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Sherman et al. ICES CM 2007/D:20 

NE Atlantic is at the extreme 
end of global warming 

California Current has been 
cooling! 
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Human pressure on marine ecosystems 



Climate is an important factor in the changes in distribution, 
abundance and seasonality of fish (100), benthos (88), plankton 
(83) and seabirds (20) in the NE Atlantic 



Species richness has been increasing in the North Sea (and in 
the Bay of Biscay) Global Change Biology 14:  453 - 460 

 
 



Where we are now 

 

• Long history of changes to marine ecosystems 

• Pressures accumulate and interact 

• There is no pristine state for conservation 



Change is rapid in the sea 

•Distributions change 

•Productivity changes 

•Some species decline and others 
become more abundant 



Biomass of adult cod, sprat and herring in the Baltic Sea 1975-2013 
(thousand tons; source ICES) 

E Baltic cod missing 



Distribution of cod, sprat and herring in the Baltic Sea Q4 2012 
(blue areas unsampled; source ICES Advice May 2013) 



Drivers of change in cod biomass in the Baltic Sea 





the pressures often interact 

Risk that cod will disappear 
from the Baltic 
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”One of the most successful stock 
recoveries in recent times” 

 Fishing mortality declined 
 Biomass increased 
 Recruitment increased (why?) 
 These positive developments were partly 

ascribed to effective management  
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Why is the EB cod in difficulty? 

 Range is restricted   
 Condition is poor  
 Parasites 
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Age reading is unreliabe 

 International quality control lacking 
 Recent biological changes probably make it 

more difficult 



• Altered biomass and F reference levels for fisheries 

• There is no fixed ”healthy ecosystem state” 

Is more biodiversity always a good thing? 

How far will acidification and hypoxia alter marine 
ecosystem states and productivity? 

What about the role of marine ecosystems in carbon 
sequestration? 

Climate change is shifting the goalposts 



the pressures often interact 

Risk that cod will disappear 
from the Baltic 
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 Why do we need better projections of fisheries? 
 Who will use the information? 
 What time and space scales are needed? 
 Are relevant projections available and understood? 
 How much are users willing to pay for them? 

 How reliable do projections have to be?  
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Adaptation IPCC report 

Key adaptations for fisheries and aquaculture include policy and 
management to: 

1. maintain ecosystems in a state that is resilient to change 

2. enable occupational flexibility 

3. develop early warning systems for extreme events 

(medium confidence).  
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Adaptation – who does it? 

 
 Populations, species, ecosystems 

− Behaviour, distribution, phenology 
− Acclimatization and shifts in balanced 

polymorphism 
− Genetics  

 People 
− Autonomous 
− Planned 
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Adaptation – decisions and time scales 
thanks to Alistair Hobday, CSIRO, Hobart 

Weather 
forecasting 

Seasonal  
forecasting 

Climate 
projection 

7-10 days Weeks to months Decades to centuries 
Minimal warning time 

Reactive management 
Early window for 

implementation of strategies 
to minimise impacts 

Long term planning 

     Decision lead time 



Why is it difficult to make credible predictions 
of fisheries productivity? 

• Ocean climate forecasts are inadequate 

• We don’t live in the sea 

• We don’t control the production systems 

• We harvest many species, not just a few plants 

• We have virtually no experimental basis 

• Even if we could predict primary production, the transfer to 
harvested species is long and uncertain 
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How do we estimate the reliability of our projections in a 
complete and consistent way and how do we present this 

information?  



Summing up 

• Climate is already affecting marine ecosystems 

• Fisheries have always been affected by climate - productivity 
(recruitment, growth, mortality, distribution) is affected 

• Climate can increase as well as decrease fish productivity 

• In spite of the complexity of understanding and managing fisheries 
production we can propose some robust win-win strategies 

• We may be just in time to avert the worst for both fisheries and climate 

 



Artist:Glynn Gorick 



Objectives pull in different directions 
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