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The genius of the octopus comes from a brain and nervous system 
evolved to coordinate eight arms. By Temma Ehrenfeld

M U L T I T A S K E R

Aliens of
The Deep

I
f you’ve seen an octopus horror 
film, you know this creature 
has many arms—eight, to be 
exact. But have you heard 
about its dazzling skin? In 

seconds, thousands of tiny hued 
pockets open and close, allowing 
the octopus to change color for 
camouflage and communication. 
Skin texture changes too, making 
an octopus completely invisible 

from just a few 
feet away. One 
species, the mimic 
octopus, can 
impersonate more 
than 15 animals, 
including flounder 
and sea snakes. 
And if necessary, 
an octopus can 
shrink and squeeze 
through a hole not 
much bigger than 
its eye. 

The evolution 
of humans 
and octopuses 
separated early 
on. Even so, these 
shimmering 

shape-shifters share some startling 
similarities with us. We are both 
soft-skinned predators with 
unique skills for competing in 
a dangerous world. Octopuses 
build dens. They use tools and 
spatial navigation. Some species 
of octopus play. And at least one 
can distinguish between individual 
humans. In recent years, scientists 
have even discovered octopus 
genes for sociability. 

MULTITASKING HEROES
The fixed, catlike gaze of the 
octopus has spoken to fishermen 
through centuries. Yet the classic 
question about consciousness 
—what does it feel like to be 
an octopus?—is unanswerable. 
As philosopher and diver Peter 
Godfrey-Smith puts it in Other 
Minds: The Octopus, The 
Sea and The Deep Origins of 
Consciousness, if we can make 
contact “it is not because of a 
shared history…but because 
evolution built minds twice over.” 

Millions of years ago, the snail-

like ancestor of the octopus lost its 
shell. That made it more versatile, 
but soft and vulnerable. To flee 
predators, it became a master of 
camouflage and escape, over time 
acquiring considerable intelligence. 
A human has about 100 billion 
neurons. An octopus has half a 
billion, a tiny percentage of ours, 
but about as many as a dog. 

One huge difference is that most 
of its neurons are in its eight arms; 
with their own control centers, 
they can touch, taste and even see 
and think independently, putting 
human multitasking to shame. An 
octopus arm can figure out how 
to open a clamshell while its brain 
scans for predators. 

SQUIRTING PROTEST
Captive octopuses understand 
their situation, frequently trying 
to escape when they aren’t being 
watched. They deliberately plug 
valves in their tanks to flood the 
lab and famously squirt at people 
who frustrate them. Gül Dölen, a 
neuroscientist at Johns Hopkins 

DID YOU KNOW? 
The multi-armed 
squid, above, is 
a cephalopod 
like the octopus. 
Both animals 
change color 
for camouflage 
by controlling 
the size of their 
shells and both 
squirt ink, but the 
squid lives in the 
open ocean while 
octopuses inhabit 
ocean dens.

There are 289 octopus 
species, including the 
blue-ringed octopus 
(Hapalochlaena lunulata).
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Octopuses depend 
on oxygen for visual 
information—and 
climate change 
may hamper their 
ability to see. 

Medicine, observed, “The biggest 
difference between an octopus and 
a mouse is that octopuses are the 
dominant predator in their niche, 
while mice are a bit like the potato 
chips of the animal kingdom (eaten 
by almost everybody).” Octopuses 
are so bold, she notes, that they 
will “squirt you with water if you 
catch them trying to leave their 
tank and you nudge them back in.” 

Retired researcher Jean Boal 
has reported that when she 
fed octopuses thawed squid, a 
substandard meal, along a row 
of tanks, one octopus gave her 
trouble: It held the squid out in  
its arm, and watching Boal,  
slowly crossed the tank and 
shoved the squid down the drain 
(sound like a toddler?). 

The Giant Pacific, one of the 
more social species, can distinguish 
between people who cross it, as 

the late biologist Roland Anderson 
demonstrated in a 2010 study at the 
Seattle Aquarium. 

Anderson’s team had one 
experimenter harass eight giant 
Pacific octopuses with a bristly 
stick, followed by a good guy 
wearing the same blue uniform 
who brought food. Two weeks 
later, the octopuses would shrink 
into the corner, turn their suckers 
out to fight, and blow jets of water 
at the bad guys—but greet the 
food-giver by raising their arms.

It seems obvious the octopuses 
like the food man and dislike the 
stick man, but we can’t know 
what the octopus feels. Emotions 
arise from social ties and octopus 
society is limited. 

Their existence is the opposite 
of our long, intensely civilized 
lives. Many, if not most, species of 
octopus are radical loners. They 

survive for only a year or up to 
four, depending on the species, 
without learning much from peers 
or bonding with a mate. Octopuses 
don’t even bond to parents. Their 
mothers die after their eggs hatch 
and their fathers soon after that. 

In a standard pattern, an octopus 
will make a den, live there for a 
few weeks, and then leave it to set 
up another. Males in some species 
compete for mates. A male might 
guard a female against other males, 
trying to keep her for himself 
for a week or so. But mating is 
often from a distance, handing 
over sperm with an outstretched 
arm. Males seem to learn their 
social rank, varying their displays 
depending on how likely they are 
to win a particular fight. They also 
have a variety of behaviors to avoid 
fights. “Whether they feel that 
rejection of a lost fight or a missing 

mate cognitively I don’t know,” 
observed Christine Huffard,  
a researcher at California’s 
Monterey Bay Aquarium Research 
Institute. Females mate with just 
about any male that comes by, 
even if another male is already 
guarding her. 

But a few years ago, observers 
confirmed earlier accounts of 
oddly social behavior among a rare 
species, the larger Pacific striped 
octopus, which has been seen in 
groups of up to 40 off the Pacific 
coasts of Nicaragua and Panama. 
Mating pairs shared meals beak-
to-beak and also grasped each 
other’s arms and mated beak-to-
beak—let’s not call it kissing. 

Current research is based on 
observations of just a few of the 
more than 300 species around  
the world, and new findings arrive 
all the time.

M U L T I T A S K E R

The giant Pacific octopus can tell the 
difference between a caretaker that 
harasses it and one that brings food.

Each arm of  
an octopus can 
sense and think 
independently of 

the others. 



89ANIMAL MINDS88

M U L T I T A S K E R

The Giant Pacific Octopus 
can tell the difference 
between two people.

The Abdopus aculeatus, a small 
intertidal octopus common 
throughout Indonesia, is a mottled 
gray, brown or ochre most of the 
time, blending into its habitat. 
In bright light, this species might 
glimmer with a green iridescence; 
near seagrass, it might turn brown 
with pale horizontal stripes. 

But if a male is near a female 
with whom he wishes to mate, he’s 
definitely not trying to hide. Instead, 
he’ll go pale and develop dark 
longitudinal stripes—high-contrast 
for maximum visibility. It’s the same 
pattern he takes on if he’s about to 
fight another male. The female might 
also develop the striped pattern, 
though not as often. Before mating, 
the two octopuses often both sit 
upright, raising and lowering their 
mantles every few seconds.

Strangely, an octopus can 
show a display on just one side 
of its body, and vary its intensity. A 
related species, the cuttlefish, can 
send signals to entice a possible 
mate from one side and warn off 
competitors with a separate display 
on the other.

Although octopuses have 
camera-type eyes (with a lens, iris 
and retina) like ours, they can see 
only one color. Most octopuses 
likely see the world in shades of a 
blue-green, researcher Christine 
Huffard observed; that’s why contrast 
is important to communicate. “Their 
skin, with its lightning-fast color- 
and shape-changing reflexes, 
reflects evolutionary adaptations 

over thousands of generations 
of…escaping from color-seeing 
predators. It’s truly amazing to see it 
in action,” she says.

The Octopus tetricus, which lives in 
the shallows of Jervis Bay, Australia, 
meanwhile, also adopts a “stand 
tall” posture, with a raised mantle 
when it’s trying to show off. 

Can humans and octopus 
communicate? The naturalist 
Sy Montgomery (see page 8) 
famously communicated with an 
octopus named Athena at the New 
England Aquarium. But Huffard has 
reservations about trying herself. 
“I don’t have the ability to make 
my skin give the signals they 
understand,” she says. Tapping on 
the tank or flashing a light would 
stress them, and in the wild, chasing 
an octopus causes them so much 
stress it can kill them if it goes on  
too long. Handling can damage 
their delicate skin, and the handler 
risks a poisonous bite. (Like spiders, 
all octopuses have poisons in  
their venom to immobilize or  
help kill their prey.)

An octopus might reach for 
a diver’s bare hand and pull 
the fingers. Is it stroking you 
affectionately? No, it’s exploring, 
and likely to bite. In a blog to warn 
divers, Huffard wrote: “It has every 
reason to bite and few reasons not 
to. If you handle it, it may bite you 
out of defense because you are so 
much larger. If you try to lure it out of 
its den, it might mistake your hand 
for a meal.” 

Talk Like an Octopus
Octopuses communicate when fighting or mating, 
never just to chat. The exchange comes through 
movement and changes in the color of their skin. 

Algae octopus 
camouflage to 
appear like an 
algae-covered 

shell. 

GIVING AN  
OCTOPUS ECSTACY
In recent years, scientists have 
gotten a bit of a surprise. They 
decoded the genome of the 
California two-spot octopus 
(Octopus bimaculoides), a big 
loner, and then discovered areas 
of genetic code, identical in the 
human genome, involving brain 
chemicals tied to social life. 

The finding inspired Dölen’s 
Johns Hopkins team to treat four 
of these octopuses to a dose of 
Ecstasy—affecting those brain 
chemicals—to see if they warmed 
up. Humans react to the drug by 
touching each other more. So did 
the octopuses, who began to hug 
the cage and put their mouth parts 
on it, apparently to contact the 
octopus in the neighboring cage. 

Much as we love to see human 
traits in octopuses, their genius 
also lies in the ways they are 
not like us, Huffard observed. 
Octopuses have three hearts—one 
for blood flow through the main 
body and one for blood flow 
through each set of gills. Some 
incredible octopus species can 
“swim” through sand and come 
up a few feet away from where 
they went under. 

Their intelligent arms can move 
even when severed. Some species 
can eject an arm, which slithers off 
and distracts predators to chase it. 
“They take in so much information 
and have such complex bodies to 
control, it’s a mystery how they’re 
able to process it all,” says Huffard.

In Octopus! The Most 
Mysterious Creature in the Sea, 
Katherine Harmon Courage 
describes her experience eating 
live octopus selected from a tank 
in a restaurant in Flushing, New 
York. The cut-up arms writhe, 
suckers gripping the plate. 
Contemplate that each sucker 
contains neurons giving it the 
power of taste, she notes. As you 
eat, the octopus arm is tasting you. 


