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Some Terminology... all animals regulate temperature; 
it’s just a matter of HOW

Ectotherms = animals whose temperature is regulated by external temperature
Endotherms = Animals whose temperature is not regulated by external temperature

Poikilotherms = Animals whose temperatures fluctuate
Homeotherms = Animals whose temperatures are constant

SPECTRUM

EITHER/OR=
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Regulating your temperature - not just mammals
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Endothe rms mus t maintain metabolically generated h e a t
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Regulating your temperature - not just animals

Eastern skunk cabbage

Dead horse arum lily
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Not just Temperature control; these ‘lifestyles’ describe the whole of 
metabolic processes.

What is metabolism?
The sum of all the chemical reactions in the cells of an organism
Temperature is a very important component of cellular activity

(chemical reactions are most ‘effective’ at specific temperatures)

Endothermy vs. Ectothermy: both have different metabolic consequences...

For a given activity, the Energy that is required for an ectotherm and an 
endotherm is the same, but:

1) an ectotherm produces less energy before it hit’s the ‘wall’ (where 
anaerobic respiration begins ~ lactic acid buildup)
2) an endotherm can produce energy for a longer period of time before 
it hit’s the ‘wall’. (It can produce the same amount of energy LONGER)
This is partly because an endotherm’s resting metabolic rate is HIGHER 
than an ectotherms



It’s good to be an ectotherm because:
1) Energetically cheaper

Lower resting metabolic rate
2) Potentially higher quick bursts of energy

It’s good to be an endotherm because
1) You can expend more energy for a longer 
period of time

Costs:
Cannot expend a lot of 
energy for a long period of 
time

Costs:
Energetically EXPENSIVE

Consequences:
For a given ‘energy landscape’
You can support more ectotherms
b/c they are more economical

Conclusion:
Endothermy is not superior.
It is just another lifestyle

Deciding Factor:
What is the best strategy for survival in a given 

ecological scenario? Varies from scenario to scenario
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Environmental cons t ra in ts h a v e resulted i n e v o l u t i o n

o f biochemical pathways
t h a t improve efficiency

of
photosynthesis.
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Cz-photosynthetic pathway - Evolved i n high COz env i ronments

Cy-photosynthetic pathway

4 plants evolved independently
i n 1 8 families

2 create a miniature atmosphere
High@Oz] w i t h i n

specialized ce l l s → T photosynthetic efficiency
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