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AT FIRST glance, Homo sapiens
seems an unlikely candidate for world
domination. Our bodies are puny and

defenceless, with none of the obvious trappings
of a top predator. But no matter, the secret of
our success is measured not in brawn but in
brains. That makes it tempting to rate the
creativity and complex learning abilities that
characterise human intelligence as the pinnacle
of evolution. Tempting, but wrong. 

Think about it. If our kind of intelligence 
is such a good thing, why is it unique in nature?
Given around 3.8 billion years of evolution
since life began, you might expect other
organisms to have come up with the same
winning formula. Yet our big brains are the
exception, not the rule. Most animals get by
perfectly well with tiny brains and apparently
limited learning abilities. Perhaps the
combination of a large brain and advanced
intelligence isn’t a universal winning ticket 
in the evolution lottery, but is instead just
another evolutionary adaptation. 

This perspective raises some key questions.
What is intelligence good for and, more
importantly, what is it bad for? Are humans
unique in having taken an evolutionary path
that emphasises intelligent behaviour, or have
other animals taken a similar route? How do
we know which animals are smarter than
others, anyway? One surprising conclusion is
that, often, it pays to have limited intelligence.
Another is that where intelligence has evolved
it may have been driven by struggling losers
rather than successful individuals. 

Advanced learning skills form a fundamental
part of what we term intelligent behaviour.
Superior learning abilities may initially appear
unquestionably useful, but this is far from a
universal truth. Animals that instinctively
know which predators to avoid, which foods 
to eat, or what their mother looks like, are less
vulnerable than those that have to learn 
such skills. Learning takes time, and you risk
making mistakes: if you happen to be looking

at a flower while everybody else is freaking out
over a snake, you could end up with a mistaken
fear of tulips. Still, many animals, from fish to
monkeys, do learn about potential sources of
danger from others. But they usually have 
in-built predispositions that influence the kinds
of things they can learn. Rhesus macaques, 
for example, learn from other macaques to
fear snakes more readily than flowers. 

But other costs of learning are unavoidable.
Brain tissue is among the most energy-hungry
of all body tissues. Around 20 per cent of your
resting metabolism goes to supplying the
energy demands of your brain, compared 
with 3 per cent in a typical smaller-brained
mammal. Then there’s the cost of protecting
this sensitive structure from mechanical and
physiological shocks, which means a thick
skull, specialised temperature regulation, and
adaptations for precisely controlling the
brain’s chemical environment. Larger brains
also take longer to develop, so parents must
invest additional time and energy in gestating
and raising each offspring. All this means

larger-brained animals could be at a substantial
reproductive disadvantage compared with
their smaller-brained counterparts. 

Proving this experimentally is difficult, but
one recent study provides a fascinating insight
into why many species remain less intelligent.
Frederic Mery and Tadeusz Kawecki at the
University of Fribourg in Switzerland were able
to breed a strain of fruit flies that was smarter
than average. To do this, the insects were
allowed to feed on orange and pineapple-
flavoured jellies, one of which contained 
bitter-tasting quinine. Later, the flies could
choose to lay their eggs on either flavour jelly –
both now without the bitter taste – but only
eggs laid on the flavour that was not previously
tainted were allowed to develop into adults. 
With each subsequent generation, the
researchers switched the flavour containing
the bitter taste, to ensure that they were
selecting flies with better memories rather
than a preference for a particular jelly flavour. 

They found that within 20 generations 
their flies had better learning abilities than 

Don’t call me
cleverIf you think it’s smart to be brainy there are two

things you should know: a limited intellect is usually
better, and creativity is often the last resort for losers.
Behavioural biologist Simon M. Reader reveals 
the pros and cons of intelligence

5.5

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0
 0.3 0.6 0.9 1.2 1.5 1.8 

35

30

25

20

15

10

5

0
 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

WHAT ARE BIG BRAINS GOOD FOR?

In both birds and primates the size of the forebrain (relative to body size) correlates with levels of innovative behaviour
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why some male songbirds have such an
extensive vocal repertoire, for instance. 

Geoffrey Miller of the University of New
Mexico in Albuquerque has used a similar
argument to explain human intelligence. 
If generations of our ancestors preferred to
mate with innovative and creative individuals,
this would have shaped the evolution of our
brains in much the same way that the peahen’s
preferences have shaped the peacock’s tail.
There is evidence that sexual selection has
produced larger brains in some bowerbirds 
but its part in the evolution of human brains
remains firmly at the nice-idea stage. 

Nevertheless, all this theorising suggests
that there are a variety of reasons why some
species might find that the benefits of evolving
big, intelligent brains outweigh the costs. 
In our own species this process has led to a
particular kind of learning strategy,

species tend to expose themselves to more
variable environmental situations where
learning is advantageous – eating novel foods,
for example – which in turn creates selection
pressure for even better learning abilities.
However, whales and dolphins present a
problem for this theory. Until two million
years ago cetaceans had the biggest brains of
all mammals – even taking their body size 
into account – yet their brain volumes have
grown little  in the past 15 million years. 

All these theories invoke natural selection,
but it may not be the only force at work. Some
people argue that cognitive abilities have less to
do with increasing survival and more to do with
attracting or choosing mates – sexual selection.
The thinking goes that because brains are
complex, costly structures, potential mates
may view high intelligence as an indicator of 
a high-quality individual. This might explain

control flies on a variety of tasks. But the clever
individuals weren’t some kind of super-fly:
in domains other than learning their more
stupid cousins had the upper hand. For
example, larvae of flies bred for cleverness 
did worse than those of regular flies when
competing for limited food (Proceedings of the
Royal Society of London, vol 270, p 2465). 

Clearly the lab is an artificial environment
for fruit flies, and the costs and benefits of
intelligence will be different in the wild, but
this experiment reveals that while improved
learning capacities may increase an
individual’s survival chances in one arena, 
it can reduce them in others. Natural selection
will ensure that increased intelligence evolves
only in those species where the total benefits
outweigh the costs. 

Ever since Darwin, biologists have been
interested in what kinds of species demonstrate
intelligent behaviour, and why. The consensus
is that environmental variability is the key.
Mathematical models such as those developed
by Peter Richerson from the University of
California, Davis, and Robert Boyd from the
University of California, Los Angeles, reveal
that when the environment is changing slowly,
an organism’s best option is genetically
encoded stock responses. However, as the
environment changes more rapidly, learning
becomes a better strategy for survival. At
intermediate rates of change, the ideal tactic is
learning from others – social learning. At more
rapid rates, individual learning works best. 

Different theories and different researchers
emphasise different aspects of environmental
variability to explain the evolution of
intelligence. Social-intelligence hypotheses
focus on the benefits of braininess in dealing
with a rapidly changing social world. 
They argue that intelligence helps individuals
cope with the demands of social living,
allowing them to gain information from others
to behave unpredictably – which may be key 
in outwitting rivals. Thus clever individuals
may not only cope better with variability, 
but may actively create variability in their own
behaviour. And research shows that mammals
living in larger social groups – who must
presumably keep track of more individuals 
and relationships – do have larger brains than
less social species, relative to their body size. 

Other biologists focus more on the
demands of tracking changes in the physical
environment, such as the distribution of food,
or the need to learn how to access hard-to-eat
foods. Supporters of “ecological intelligence”
theories point out that species eating foods
that are patchily distributed in space and
time – such as fruit – have bigger brains than
those that eat more dependable, widespread
foods such as leaves. 

Then there are researchers who suggest 
that intelligence evolves as a result of positive
feedback. They propose that more intelligent
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