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Prometheus unbridled:
the implications of climate change for marine 

biodiversity

“Then were they able to make houses 

that the storms could not overthrow, 

and they were able to warm themselves 

at hearth fires… They built cities; they 

became beings who no longer had heads 

and backs bent but were able to raise 

their faces even to the gods.“

"The Golden Fleece and the Heroes who Lived 

Before Achilles" by Padraic Colum

"Then men were able to 

hammer iron into tools, and cut 

down forests with axes, and 

sow grain where the forests 

had been”.
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Five-year average global temperature anomalies from 1880-2010

http://svs.gsfc.nasa.gov

CO2 & the Oceans

Photo: British Antarctic Survey
www.whoi.edu

Doney 2010
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Approx. 84% of the heating of 

the planet over the last 40 years 

has gone into warming the 

oceans

Ocean warming Evidence of a changing ocean

Doney et al 2012
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What does this 

mean for Marine 

Biodiversity?

Photo credits: acreativeuniverse.com; tumblr.com; unidiver.blogspot.com

“It is not the strongest of species that survives, 

nor the most intelligent, but the one most 

adaptable to change”

Threats from a changing climate
� Habitat loss

� Resource & Community shifts

� Temperature thresholds

� Loss in resilience
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Ocean acidification

Photo credits: Nick Hobgood; David Littschwager

Riebesell et al. Nature 2000

Thermal Tolerance

Species on the move: range shifts

www.epa.gov

Phenological change
“seasons are sooner recognised by plants than by men.” 

Chinese proverb

Gimenez 2011

Strenseth et al 2005

Phenological Mismatch

New communities: “Exotic” 

species, competition & disease

Clark et al. 2000

Synergism & dominos
Photo: national geographic

Fraser et al. 2012
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Fraser et al. 2012
Chapman et al. 2010

Reduced Ecosystem Complexity
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Managing risk

� As climate pressures mount we 
need to maintain ecological 
resilience

� Flexible in our management 
strategies

� Ultimately our priority still has 
to be reducing GHGs


