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2014 Severe Bleaching 

Start of 3rd Global Event? 
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2015: American Samoa Bleaching 

 American Samoa Bleaching Feb. 2015 
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Global CO2 at 400 ppm 

For the first year 

ever, 2014 

started with CO2 

above 400 ppm 



CO2 

www.niwascience 

Surface Ocean Uptake of CO2 

≈ 1/3 of anthropogenic CO2 

 taken up by the ocean each year 



The Oceans and CO2:  

Ocean Acidification 
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Thermal Stress Causes Mass Coral Bleaching 



Thermal Stress Causes Mass Coral Bleaching 



Thermal Stress Causes Mass Coral Bleaching 

and Mortality 



Thermal Stress Causes Mass Coral Bleaching 

and Mortality 

 

Ocean Acidification Eliminates Reef Structure 



After Feely et al (in press) with Modeled Saturation Levels from Orr et al (2005) 

Future Changes in Reef Calcification 

Coral Reef 

Calcification  

• 1765 Adequate 

• 2005 

• 2100 

IPCC IS92a ‘business-as-usual’ 



After Feely et al (in press) with Modeled Saturation Levels from Orr et al (2005) 

Coral Reef 

Calcification 

• 1765 Adequate 

• 2005 Marginal 

• 2100 

IPCC IS92a ‘business-as-usual’ 

Future Changes in Reef Calcification 



After Feely et al (in press) with Modeled Saturation Levels from Orr et al (2005) 

Coral Reef 

Calcification 

• 1765 Adequate 

• 2005 Marginal 

• 2100 Low 

IPCC IS92a ‘business-as-usual’ 

Calcification rates in the tropics 

may decrease by 30% over the 

next century 

Future Changes in Reef Calcification 
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An Ocean Acidification Strategy 

for the US CRTF - DRAFT 

• Advance robust outreach on OA 

• Enhance partnerships 

• Support the reduction of CO2 

• Reduce additional coastal acidification 

• Make coral reef ecosystems as resilient as 
possible in the face of OA 

• Identify adaptation options for coral reef 

managers 


