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Brown trout
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Muscle



Type I Type II a Type II b

Colour Dark red Red White

Used for Aerobic

Endurance

Long-term 

anaerobic

Anaerobic

Sprint

Contraction Slow Fast Very fast

Fatigues Slowly Moderate Quickly

Not all muscle is equal
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Muscle is surprisingly inefficient
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Heat transfer (artery to vein)



D
e

p
th

 (
m

)

Date

Walli et al. (2010) PLoS One

+20 °C



Why stay warm?

• Muscles perform better
• Digestion better
• Visual acuity improved
• Brain functions better
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Questions?

l.hawkes@Exeter.ac.uk @DrLucyHawkes
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…but any highly adapted machine can 
go wrong in an unfamiliar environment
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