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Why birds?
Birds have likely fascinated us since we became a species. We desire their ability to fly  
and latterly have been able to use our intelligence to match and even surpass the life of  
birds among the clouds. However, we have never envied their intelligence! 

Birds’ cognitive abilities have a terrible reputation; we even 
use “birdbrain” as a term for stupidity. But are we being fair 
when we characterize them as dumb? They are certainly 
very adaptable animals, found across the world in extremes 
of temperature, climatic variability, and habitat, including 
the coldest parts of the Antarctic and the hottest deserts. 
They are also a diverse taxon with more than 10,000 
known species. Some are very successful with millions of 
individuals, colonizing large tracts of the planet and often 
sharing our own habitats.

What of their intelligence? Can we say that the lowliest 
chicken is clever? Well, it depends on what we mean 
by intelligence, a subject we’ll address in the 
next section. If we apply a common use of 
the term, we automatically differentiate 
birds into either dullards or geniuses 
based on their role in our cultural 
history. But is this fair? 

Although pigeons do not, at 
first, appear to be avian Einsteins, 
some of their abilities are keenly 
attuned to the challenges they face, 
especially the business of finding 
food. A species that specializes in 
finding and eating grain, pigeons have to 
locate very small food items hidden within 
a substrate that looks very similar to the food. 
Watch closely the next time you observe pigeons eating 
in the park. Foraging requires the pigeon not only to have 
an image of the target food but to be able to discriminate 
this image from other slightly dissimilar images, such as 
the texture of the floor. Pigeons have shown that they 
can tell apart all sorts of visual stimuli, an ability likely to 
be related to their food-finding skills. But does this make 
them clever? The ability to learn quickly, and especially to 
be flexible in learning, is linked to intelligence. However, 
despite pigeons’ considerable discrimination skills, learning 
something quickly—in, say, one or two trials—is not one of 
them. Pigeons tend to require hundreds of trials to learn 

Above Crows and ravens are frequently associated with death, disease, 
and horror in literature and movies. The classic example is Hitchcock’s 
movie The Birds, where hordes of demonic birds terrorize a quiet Northern 
Californian seaside community.

something new, so pigeons are not perhaps the best place 
to look for avian intelligence. Not that a lot of work has 
been done in this field as, surprisingly, out of 10,000 species 
of birds very few have been tested for their intelligence. 
However, two main focus groups are the corvids (the crow 
family) and the parrots. 

Corvids have long been considered clever birds. 
They are the stars of many myths and legends from the 
raven creator myths of Native Americans to the Viking 
god Odin’s two ravens, Hugin and Munin (Thought and 
Memory), sitting one on each shoulder bringing him news 

each day from across the world. Legend has it that 
if the resident ravens ever leave the Tower 

of London, Britain will fall (though recent 
research has revealed that ravens were 

probably introduced no earlier than 
the Victorian era). There is scarcely 
a Hollywood horror, fantasy, or 
suspense movie that does not 
incorporate crows as symbols of 
death, disease, witchcraft, or woe, 
with Hitchcock’s The Birds being the 

classic example. 
On the other hand, similar myths do 

not exist for parrots, whose reputation 
has arisen from their capacity for imitating 

human speech. Parrots were originally collected 
by the European aristocracy for their beautiful plumage, 
but they rapidly gained prominence once it was discovered 
that they could be trained to talk. 

Birds in general are interesting from a scientific 
standpoint, as their brains that have taken a different 
evolutionary path to that of mammals while at the same 
time, in many cases, arriving at what seem to be similar 
solutions to the same problems. 
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“The poor development 
in birds of any brain structure 

corresponding to the cerebral cortex 
of mammals led to the assumption 

among neurologists not only that birds 
are primarily creatures of instinct, but 
also that they are very litt le endowed 
with the ability to learn. There is no 

doubt that this preconceived notion, 
based on a misconceived view of 
brain mechanisms, hindered the 

development of experimental 
studies of bird learning.”

William Thorpe (1963) 
Learning & Instinct in Animals (2nd edition)

Above The Norse god, Odin, had two pet ravens, Hugin (Thought) and Munin (Memory), 
which he sent out every morning to bring back news from across the world.

R-GREY_Birdbrain_008-015_US_CMYK.indd   11 22/02/2016   12:31

© Copyright, Princeton University Press. No part of this book may be 
distributed, posted, or reproduced in any form by digital or mechanical 
means without prior written permission of the publisher. 

For general queries, contact webmaster@press.princeton.edu



12

In
tr

od
uc

tio
n

WHAT IS INTELLIGENCE?
What do we mean when we say that an animal is intelligent? Scientists mean something 
specific by intelligence, especially in creatures without language: the ability to flexibly solve 
novel problems using cognition rather than mere learning and instinct.

Left Merlina is one of the ravens at the Tower of London. She has formed 
a strong bond with Chris Skaife, the Raven master, but also likes carrying 
around sticks and even plays dead to the delight of the crowds who come 
to see her antics.

Intelligence in action is the application of cognition 
outside of the context in which it evolved. An animal 
may have evolved a specific skill that enables it to deal 
with a particular ecological problem, such as predicting 
the behavior of group members or distinguishing large 
from small quantities, but it cannot use these same 
skills to address different problems for which the skills 
did not evolve. However, the flexibility to be able to 
transfer those skills is probably what distinguishes 
intelligent from cognitive species. 

Cognition refers to the processing, storage, and 
retention of information across different contexts. In 
the wild, birds use cognition to process information, 
enabling them to survive but not necessarily to solve 
problems. A pigeon that distinguishes foods from 
non-foods does not need to stretch its mental muscles 
as much as a crow that creates and modifies a tool to 
reach a grub hidden inside a tree trunk, fashioning the 
tool to the correct length in order to reach the treat. 

Both are challenges related to procuring food, but one 
requires a wider range of skills than the other. 

One important consideration is that intelligence is 
not a mechanism. A specific behavior can be perceived 
as intelligent based on its outcome—such as the solving 
of a problem—but that does not mean that this solution 
is achieved using similar processes to those used by a 
human. The animal may employ sophisticated cognitive 
processes—perhaps using imagination (thinking about 
objects, events, and actions not currently available 
to perception), or forward planning (prospection), or 
requiring an understanding of how events (actions) 
are related to their consequences (causal reasoning)—
and these cognitive acts may be variously deployed 
in different contexts. But they may also be the result 
of trial-and-error learning (learning the best course 
of action after repeated experiences of the same 
event) or simpler cognitive processes for which that 
particular species has evolved a solution. The specific 
mechanisms underlying animal behavior are frequently 
the object of controversy and debate, especially in 
creatures more distantly related to us. This book 
attempts to present different perspectives on what 
may underlie seemingly intelligent bird behavior: 
from instinct, learning, and cognition to imagination, 
forethought, and insight.

Right This murmuration of starlings seems to be behaving entirely  
reflexively. A predator appears and the individuals on the edge of the  
flock try to escape, with the birds in the center following them blindly.  
In this case, it is probably the better strategy for survival to switch from 
thinking to gut instinct.
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The evolution of 
avian intelligence
Not all birds were created equal. The term “birdbrain” 
remains apt for many species. Consider the case of the 
dodo, the archetypal dim-witt ed bird. 

The species lived in splendid isolation on the island of Mauritius in
 the Indian Ocean until contact with European sailors in the seventeenth 
century led to its extinction in just a few decades. Although the relatives 
of dodos (pigeons and doves) are not thought of as the smartest of birds, 
can we put the dodo’s demise down to its own stupidity? Certainly, 
having no natural predators and not having had much contact with humans 
before the seventeenth century, they had litt le or no reason to fear us. 
If dodos had had the capacity for rapid learning, perhaps they might 
have adapted quickly and learned to escape their human hunters, 
but they were up against the most effi  cient and eff ective killer the 

Evolutionary Tree

This evolutionary tree visualizes the evolution of mammals, reptiles, and 
birds from a common ancestor—a stem amniote. Despite their reputation 
for stupidity, birds are not an ancient group. Indeed, compared to mammals 
they are modern, being the most recently evolved. Birds are so closely 
related to dinosaurs that they are classified as avian dinosaurs.

STEM AMNIOTE
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planet has ever seen. Given the dodo’s clumsy body 
design—large and flightless—and that it had nowhere 
to run, it’s clear that dodos were in the wrong place at 
the wrong time, though being stupid didn’t help!

More than 50 percent of birds are members of the 
songbird family or passerines. In fact, most of the birds 
we encounter every day in our gardens and parks 
are passerines, including sparrows, thrushes, finches, 
titmice, robins, blackbirds, and crows. Although not 
all members of this family are melodious singers, as 
anyone who has experienced the loud cawing of a 
crow will testify, all learn vocalizations specific to their 
species and, indeed, have evolved a special brain 
circuit to do so. This ability, rare in the animal kingdom, 
shares properties with human language which will be 
examined in Chapter 3. 

Although birds have been studied with respect 
to the structure and function of their brains, their 
learning, and cognition for over a century, very little  
is known about the cognitive abilities of more than 
a tiny proportion of species. Most species are not 
kept in laboratories and thus are unavailable for 
experimental study, so our best ideas about their 
intelligence are only guesses based on their relative 

brain size (in comparison to their body size; see 
Chapter 1), their diet, social system, habitat, and life 
history (how long the species lives and how long 
the young take to develop to independence). These 
clues help build a picture of what these species 
may need their brains for—finding food, relating to 
others, building a home—but without being able to 
run experiments the picture can only be a sketch. 
Nonetheless, this technique is still useful for making 
predictions as to how intelligence may have evolved, 
specifically in those species we would expect to be 
the intellectual heavyweights. Three groups of birds—
woodpeckers, hornbills, and falcons—possess some 
or all of the traits displayed by species known to be 
smart (The Clever Club; Chapter 1) but have yet to 
be tested. All three groups are outside the passerines 
but are closely related, so any cognitive skills they may 
have are likely to have evolved independently (that is, 
not from a common ancestor). 

Above left and above Despite there being almost 10,000 species of birds,  
only a few have yet to be studied for their cognitive abilities. Some,  
based on their lifestyles and relative brain size, such as this woodpecker 
(left), hornbill, and falcon (right), are likely to also demonstrate smart 
behavior in intelligence tests.
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