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The ocean is warming



Coral bleaching



Relationship between ocean temperature and coral 
disease prevalence

Harvell et al. 2009 Ecology





Cumulative number of weeks with weekly sea surface 
temperature anomalies 1985-2005

Selig et al 2010 GEB  
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Warmest years among locations



Thompson and van Woesik 2009 PRS



Selig et al 2006



The ocean is warming



Donner 2009 PLoS One
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The velocity of climate change

Burrows et al 2011 Science
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The velocity of climate change



"local protection can make reefs resilient to the impacts of global 
change"

“when the ecosystem structure is intact, the corals appear to 
bounce back better from previous warm water events that have 
killed coral."



Papua New Guinea: no-take reserves did not 
prevent coral or fish loss (Jones et al. 2004)

Coral cover

Fish richness

Reserve establishment



Indian Ocean: no-take reserves did not reduce coral 
loss during the 1998 El Niño  (Graham et al. 2008 PLoS One)
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Number of warm
temperature 
anomalies
Selig et al. 2006

Coral cover surveys MPAs

Do reserves increase resilience to climate change?
Selig 2008, Selig et al 2012



Relationship between thermal stress and coral loss  
Selig 2008, Selig et al 2012

Thermal stress (# weekly anomalies)
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Protection did not moderate the effect of temperature 
anomalies on coral loss (Selig 2008, Selig and Bruno in prep.)

Non-reserve Reserve



Ocean acidification



Ocean acidification




