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Climate Variability and Fish 
(Chavez et al. 2003, Science, Vol 299) 







 



Shifts in distributions  
(Perry et al. 2005) 











 Fishing 
 Reduces size and genetic variability in a population 

 Changes size and age-at-maturity 

 Fish stocks are MORE vulnerable (less resilient) to 
effects of climate change 

 



Mills et al. Ocean  
Policy, 2013 





Sustainability requires adapting to dynamic and 
unpredictable……. 
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Gulf of Maine Cod = Fishing and climate index? 







Total Days above 20° c  
in Southern New England  



Ecosystem Migration 



Northern Shrimp 









Expanded period of occupation by predators 

Spiny dogfish 



2012 – Historic warm year 
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Longfin squid 









 Cold water and freshwater input increase vulnerability 
to ocean acidification 

 Remarkably little is know about effects on finfish, 
lobster and their prey 

www.neracoos.org/necan 



 Access determined by historic distributions 
 Black sea bass permits and markets don’t migrate with 

stocks 
 Groundfish allocations determined by historical 

catches: 1997 to 2006 

 Target stock levels (baselines) determined by historic 
distribution/abundances 

 Fishing technology and knowledge is focused on a 
small number of stocks 

 Single-species management dominates 

 We are operating at the limits of science 



 Diversify fisheries 
 Diversify, increase value of markets of abundant species 

(be flexible!) 

 Adaptive management 
 Move from single-species to ecosystem-based 

management 
 Acknowledge lack of precision in science 
 Support flexibility in fishing access 
 Empower fishing communities 

 Fishermen, scientists and managers must look at these 
problems together 



NH lobstermen, NH groundfishermen (Sectors), 
NERACOOS, The Nature Conservancy, NOAA Cooperative 

Research Program, NOAA Northeast Regional Science Center, 
UNH 





 Species assemblage is shifting 
 Conditions moving away from optimal for some species 
 Conditions moving toward optimal for others 
 New species moving in (opportunities!) 

 Phenology is shifting 

 Ecology is Changing! 

 Ocean acidification is having an effect 

 Species are more vulnerable due to combination of fishing 
and climate change 

 We will continue to be at the limits of science 

 Fishermen can adapt, but they need our help – and we 
need theirs… 

 




