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The rapidly reducing seasonal duration and thickness of Arctic sea ice caused by current climate warming raises 
important questions regarding the future resilience and function of polar marine ecosystems. In the Arctic, 
recurrent polynyas (i.e., open-water areas that develop within sea-ice-covered zones) are major contributors to 
the Arctic productivity budget: they constitute localized sources of high marine primary production that fuels 
wealthy food webs. They also act as important sinks of atmospheric CO2 through brine rejection and biomass 
production. Because the onset and lifespan of polynyas is tightly connected to sea-ice conditions, continued sea-
ice reduction may compromise their formation, predictable recurrence, and biological productivity. 

Over recent decades, the scientific community has put tremendous efforts into documenting the physical and 
biogeochemical impacts of climate-driven environmental changes on some of the largest Arctic polynyas. In the 
North water (NOW) polynya, located in northern Baffin Bay, satellite observations have notably revealed a rapid 
decline in primary production over the past 30 years. The available datasets are, however, too limited in time to 
fully understand the long-term significance of the system’s observed variability, limiting our ability to predict its 
future evolution under a scenario of continued warming. For most of the smaller polynyas distributed in the 
Canadian Arctic and subarctic, little to no such information is currently available. 

Here, I present the results from the analysis of subfossil diatom assemblages and sea-ice biomarkers (IP25 and 
triene) preserved in two sediment cores covering the Holocene, collected from the NOW polynya and offshore 
Upernavik, northern Baffin Bay. Our results place the observed recent decline in primary production into a long-
term perspective and highlight a strong link between changes in the polynya’s diatom productivity, sea ice and 
ocean circulation. I will also present the outline of a new research collaboration that aims at characterizing 
productivity changes that occurred over the last 2000 years in polynyas located in northwest Hudson Bay. 
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