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he test seems simple: recall 
numbers in the right order 
after they appear randomly 

on a computer screen. Each one 
flashes up for just 60 milliseconds 
– faster than the blink of an eye. 
The test is taking place at Kyoto 
University in Japan, where I’m up 
against 11-year-old Ayumu. I score 
zero out of 10, he gets top marks. 
Ayumu is a chimpanzee.

Being beaten in a memory match 
is just one of many examples 
demonstrating how humans 
aren’t always the smartest 
species. Assessing intelligence is 
tricky though, particularly since 
science has traditionally tried 
to measure animal intelligence 
using tests designed for people. 
Even in humans, intelligence 
isn’t easy to define. It’s a relative 
term that describes the ability to 
reason and plan, solve problems, 
think abstractly and comprehend 
complex ideas.

Intelligence also encompasses 
the ability to learn from 
experience, reflecting a deeper 
capability for comprehending 
one’s surroundings. According 

to Tetsuro Matsuzawa, professor 
of language and intelligence 
at Kyoto University, Ayumu’s 
amazing number skills may have 
an evolutionary explanation: 
chimps commit their environment 
to memory faster than humans 
because they need to assess a 
situation quickly to survive. When 
our ancestors acquired language 
skills, this ability made way for 
the more cognitively demanding 
task of representing memory 
linguistically – how we retell our 
experiences to others.

It’s clear that intelligence has 
many facets beyond measures 
of things such as memory and 
IQ scores. Animals, including 
humans, can have different 
types of intelligence. Not only 
does this force us to reconsider 
our definition of intelligence, it 
also suggests that animals are as 
smart as they need to be for their 
environment. Across the planet, 
animals are proving capable of 
the intellectual achievements we 
once thought unique to humans, 
including a few feats that show that 
they’re very clever creatures. 3

Are humans really the smartest species? 
For a new BBC series, biologist and TV 
presenter liz Bonnin meets the clever 
creatures that could rival us

SUPER SMART

ANIMALS



Humpbacks form 
groups to catch fish 
in a bubble net
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Using tools was once considered a 
key capability that set humans apart 
from other animals in the intelligence 
stakes. But from otters cracking 
shellfish open with stones to crows 
fashioning hooks to dig out worms, we 
now know that tool use is widespread 
in the animal kingdom.

In the Chatham Straits of Alaska, 
one group of smart humpback whales 
has taken tool use to another level, 
catching fish in a way that happens 
nowhere else on Earth.

Hunting begins when one whale 
breaches (leaps out of the water). 
Humpbacks usually travel alone, 

Biologists at the University of Nevada 
have shown that animals can become 
more intelligent as they adapt to 
challenging environments. 

Black-capped chickadees from the 
harsh climes of Alaska were pitted 
against those from Kansas in a test 
to retrieve a worm from beneath a 
removable glass disc. The Alaskan 
birds learnt how to lift the glass very 
quickly, but the Kansas chickadees 
never solved the problem.

Both groups of chickadees were 
raised from 10 days old and away from 

their families, which strongly suggests 
that birds’ cognitive ability to adapt 
is down to their genetic makeup. 
Compared with their southern 
counterparts, Alaskan chickadees 
also have a larger hippocampus, the 
region in the brain responsible for 
memory. This implies that the genes 
of Alaskan chickadees may have 
evolved to allow the birds to become 
better at remembering where they 
cache resources, a vital skill when 
food is scarce during the harsh North 
American winters.

In an inhospitable landscape such as 
the Kalahari Desert, remembering the 
location of food and water is essential, 
especially when you need 200 litres 
of water and 150kg of food per day 
to survive. They say elephants never 
forget, and Dr Mike Chase of Elephants 
Without Borders has amassed 
compelling evidence that these 
animals have an exceptional memory 
for places they may have visited only 
once in their lifetimes.

From the day an African elephant 
is born, it begins to store locations of 
water and food in its memory bank,  
following the matriarch leading her 
herd across huge expanses of desert. 

Mike has attached radio collars 
to several matriarchs, allowing him 
to plot the movements of each one’s 
herd. His data not only reveals that 
elephants are able to recall places 
from decades ago, but they also know 
exactly when the conditions are right 
to revisit these locations – even if 
they’re huge distances away.

Even more astounding is the fact 
that elephants seem to be passing on 
this information from herd to herd, 
which implies that they must have 

some means of describing specific 
places and times of year to each other.  
For example, thousands of elephants 
from locations hundreds of miles 
apart have recently been observed 
congregating at the Savuti Channel 
of the Okovango Delta in Botswana, 
which had been dry for 30 years.

To communicate, elephants use 
infrasound – a 20Hz frequency at 
the lower limit of human hearing. 
Infrasound can travel as far as 10km, 
but science still can’t explain how 
these memory masters, separated by 
thousands of kilometres, know how to 
return to one place at the same time.

but this breaching causes nearby 
humpbacks to form a group. Social 
groups made up of as many as 15 
whales then swim together until, 
one by one, they disappear in a 
synchronised deep dive. While one 
humpback uses its blow hole to 
produce a wall of bubbles in a wide 
arc, another whale dives to the sea 
floor and makes long, high-pitched 
feeding calls designed to scare herring 
to the surface.

As the fish rise and the rest of the 
whales follow the caller, the bubble 
blower swims closer and closer to the 
shoal. This creates a very effective 

feeding tool – a dense bubble net – 
within which the fish are trapped.

Dr Fred Sharpe of the Alaska 
Whale Foundation has been studying 
humpbacks for almost 30 years. 
He uses hydrophones (underwater 
microphones) to better understand 
the nature and function of the feeding 
call – just one in a complex repertoire 
of whale calls.

From the still and silent surface, 
Fred listens in on whale conversations, 
which give him an indication as to 
when the whales might reappear. 
Their calls become more insistent and 
prolonged, turning into a continuous 
high-pitched tone. Seconds later the 
whales emerge looking like giant 
mussel shells, mouths open to expose 
their baleen filter as they scoop up the 
herring jumping at the surface. 

Working with the National 
Geographic Society, Fred has 
also attached ‘crittercams’ to the 
whales, recording video, sound 
and environmental data in order to 
observe bubble netting in action from 
beneath the surface. The stunning 
footage captured of whales chasing 
herring to the surface, surrounded by 
the thick wall of bubbles, has helped 
Fred further understand this complex 
hunting behaviour.

Each whale must do its job with 
absolute precision, keeping track of 
what others are doing. Tighten the 
bubble net too soon and not enough 
fish will be trapped; call at the wrong 
time and the shoal will escape the net. 
Successful bubble-netting requires 
perfect coordination and a large 
amount of brain power, making this 
group of humpbacks one of the most 
impressive tool users on the planet.

TOOL USE

MEMORY

ADAPTABILITY

A coordinated strategy helps whales catch fish using air and sound

Bird brains can adapt to challenging environments

Elephants never forget places they’ve already visited

SURVIVAL SKILLS
From predators outwitting their prey to remembering the best 
watering holes, intelligence can help animals find food and other 
resources so they can survive and thrive in their environments

Exactly how African 
elephant herds share 
valuable information 
remains a mystery

Liz meets a chickadee 
who proved smarter 
than his cousins
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Super Smart Animals, presented by Liz 
Bonnin, is on 8 and 9 February on BBC 
One. Liz also appears in the new series 
of BBC One’s Bang Goes The Theory on 
Monday from 12 March.

Panbanisha can 
understand human 
words, but we don’t 
speak bonobo yet

Panbanisha is a 16-year-old female 
bonobo, one of eight at the Great Ape 
Trust in Iowa. She communicates with 
symbols that represent English words, 
and having a two-way conversation 
with her involves showing symbols 
on boards, although she also 
understands spoken words. When I 
visited Panbanisha for Super Smart 
Animals, we discussed the surprise 
I bought her and whether we should 
paint together. She then points to the 
symbol for ‘collar’, to me, and the 
symbols for ‘open’, ‘room’ and ‘car’. Dr 
Sue Savage-rumbaugh, a pioneer in 
bonobo language research, explains 
that Panbanisha understands the 
context of the situation: because I’m a 
visitor, she must put her collar on to go 
out for a drive, which we do.

Teaching apes to communicate 
through human language has revealed 
interesting information, but we could 
discover much more about the inner 
workings of animal minds if we could 
understand how they communicate in 
their own languages. 

The animal kingdom uses vocal and 
silent communications, but very few 
people have succeeded in uncovering 
their meanings. Monty roberts is 
one of them. He started studying the 
language of wild mustangs in the 
Nevada desert more than 50 years ago, 
and has discovered that mustangs 
have a complex body language full of 
subtle yet meaningful nuances.

Monty calls this language ‘Equus’ 
after the scientific name for horse 
species. Equus is made up of at least 
170 gestures involving the entire body, 
such as lowering the neck and pinning 
the ears back in order to ‘snake’ an 
ostracised individual out of the herd. 

Another gesture involves subtly 
twitching muscles and strategically 
positioning the eyes, ears and body, 
or licking and chewing, which bring 
the horse’s adrenaline levels down 
and signals relaxation. All of these 
gestures are intricate cues that 
communicate the horse’s state of mind 
and intentions.

Monty has used heart-rate monitors 
to demonstrate that these animals 
also have an incredible innate ability 
to synchronise their physical and 
emotional states with those of other 
animals. This would be an advantage 
when a predator is prowling nearby, 

for example, putting the horses into a 
heightened state of awareness where 
they would all be ready to run.

Understanding mustang silent 
language has allowed Monty to ‘break’ 
horses in a non-physical way, training 
by communicating with them in their 
own language. Using a set of gestures 
to gain a horse’s trust, Monty is able 
to get a horse to choose to come to 
him. Scientists are now trying to 
learn the natural language of many 
other animals to gain insight into how 
they think, something that we could 
never achieve by imposing our human 
language on them.

COMMUNICATION
Animals express themselves through body language but can learn to use symbols

SOCIAL SKILLS
Interacting with other individuals makes life richer and more 
rewarding. It requires the intellectual capacity to communicate  
and understand the intentions and emotions of other animals

Liz experiences 
an emotional 

connection with a 
grey whale calf

Young meerkats are taught 
how to handle a scorpion
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FinD OUt mORe
Are you smarter than a chimp? Try to beat Ayumu in a 
memory test
http://games.lumosity.com/chimp.html

Elephants Without Borders
www.elephantswithoutborders.org

Grey whales on BBC Nature
http://bbc.in/GreyWhale

While we were filming grey whales 
in Mexico’s San Ignacio lagoon for 
Super Smart Animals, 12m-long adults 
would approach our boat, supporting 
their calves from underneath so they 
were close enough for me to touch 
them. For over an hour, one male calf 
played, pushing our boat around and 
repeatedly returning to me to get his 
belly scratched, and rolling on his side 
to stare at me for long periods of time.

An experience like this is powerful, 
convincing you that it is more than a 
chance encounter. The experience was 
made even more poignant by the fact 
that, not so long ago, that very same 
lagoon was a whaling blood bath, 
with grey whales charging at boats to 
protect their young.

Although we can’t tell whether 
whales feel emotions in the same 
way people do, their brains contain 
‘spindle cells’, neurones that are 

Passing on knowledge was once thought to be a uniquely 
human faculty, but several species are proving otherwise. 
Meerkats, for example, actively teach their young how to 
manipulate dangerous prey. To study how adults show 
their offspring how to handle their food, researchers at the 
Kalahari Meerkat Project in South Africa play the recorded 
begging calls of meerkats from different age groups. 
When the calls of three to four-week-old pups are played, 
adults offer harmless invertebrates or scorpions they’ve 
previously disabled by biting-off the sting. When the 
scientists replay the calls of 10 to 11-week-olds, however, 
adults bring more live prey, larger sting-free scorpions or 
intact live scorpions that they help the pups disarm. Along 
with bees, ants, babblers (a family of birds) and some 
carnivores, meerkats are thought to be one of only a few 
species that help make learning easier.

responsible for emotions, empathy and 
self-awareness in humans and apes. 

Emotional intelligence is perhaps 
the most contentious of all animal 
faculties. Some scientists label 
all anecdotal accounts of animal 
emotions as anthropomorphism, but 
as evidence of sentience in animals 
accumulates, others argue that 
science has a duty to investigate the 
propensity for emotions in animals. 

research led by Professor John 
Marzluff of Washington University 
in Seattle, for instance, has revealed 
that crows can discriminate between 
human faces, and that these memories 
are strengthened by emotion. Brain 
scans of birds shown the masks John 
wears while catching the crows show 
that the amygdala – the fear centre 
of the brain – becomes activated, 
establishing that crows feel the 
emotion of fear.

EMOTIONS

TEAChINg

Do whales and birds have feelings?

Meerkats teach their offspring  
useful life skills 


