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What is ocean acidification? 

Sarah R. Cooley  (scooley@whoi.edu) 
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Fate of Anthropogenic CO2 Emissions (2011) 

0.9±0.5 Pg C y-1 

+ 
9.5±0.5 Pg C y-1 

Atmosphere 

50% 

5.2±0.2 Pg C y-1 

Land 

26% 

2.7±1.0 Pg C y-1 

Oceans 

24% 

2.5±0.5 Pg C y-1 

Global Carbon Project 2010; Updated from Le Quéré et al. 2009, Nature Geoscience; Canadell et al. 2007, PNAS 
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Ocean acidification: the chemistry 
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Ocean acidity could increase   
100-150% by the year 2100. 

 
The rate of acidification is 10-100 
times faster than any time in the 

last 50 MILLION years. 



Ocean Acidification v2.0 
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Sensitivity to Ocean Acidification Across Phyla 

High Confidence Lower Confidence 



The Combined Effects of T and CO2 Make Marine 
Ecosystems More Vulnerable in the Future 

OA alone OA plus Temp 



Ricke  & Caldeira 2013 



Evidence since IPCC AR5 

Gattuso et al. Science 2015 



OA will affect marine food webs 

OA impacts on just one or a few species can have big 
effects on the food web and ecosystem services 
 



Oyster larvae 
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Actions? 

•Observe the change (eg. track aragonite 

saturation state; coral cover) 

•Understand which species and habitats 

are vulnerable (research) 

•Protect those species/habitats so they will 

be more resilient (create protected areas) 

•Reduce nutrient inputs into coastal waters 

(fertilizers, sewage)  
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Ocean Acidification Observing  

Buoys 

Ships  

New technologies 

Satellites 

 

http://www.youtube.com/watch?v=ew8TvXfei0Q&list=PLCC2A9D7479CAE095
http://www.youtube.com/watch?v=mLAwcXt8_3I

