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• The CPR survey



Continuous Plankton Recorder (CPR)
Survey

First tow
September 

1931

Herring Packers
& Drifters

Sir Alister Hardy



The Continuous Plankton Recorder (CPR)





In the lab……….. •Mesh cut into separate 
samples, representing 
18km each

•Samples viewed under a 
microscope and larger 
phytoplankton and 
zooplankton identified 
(to a practical taxonomic 
level) and counted

•Data stored in database 
as counts of taxa 
together with time, date 
and location of sample



CPR  sampling: 1946-2002



CPR sampling in the Pacific 2000-2002

•~1800 samples collected per year
• ~450 are processed - spring to fall
• 20% processed locally
• Results on web within 3 months
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• Regime Shift



North Sea Phytoplankton Colour
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Quarterly Benthic biomass at  Norderney
(Southeast North Sea)
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Annual landings of horse mackerel in the 
North Sea
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UK Environment Agency

http://www.environment-agency.gov.uk/commondata/103601/i2_flood_c4_dt.xls
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• C. fin./NAO



Interannual variations in the abundance of 
C. finmarchicus in the Northeast Atlantic

Planque & Batten, 2000



Annual Log abundance of Calanus finmarchicus from CPR 
samples plotted against the NAO index from 1962-2000
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What it means for the North Atlantic

Dickson and Meincke, ICES newsletter Dec 2001



What it means for the North Atlantic

Dickson and Meincke, ICES newsletter Dec 2001
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• C. fin./C. hel



Long-term changes in the abundance 
of two key species in the North Sea
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Northerly biogeographic movement
of plankton
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Biogeographic Changes in the Northeast Atlantic

Warm temperate slope species



Biogeographic Changes in the Northeast Atlantic

Subarctic  species
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• C. hyperboreus NW Atlantic
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Higher Sea Surface Temperatures

Correlated with 
•Northern Hemisphere temperatures 

•North Atlantic Oscillation



Long-term change in North Atlantic sea surface 
temperature (1960-1997)
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B. Second eigenvector and principal component (16.59% of the total var iability)
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Beaugrand et al. 2002. Science. 296: 1692-1694.
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• Plankton: salmon & cod

•Correlations NHT, NAO, SST
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Cluster Analysis: grouping years as a function 
of physical and biological characters
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Beaugrand & Reid, 2003 Global Change Biology 9, 801-807



Beaugrand et al. 2003 Nature 426, 661-664
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Linked to global warming?
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Global Ocean thermo-haline circulation
IPCC
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Unfortunately, our models do not yet deal 
adequately with many of the mechanisms 

believed to control the THC, and our 
observations cannot yet supply many of 

the numbers they need.

Meinke et al.  2003 in: Marine Science Frontiers for Europe, 
Springer Verlag
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Winter SalinityWinter Temperature

Surface Water

Steele, Morley, Ermold 
psc.apl.washington.edu/POLES/RMORLEY/Climatology.html
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Conclusions
• Good evidence for a regime shift in the North Atlantic 

• Seen as a step-wise change centred on the mid 1980s

• Northerly movement plankton and fish in east, reverse in west

• Ocean circulation and temperature is changing rapidly

• Plankton integrate & are a sensitive indicator of climate change 

• Observed and predicted climate change is possibly accelerating

• Take environmental change into account in fishery management 

• North Atlantic may see large amplitude changes in the future

• Huge implications for mankind

• Understanding the oceans a high priority research issue

• Need to establish CPR type programmes in other areas (GOOS)
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