceptual model, including a benthic 
compartment, to visualize the biogeochemical fluxes between the sediments and the water column. 

The effects of �dewater glaciers on �ords are conveyed through: (i) the heat exchanges between the 
glacier fronts and the calving icebergs, on one hand, and the water column with advec�on of Atlan�c 
water on the other hand, and (ii) the physical and biogeochemical interac�ons between the glacier 
melt water and the sea water, strongly dependent on flow type - surface or subglacial. The effects of 
subglacial discharges have been discussed in the literature, with emphasis on local upwelling caused 
by the rising meltwater plumes, entraining deep, nutrient-rich, sea water to the surface.  

Our observa�onal evidence suggests that subglacial water has higher ammonia concentra�ons, when 
glaciers are moving over an “old” seabed with high loads of organic mater available for bacterial 
degrada�on. This provides a glimpse into the expected changes resul�ng from the retreat of 
�dewater glaciers and the newly exposed organic-rich sediments with mobiliza�on of nutrients and 
organic mater to the water column. It also emphasizes the need for �ord biogeochemical models to 
include a benthic compartment to simulate sediment-water biogeochemical interac�ons. Such a 
model should include diffusion, adsorp�on-desorp�on, mineraliza�on, nitrifica�on, denitrifica�on, 
and uptake and release fluxes by most relevant benthic organisms. Some of the men�oned fluxes 
depend on oxygen and temperature and may be represented without the explicit inclusion of 
bacteria for the sake of simplicity. Another argument for inclusion of a benthic compartment in such 
biogeochemical models is the increasing biomass of macroalgae and their spread to shallower waters 
in Arc�c �ords. However, their rela�ve importance on �ord primary produc�on and nutrient sinking 
needs to be established. We argue that sediment-water interac�ons are key to properly quan�fying 
the impact of ice sheet and glacier retreat, in the Arc�c and in Antarc�ca, on the global 
biogeochemical cycles of carbon and nitrogen within a framework of climate change. Thus, our 
conceptual model may serve as a “template” for applica�on in larger scale models. 

 


