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We had it all wrong!!!
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Why are some species smarter than others?



hǊƎŀƴƛǎƳǎ ǘŜƴŘ ǘƻ ŀŘŀǇǘ ǘƻ ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ǘƘŜȅ ŜȄǇŜǊƛŜƴŎŜΧ

άbŀǘǳǊŀƭ ǎŜƭŜŎǘƛƻƴέ



Χ ōǳǘ ƛƴǘŜƭƭƛƎŜƴǘ άƘŀŎƪǎέ ƭƻǿŜǊ ǘƘŜ Ŏƻǎǘǎ ƻŦ ƳŀƭŀŘŀǇǘŀǘƛƻƴ



Cognitive buffer hypothesis (Allman 1993)

Bigger brains likely evolved in response to 
variable environments 



Can INTER-specific differences in brain size tell us something 
about differential abilities to adapt, learn and solve problems?



Not always!!
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.ƛǊŘǎ ŀǊŜ ŀ ƭǳŎƪȅ ŜȄŎŜǇǘƛƻƴΧ

Different bits evolved at a 
ǎƛƳƛƭŀǊ ǊŀǘŜΧ

Modified from: Sayol et al. (2016) Brain Behav Evol 



Brain size is indicative of the size of 
areas that control what we think of as 
άƛƴǘŜƭƭƛƎŜƴŎŜέ

Modified from: Sayol et al. (2016) Brain Behav Evol 
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Modified from: Audet et al (2023) Science

.ƛǊŘǎ ŀǊŜ ŀ ƭǳŎƪȅ ŜȄŎŜǇǘƛƻƴΧ



Χ ŀƴŘ ƛǎ ŀ ƎƻƻŘ ǇǊŜŘƛŎǘƻǊ ƻŦ 
behavioral flexibility

Modified from: Lefebvre et al. (1997) Anim.Behav.

.ƛǊŘǎ ŀǊŜ ŀ ƭǳŎƪȅ ŜȄŎŜǇǘƛƻƴΧ
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Do birds with bigger brains live in 
variable environments?
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A better test of the cognitive buffer hypothesis
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Fristoe, Iwaniuk & Botero (2017) Nature Ecol. & Evol.

Breeding Bird Survey Remote sensing data



Stable

Fristoe, Iwaniuk & Botero (2017) Nature Ecol. & 
Evol.
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Variable 
environments 

Big brains







(1) Big brains help deal with environmental variability 

(2) BUT environmental variability was not the main reason why big 
ōǊŀƛƴǎ ŜǾƻƭǾŜŘ ƛƴ ōƛǊŘǎΧ



Are big brains required to deal 
with variability?

Do they lead to wider 
ecological niches?

Do they facilitate taking 
over the world?
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Are big brains required to deal with variability?









ωBig bodies

ωLots of babies

ωPlant diets

ωFlexible behavior

ωAdvance planning

ωSocial structures



BIG brains are expensive!!

2% body weight

20% Energy budget



BRAIN

BRAWN



Do they lead to wider 
ecological niches?

Do they facilitate taking 
over the world?

Are big brains required to deal 
with variability?No



Do bigger brains lead to wider climate niches?
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Water availability

Temperature harshness



Temporally 
variable habitats

Different habitats

Do bigger brains lead to wider climate niches?



Do they lead to wider 
ecological niches?

Do they facilitate taking 
over the world?

Are big brains required to deal 
with variability?No

Not necessarily 



Do bigger brains facilitate taking over the world?
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