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Northeast U.S. Shelf and Climate Change 

• NEUS shelf is 
warming 

• Climate change 
(long-term trend) 

• Climate 
variability (cold-
warm-cold-warm 
phases) 

http://www.esrl.noaa.gov/psd/data/gridded/data.noaa.ersst.html 



• Historical changes 
in distribution 

• Life history / stock 
boundaries / 
catchability 

• 24 of 36 fish 
stocks shifted 
poleward / 
deeper (Nye et al. 
2009) http://www.int-res.com/abstracts/meps/v393/p111-129/ 

http://www.nefsc.noaa.gov/epd/ocean/MainPage/ioos.html 
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• Niche model projected 
using climate forecasts 

• Cusk (Hare et al. 2012) 

• Habitat projected to 
decrease in future 
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• Future changes projected through coupled 
biological-climate models 

• Northeastward movement will continue 
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Lynch et al. (in press) Projected ocean warming creates a conservation challenge for river herring populations 



Quantitative Approach 
• Atlantic cod 
• Atlantic croaker 
• Cusk 
• Atlantic salmon 
• River herring 

1-2 years per species 
 

50+ fishery species 
20+ protected species 

100’s of trophic interactions 
 

70-140 years before we 
have an understanding of 

the direct effect of climate 
on resource species 
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Steps forward: 
• Coupled fisheries 

dynamic – climate 
models 

• Coupled distribution – 
climate models 

• Vulnerability assessment 
• Outreach 

Quantitative 
 

• Atlantic cod 
• Atlantic croaker 
• River herring 
• Cusk 
• Others 
 
 Qualitative 

e.g., this talk 
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Sea surface temperature* 
Air temperature* 
Salinity* 
Ocean acidification (pH)* 
Precipitation* 
Currents** 
Sea level rise** 
 
*modelled results (mean & variance) 
**written description only 

Exposure Sensitivity 

Habitat Specificity 
Prey Specificity 
Sensitivity to Ocean 
Acidification 
Sensitivity to Temperature  
Stock Size/Status 
Other Stressors 
Adult Mobility 
Spawning Cycle 
 

Complexity in Reproductive 
Strategy  
Early Life History Survival 
and Settlement 
Requirements 
Population Growth Rate 
Dispersal of Early Life Stages 
 

http://www.st.nmfs.noaa.gov/ecosystems/climate/activities/assessing-vulnerability-of-fish-stocks 

Northeast Fisheries Climate 
Vulnerability Assessment (79 species) 
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• Exposure to climate 
change in NEUS is 
high to very high 

• Sensitivity higher for 
diadromous and 
shellfish; lower for 
groundfish and 
pelagics 

Northeast Fisheries Climate 
Vulnerability Assessment (79 species) 
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Northeast U.S. Shelf and Climate Change 
Regional specific RFP from Climate Program Office 



River Herring Bycatch 
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