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Overview
• Zooplankton changes

• Why Calanus declines

• Synthesis of warming—>whales
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• Pershing & Kemberling (2023) Decadal comparisons identify the drivers of persistent changes in the 
zooplankton community structure in the northwest Atlantic. ICES Journal of Marine Science  in review

NOAA Northeast Fisheries Science Center/Lisa Conger and Elizabeth Josephson.



Continuous Plankton Recorder
• Spatial record of 

plankton abundance

• Can be towed from 

commercial ships

• Long-term record
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Gulf of Maine CPR
• 1961:Launched by NMFS

• 2014: MBA UK picks up, 

route changed

• 2017: survey paused due to 

funding

• 2021: survey resumed with 

NMFS+MBA
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Community Patterns

• Mode 1: small copepods

• Mode 2: Calanus

• Associations stable through time. Consistent with Pershing 

et al. 2005.
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Pershing et al. 2010:

• Similar associations occur 

throughout the NW Atlantic 

• MAB correlated w/ GoM



Community Patterns: Decadal changes

• High Calanus in

• 1980s

• 2000s


• Low Calanus in

• 1990s

• 2010s
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What drives plankton changes?

• Low Calanus periods 
• 1990s—cool fresh  
• 2010s—hot salty


• Not a simple 
temperature story

• Stratification

• Seasonal
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What drives plankton changes?
• Compare with buoy data


• 2001-2017 

• Mode 1= hot+salty


• Centropages increases, 
Calanus decreases
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What drives plankton changes?
• Compare with buoy data


• 2001-2017 

• Mode 1= hot+salty


• Centropages increases, 
Calanus decreases


• Calanus leads

• Centropages persists
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Hypothesis
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Warming/Heatwaves
Plankton Community Summer Next Summer
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Future
• Warming will continue


• Good Calanus years 
will be increasingly 
scarce


• Right whales will be 
on the move
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• Pershing et al., Climate impacts on the Gulf of Maine ecosystem: A review of observed and 

expected changes in 2050 from rising temperatures. Elem Sci Anth 9, 00076 (2021).


