
Changing oceans – Arctic

• Define vulnerable areas and impacts due to 
changing oceans

– Physical, ecological, social, economic, governance

• Current working projects and analyses

– AMAP report

– Canada’s current and future Arctic fisheries



AMAP report

• Arctic Monitoring and Assessment Programme

• Linking climate model projections to subsistence 
fisheries

• Beaufort Sea focus

• Arctic cod case study



Integrated 
framework



Taking stock

• Physiological responses to temperature and pH



Taking stock

• Beaufort Sea ecosystem structure



Taking stock

• Current fisheries catch and landed 
value

• MPA networks



Future 
scenarios

• Regional and global climate model projections

• High climate change scenario (RCP 8.5)



Future 
scenarios

• Dynamic bioclimate envelope 
model
– High climate change (RCP 8.5)

– Distribution and catch potential

– Species turnover

• Tropho-dynamic ecosystem 
model
– Ecopath with Ecosim (EwE)

• Economic impacts
– Prices and to determine potential 

fisheries value



Next steps

• Governance and policy 
implications

– Adaptation strategies to cope 
with change

– National and pan-Arctic MPA 
networks are needed

– Caution with possible 
opening of commercial 
fisheries



Canada’s Arctic 
fisheries

• Estimates of current and future fisheries catch and 
value potential

• Canada’s 4 major Arctic Large Marine Ecosystems

• Historical catch comparisons



Canada’s Arctic
fisheries

Historical (2005-2014)

• 189,000 tonnes

• $560 M dollars

• More high value species
– E.g. northern prawn

Current potential (modelled)

• 710,000 tonnes

• $578 M dollars

• More low value species
– E.g. capelin



Canada’s Arctic
fisheries

• Significant increases in 
catch and value with 
increased CO2

• Trends are largely the same 
across all earth system 
models
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Integrated 
framework


