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Coming down in scale 



100 µm 



tƭŀƴƪǘƻƴ ŀǊŜ ƛƳǇƻǊǘŀƴǘ ōŜŎŀǳǎŜΧ 

ωClimate & 
O2 ǇǊƻŘΩƴ 

ωFood Web  

ΧǘƘŜȅ ŀǊŜ άǘƘŜ ƻŎŜŀƴΩǎ ǇǳƭǎŜέ 

ωBiodiversity 

Phytoplankton - chl Zooplankton 

ƪŜȅ ǘŀȄŀ ŦŀŎŜ άǘƘŜ ŀŎƛŘ ǘŜǎǘέ 

Ocean sink 



 BBC The One Show 
& the Continuous Plankton 

Recorder Survey  
 



The CPR Survey started in 1931 and isé.. 

CPR Database & 
Samples 

éthe longest running most extensive marine plankton survey 



CPR productsé 

Database for ~500 taxa  

~1 million samples analysed 

~5 million miles sampled  

200k sample archive  

éare available free to scientists 

Harmful algal blooms in 2007  



Why òmonitoró? 
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ébecause we need to understand the òrules of marine behaviouró  
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Oceans of change 



Plankton communities are changingéé 

....forming the biggest spatial movement on Earth  

Sub Arctic species  

Warm Temperate  species  

Updated from Beaugrand et al  (2003) Science 296 : 1692 



Phytoplankton chlorophyll in the North Sea  

2005 update of Reid et al  1998 Nature  391: 546  
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Annual Average 



Reid 2008 GLOBEC Newsletter  

Decadal scale changes in the North Atlantic  



Beaugrand et al 2003 Nature  391: 546  

Changes in zooplankton and cod  



Calanus 
concentration  

Other evidence for food effects  

Not only is food reduced but its seasonality is wrong   
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Relative proportion 
of different 
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month 



Episodic change 



A new arrival éé 

Reid et al  2007 Global Change Biology 

& News Feature in Nature   Nov 2007  

Neodenticula seminae  

20 µm 

émakes the first link for 800,000 years 



Forging new links between Pacific and Atlantic ......  

Courtesy Bigelow Lab  

Blurring ocean boundaries  

Is this a trickle before a flood?  

Competition?  

Biological Pump? 

Hypotheses to be tested  

éwith unknown consequences. 

Courtesy NASA  



Can the present be a key to the future? 



 éé.reveal a common tipping point at 10°Cé 

From present to future ..new observations é.  

Beaugrand et al  2009 Ecol Letters  11: 1157 



éthat offers predictive capabilityéé. 

éfor future marine ecosystems. 

Beaugrand et al  2009 Ecol Letters   11: 1157 



A bit of controversy 



Boyce et al 2010  Global phytoplankton decline over the past Century  
Nature  29 July 2010 

άŀ Ǝƭƻōŀƭ ǊŀǘŜ ƻŦ ŘŜŎƭƛƴŜ ƻŦ м҈ ƻŦ ǘƘŜ Ǝƭƻōŀƭ ƳŜŘƛŀƴ ǇŜǊ ȅŜŀǊέ 



McQuatters-Gollop et al Submitted Marine phytoplankton: decline - or not? Nature end Sept 



Saba et al 2010. Challenges of modeling depthȤintegrated marine primary productivity 

over multiple decades: A case study at BATS and HOT.  

GLOBAL BIOGEOCHEMICAL CYCLES, VOL. 24, XXXXXX, doi:10.1029/2009GB003655, 2010 

Bermuda Hawaii 



Ocean acidification 



The effect of atmospheric CO2 on ocean pH (alkalinity ς acidity balance)    





Effects at the organism level 

The calcifying alga Calcidiscus leptoporus 
before and after (inset) exposure to elevated 
CO2 at 700 ppm a projected for 2100 



What does the CPR record tell us?  

Emiliania huxleyi 



Foraminiferans 



And finally - some beauty in  
the diversity of plankton 



























hǳǊ ŦǳǘǳǊŜΥ άDƻƛƴƎ Dƭƻōŀƭέ 

Since 1931 
Since 2001  

2011 
2009 

Since 2001 

an international consortium of surveys. full details are on www.sahfos.ac.uk 


