
SYMBIOSIS |ˌsɪmbɪˈəʊsɪs, -bʌɪ-|
noun  (pl. symbioses |-siːz| ) 

 interaction between two or more different organisms living in  

 close physical association, typically to the advantage of each.

Over the past 4 billion years, microbes have 
shaped our Earth into the biosphere we know and 
love – rich in biological and geological diversity. 

Through a range of symbioses (some brief, some 
lifelong), microbes have collaborated with all types 
of life on Earth to create new, emergent forms, 
including human beings. While some symbioses 
cause harm, most bring benefits to all involved. 

The idea that life evolves through competition is 
only part of the story. Life is just as much about 
working together.



3.2.

Ali lashes her tail and swims closer 
to the squid eggs. 
“They’re about to hatch,” calls Mai.
The inside of a squid could be a 
perfect home for the two bacteria. 
Ali and Mai will be safe there… if 
only they can make it.
“Follow me,” says Mai. “I’ve done 
this before!”

Part One. Ali’s Adventure.



But behind them huge, hairy protozoa have 
started to attack. 
Ali is terrified!
The protozoa are devouring her family. 

Ali has to escape.

5.4.



7.6.

An egg bursts and a gigantic squid 
wriggles free. 
This is their chance.
“Quick,” calls Mai. “Stick with me!”
They race towards the squid, with 
hundreds of other bacteria. The 
protozoa are attacking from behind.

The squid sucks in water and the current 
whooshes Ali and Mai closer and closer.
But the protozoa are riding the same current.
One is right behind Ali, threatening to 
swallow her whole.



9.8.

7.

Thwup! The squid pumps out a gooey 
mucus which slams the protozoa back.
But it doesn’t stop Ali. 
She pushes into it, swimming hard. 
The goop is thick and slows her down.

“Together, work together!” calls Mai.
Ali and Mai are Vibrio fischeri bacteria. 
A different kind of bacteria, a spirillum 
called Spiri, swims up beside Ali. 

They swim together, helping each 
other struggle through the mucus and 
into the squid.



19.18.

Part TWO. SEPIO’S FIRST DAYs.

Sepio the squid is big enough now. 
Big enough to hatch.
 
He pushes against the walls of his egg. 
It bursts.
The ocean flows over him in the silvery moonlight.

He sucks cool seawater in under his mantle. 
It tastes good. 



20. 21.

Sepio waits on the moonlit sand 
as his brothers and sisters hatch 
around him. 

He’s hungry. 
Some shrimp drift above him and 
Sepio rises toward them, hunting 
his first meal. 
On the sand below, his moon-
shadow grows bigger and bigger.
 
A large, sinuous something spots 
Sepio’s silhouette. 

Sepio freezes, letting his tentacles 
dangle like seaweed.

What is it?



23.22.

A huge lizardfish launches towards him, its 
mouth wide open. Even its tongue is covered 
in razor-sharp teeth. 

Sepio uses his jet propulsion, zooming to 
escape. But the lizardfish is right beneath 
him. It can see his dark shape against the 
bright surface of the ocean.

Sepio squirts out a squid-sized blob of ink 
and jets away again. The lizardfish attacks 
the ink-cloud with a snap! It’s like biting on 
nothing. Sepio’s trick worked. 

He stays hidden in some seaweed until the 
lizardfish swims away. 



31.30.

“They swim together, helping each other 
struggle through the mucus.” (pg8)

In order to penetrate the thick mucus secreted by the Bobtail 
squid, Vibrio fischeri bacteria gather together into tight 
aggregates (clumps). By doing this so well, scientists think 
the groups of Vibrio are able to coordinate their swimming 
movements and quickly outnumber all other bacteria in 
the mucus. 

This is a picture of where the bacteria enter the squid. The tiny opening is only wide enough to fit through a few Vibrio fischeri 
at a time. Once inside, they swim through a tunnel, past wriggling hairs and into a chamber of the light organ.

“They finally reach the narrow entrance 
to the tunnel and wait their turn to duck 
inside.” (pg12)

This tunnel is one of the ducts that go from outside the squid 
into their light organ. There are usually three ducts like these 
on each side of the light organ.

“The tunnel is lined with tiny 
wriggling hairs, which make 
a current they have to swim 
against.” (pg12)

These wriggling hairs are tiny arms lining the 
ducts. They are called cilia, and push mucus 
out of the squid. The Vibrio fischeri bacteria 
have to be strong swimmers to battle against 
the current created by the cilia.

Journey to the centre of the squid 

The Bobtail squid’s light 
organ is in the centre of 
the squid’s mantle. 

The 

Science 

behind 

the 

story



1,000 mm = 1 m 1,000 m = 1 km

m
metres

km
kilometres (10 3 m)

pm
picometres (10-12 m)

nm
nanometres (10-9 m)

1,000 pm = 1 nm 1,000 nm = 1 µm 1,000 µm = 1 mm

µm
micrometres  (10-6 m)

mm
millimetres (10-3 m)

How small 

are the 

characters?

SIZE

Oxygen
(66 picometres)

• Can mix with other    

   chemicals to kill bacteria 

   like Ali

• A gas making up 20.9% 

   of our atmosphere

• A diatomic molecule   

   (two atoms)

Guardian 
Haemocyte
(10 micrometres)

• Threatens to kill Ali’s friend

• A type of white blood cell 

   that ingests bacteria whole

• Recognises Vibrio fischeri      

   bacteria and doesn’t attack 

   them

Shrimp
(10 millimetres) 

• Shrimp are Sepio’s 

   natural food

• Feed on tiny algae 

   and plankton in 

   the ocean

Lizardfish
(400 millimetres)

• Threatens to eat Sepio

• A camouflaged 

   bottom-dwelling fish

• Mouth and tongue are 

   lined with teeth

Protozoa
(100 micrometres)

• Nearly eat Ali

 • Single-celled organisms that 

feed on bacteria

• Some have hundreds 

of whip-like cilia 

to propel themselves

Sepio
Bobtail Squid
(20 millimetres)

• The main character in Part Two 

• Small nocturnal cephalopod

• Has three hearts

• Can live up to 10 months

• Latin name is Euprymna scolopes

Hawaiian Monk Seal
(2 metres)

• Eats some of Sepio’s family

• A critically endangered species

• Lives in the Hawaiian Archipelago

Ali (and Mai)
Vibrio fischeri 
Bacteria
(1 micrometre)

• The main characters in 

   Part One 

• Single-celled 

   bioluminescent bacteria

• Can use their flagella (tails) 

   to swim through the water

The Moon
(3,500 kilometres)

• Lights up the ocean, meaning   

   predators can see Sepio

• A natural satellite orbiting 

   the Earth

• Probably formed from Earth    

   debris after a gigantic impact 

   4.5 billion years ago

33.32.




