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Free flying butterflies have to find food, mates, host plants, and avoid being eaten. The ability to 

change their behavior to maximize success in their environment is potentially highly beneficial! 

Many people view insects as simple animals with tiny brains, but lots of evidence suggests 

they are capable of complex behaviors, including flexible learning. Butterfly behavior is highly 

variable, but some species are known to be able to learn about colour, shape, time and space, 

which may have important ecological consequences.

Finding food. Many butterflies can flexibly and rapidly learn to associate 
color cues with food, and can remember multiple associations at a time. This could 

improve their foraging efficiency in the wild by ensuring they visit the most rewarding 

plants. Field studies also suggest some butterflies can learn time-dependent 

associations, modifying their foraging behavior as different flowers open and close. 

While others, such as Heliconius, can learn the location of resources.

Host plant foraging.  Some butterflies are able to learn to use 
novel host plants, and identify and learn information about shape. This  can help 

them adapt to local  abundance of different leaf shapes, and improve the rate at 

which they find host plants. Shape learning by Heliconius butterflies is 

hypothesized to play a role in the diversification of Passiflora leaf shape, as plants 

with rare leaf morphologies might escape the attention of female butterflies.

Mate choice. Although many butterflies have innate preferences for 
particular color cues, some butterflies modify their mating preferences based on 

past experience. For example, female Bicyclus anynana (right) can learn a 

preference for males with more elaborate wing patterns.

Brains and cognition. One region of the insect brain implicated 
in learning is called the mushroom bodies (left). The size of these structures is 

incredibly variable in butterflies, even among closely related species. For example, 

in Heliconius butterflies the mushroom body is 4X larger than the average butterfly, 

and among the largest of any insect. It is thought that this expansion is related to a 

novel diet of pollen, and the ability to learn routes between resources.

Costs of education. Learning about your environment can be 
beneficial, but it also has costs. Learning in butterflies may require increased 

investment in energy expenditure and neural tissue, which can slow development 

and decrease reproductive output. In some species, feeding on nutritious food 

resources such as pollen, feces or mud banks may help offset these costs. 
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Researchers develop experiments to 
understand learning abilities in 
Heliconius butterflies.
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