
Kelp forests are interesting and unique ocean ecosystems favoured by many 
animals, such as sea otters. Although kelp looks like a plant, it is actually a type 
of extremely large brown algae. Some kelp can grow to over 50 metres high (all 
underwater), and by as much as 60 centimetres in a single day! Built-in bubble-like 
air bladders keep the kelp afloat, helping the flexible algae grow towards the water’s 
surface, where the sunshine is brightest. Kelp forests are also some of the most 
dynamic marine environments; that is, they can change rapidly, including appearing 
and disappearing!

There are also completely bizarre marine environments, such as deep-sea 
hydrothermal vents. Hydrothermal vents are openings in the sea floor that spew out 
superheated water (up to 400°C!) and a concoction of chemicals nasty enough to be 
toxic to most living things. Yet, some hardy marine animals call hydrothermal vents 
home-sweet-hot-salty-home!

WHAT’S IN THIS BOOK
Each chapter of this book has a feature of marine animals as its theme. This could 
be something that helps the animals to survive and thrive, or something that makes 
them unique or extra-incredible. You will learn about underwater defence, creatures 
that are huge and those that hide, and animals that seem like they couldn’t possibly 
be real. You’ll also read about animals that use high speeds or ocean currents, those 
that can be deadly to humans, and others that cooperate with each other or are 
just really smart! The chapters also include species profiles, which provide extra 
detail about particular animals. Make sure to check out the web resources that are 
suggested throughout the text, too – just be sure to check with your parents before 
you do so. 

Kelp forests are a magical sight, and they 
support lots of marine life!

Deep depths
The deepest known point in the Earth’s oceans is found in the Mariana Trench in the 
western Pacific Ocean, where the seafloor dips down more than 10.5 kilometres!

Coral reefs support an enormous diversity of life.
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Cone snails are some of nature’s most impressive chemists. They make two types 
of venom. One is used to defend themselves against predators or big creatures that 
could harm them (like you!), while the other type is used for hunting prey. The 
venom used for defence is 350 times stronger than the venom used for hunting, 
which makes sense if you think about it – snail predators are usually much bigger 
than snail prey! Cone snail venom is made up of more than 100 000 different 
components. When the snails see a tasty worm, for example, they mix just the right 
components together to make a hunting venom. But if a predator is lurking nearby, 
they use a different recipe to produce a defence venom instead. Genius!

Healthy hint
Cone snail shells come in many sizes, colours and patterns, and they can be really 
tempting to pick up. But the best advice when you’re in a marine environment is ‘if it’s a 
cone, leave it alone!’

Beware! Cone snail shells may look like beautiful treasures but touching them is a bad idea! There could be 
an animal inside that is extremely venomous.
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VENOM, POISON OR TOXIN?
Venoms and poisons are both forms of biological toxins produced by animals. The 
notable difference between the two is how they are delivered. Venoms have to be 
injected through a bite or sting; they need an entry point to get into the bloodstream. 
Poisons, on the other hand, get into the body by being swallowed, inhaled or 
absorbed through the skin. Venomous animals, like sea snakes, jellyfish and stingrays, 
are often more active in defending themselves; whereas poisonous animals are often 
more laid-back, letting their reputation precede them. Some animals – like the blue-
ringed octopus – can be both venomous and poisonous! Yikes! Seems a bit overkill to 
me!

There is safety in numbers, so these fish ‘school’ together. 
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Sea urchins are echinoderm (Eee-ky-no-derm) 
invertebrates related to starfish, brittle stars and 
sea cucumbers. They often have long, movable, brittle 
spines that can easily break off when disturbed. These 
bizarre little animals have ‘tube feet’ that they use to 
move, catch food and hold onto the ocean floor. Their 
mouth is located on the underside of their body and 
contains a five-point, star-shaped jaw, which they use 
to scrape algae and other foods from rocks.

Although flower urchins sound lovely, these pretty 
pink animals have spines and miniature pincer-like 
limbs with movable jaws that they hide within their 
‘blooms’. They also contain a potent toxin that can 
cause paralysis and death to a variety of species. 
The scientific name for flower urchins, Toxopneustes 
pileolus, which translates to ‘poison breath skull cap’, 
is no exaggeration!

Flower urchins wander the floors of coral reefs, 
seagrass beds and rocky or sandy environments, and 
they like to ‘dress’ themselves with pieces of dead coral 
or other debris. It’s not entirely understood why they 
do this, but they are often almost completely covered. 
They might be using the coral to help weigh themselves 
down or to stabilise themselves in moving water. Or, 
they could be using the coral like a hat to provide 
shade from the sun. Could these be the most sun-smart 
marine animals?

Some people consider the internal fleshy bits of sea 
urchins to be an excellent form of healthy protein and a 
culinary delicacy. So next time you don’t feel like steak, 
fish or beans, you might consider urchin! Did I mention, 
though, that the parts you eat are actually the animals’ 
reproductive organs! As a result of the demand for 
these tasty delights, sea urchins are heavily fished in 
some areas.

NOW YOU SEE ME, NOW YOU DON’T!
Squid are incredible animals that have evolved a number of superhero-like defence 
mechanisms. Like their close mollusc relatives, octopuses and cuttlefish, squid 
can change their colour, pattern and shape to match their surroundings. They can 
also use water jets to speedily propel themselves away from danger, and evasive 
swimming movements to out-manoeuvre predators. And when those things are not 
good enough, they bring out the big guns … and squirt ink!

Flower urchin toxin comes out of the sweet-looking ‘petals’, not the spines! In 
fact, the spines in this species aren’t even sharp!
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Ink is one of the most fascinating defence tactics used by squid. In fact, they can 
actually squirt a blob of mucousy ink that holds a squid-like shape in the water! 
They can also produce a cloud of ink that disperses over a larger area, providing a 
magician’s cloak-like screen for them to disappear behind. What makes this strategy 
even better is that the chemicals in squid ink send a signal to other squid that there is 
danger in the area. These same chemicals may also block smell and taste receptors in 
predators, causing them to abandon their pursuit!

FLOWER URCHIN
Sea-lebrities
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CHASE DEKKER/SHUTTERSTOCK

When it comes 
to animals, the 
blue whale is the 
biggest of big!

HOW BIG IS BIG?
It is hard to determine exactly how big really big 
animals are. Can you imagine trying to weigh a 
whale? Where would you even find a scale that big! 
And despite their bulk, some really big animals are 
also really fast – blue whales, for example, can out-
swim sail-powered boats! Other super-sized marine 
animals live in places that can be very difficult for us 
to get to. As a result, they can be extremely hard to 
study. Occasionally, these giant animals wash up on 
beaches, giving us a better view of their ginormous 
bodies. But because they were likely sick, injured, 



Giant tube worms are not only huge but also hugely 
unusual! Their tube homes, which are made of chitin 
(pronounced ky-tin) – the same substance that is used 
to make crab shells, squid beaks and fish scales – can 
be 3 metres tall. The worm itself, which can weigh in 
at a whopping 650 grams, is about a metre shorter 
than its home. Most of the worm stays inside the tube; 
however, it sticks the very top part of its body out of the 
5-centimetre hole at the tip of the tube. This feathery-
looking bit of the worm is called the plume and it is 
bright red because it is filled with blood.

Giant tube worms have a strange idea of the 
perfect place to call home: they live around deep-sea 

hydrothermal vents! Luckily, their tube protects them 
from the toxic nasties that pour out of the vents.

Giant tube worms don’t have a mouth or stomach. 
Instead of wasting energy on pesky things like eating 
and digesting, they employ billions of bacteria to do 
it for them. These bizarre bacteria live in the tube 
worm’s body, and they do all the hard work in terms 
of producing energy. Giant tube worm bacteria are 
special – they can turn gas into sugar! The worm’s 
plume catches the gassy goodness from the vents. The 
gasses are then passed through the worm’s blood to 
the bacteria. And BAM! Homemade worm food!

COLOSSAL CRUSTACEANS
On the floor of the Pacific Ocean near Japan, giant crabs tiptoe around, scavenging 
meals. Japanese spider crabs can have leg spans of 3.7 metres (that’s longer than two 
human adults laying head-to-toe!) and weigh over 13 kilograms. Crab shells are great 
armour, but unfortunately, they aren’t very roomy and don’t allow for growth. As 
crabs outgrow their shells, they have to shimmy out of the old one before they can 
grow a new one. Not only do they have to get their body, head and eyes out of the 
shell but also each of their long, long legs! If the crab gets stuck during this process, 
its legs could become deformed – or even worse, it could die! Talk about growing 
pains! This process of shedding the shell is called moulting, and it can take hours, or 
even more, to complete.

Have you ever gotten your head stuck while trying to get your jumper off? If so, spare a thought for this 
moulting Japanese spider crab!
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DUGONG
Sea-lebrities

Dugongs, along with their manatee cousins, make up 
the group affectionately known as sea cows. These 
lovable, rotund grey-brown marine mammals with 
big snouts and curious whiskers can grow to more 
than 3 metres in length and live for 70 years or more! 
The scientific name of their order is ‘Sirenia’, which 
was taken from the name for mermaids in Greek 
mythology: sirens. Up until about 250 years ago, there 
was another, much larger sea cow called the Steller’s 
sea cow. Unfortunately, these animals were hunted to 
extinction shortly after they were discovered in the 
1700s.

Dugongs are true herbivores, and they are 
considered to be seagrass community specialists. You 
can often tell if dugongs have been in an area by 

the tell-tale feeding trails they leave through seagrass 
meadows. Post-dugong, these areas pretty much look 
like someone has taken a lawnmower straight through! 
If conditions are good, and dugongs feel safe, they 
feed by ‘excavating’ seagrass. This means they eat the 
whole plant – the underground roots and all! When 
they don’t feel as safe, they just mow off the tops. The 
whole plant gives them a lot more value for effort, but 
excavating leaves them more exposed to predators, 
such as tiger sharks, because digging clouds the water 
and makes it difficult to keep watch for threats.

Dugongs cleverly keep track of major changes to 
their food supply and environment. If conditions are not 
right, they will hold off on having babies until things 
improve.

And the kraken that attacked ships, drowning or even eating the unfortunate crew? 
Well, that big guy was probably a larger-than-life giant squid. The sea would have 
been a scary place for early sailors, so making up stories and characters to explain the 
dangers could have been a way that the sailors dealt with their fears. And of course, 
these stories made the sailors sound really tough, too!

While Greek mythology catches our attention with centaurs, which are half-man, 
half-horse, and satyrs, which are half-goat, half-man, the oceans provide us with 
real-life animal combos! Sawfish, for example, have the rear of a ray and the snout 
of a saw! Although they look awkward, sawfishes’ saws are extremely important and 
powerful sensory devices. By waving their saw back and forth over the ocean floor 
(like a metal detector), they can locate prey, even if it’s buried. Even better, they can 
wave their saws through the water like a ninja to hit, slice, pin down or impale prey!

Dugongs spend their days mowing through the seagrass.
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What is not to love about these beautiful, round, sirens-of-the-
sea?

Sawfish are just what their name says: saw in the front, fish in the back.
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OHHH, SHINY!
Magic is one of the key elements in fantasies. And like sparks being shot out of a 
wizard’s wand, some animals can produce magical displays of light. Light that is 
produced by living things is called bioluminescence. Sparkly, shiny bioluminescence 
in the ocean can provide a brilliant show, even if it takes the form of vomit. 
Wait; what? Yes, you read that correctly – one species of deep-sea shrimp uses 
bioluminescence to vomit light! Life in the ocean can be so magical.

Light can be hard to come by in the ocean, especially in the deep sea. Therefore, 
bioluminescence can be very handy. Because it’s so useful, at least 1500 species of 
fish alone use bioluminescence! Some animals chemically concoct their own light, 
whereas other animals encourage teeny-tiny light-producing organisms to jump on 
board and then share their light.

But what is bioluminescence actually used for, you might be wondering? If your 
grumbling tummy woke you up in the middle of the night, and you wanted to get 
a midnight snack, what would you do? First things first, you’re going to need some 
light. You might turn on a torch or flick a light switch to help you find your way to 
the biscuits in the kitchen. Some marine animals use the same strategy to locate food 
in their own dark environment.

Bioluminescence, looking like blue sparks at the water’s edge here, can make the sea 
shimmer, shine and light up in all sorts of unbelievable ways!
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Sailfish are speedy, but more importantly … stealthy!
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AFAST FLYING FISH
What about air speed? You might think that’s a silly question for a discussion on 
marine animals, but some fish can fly! And they are fast. To accommodate their 
unique aerial antics, flying fish have beefed-up fins, a cylindrical body and a flattened 
tummy. Sound familiar? It should – that is, if you’ve ever seen an aeroplane!

Flying fish can glide for more than 400 metres in 30 seconds. Just for comparison, 
the quickest human to run 400 metres took 43.03 seconds. To take off, flying fish 
swim towards the surface at a rate of up to 30 body lengths per second, beating their 
tails up to 50 times per second. It’s hard even to imagine a movement that fast! These 
fish can reach peak air speeds in the range of 36–72 kilometres per hour. At no point 
do the fish actually flap their ‘wings’, they just glide.

Like planes, flying fish come in different shapes and sizes. Adults in the group 
can range from 15 centimetres to 50 centimetres. There are ‘two-wingers’, which 
rely mostly on their pectoral fins for flight, and ‘four-wingers’, which have enlarged 
pectoral and pelvic fins. The pelvic fins of four-wingers are used for stabilisation.

It is not entirely known why these fish fly, but the answer might be related to 
avoiding predators. Sometimes, one flight is not long enough to achieve whatever 
their goal might be. So, as their speed decreases, flying fish can just dip the lower part 
of their tail into the water, beat their tail back and forth (this is called taxiing), and 
up-up-and-away they go again.

D
. F

LE
TC

H
ER

G
RE

G
O

RY
 ‘S

LO
BI

RD
R’

 S
M

IT
H

TA
M

ZI
N

 H
EN

D
ER

SO
N

A gentoo penguin feeds her chick. Although they can swim relatively fast, ‘porpoising’, or jumping 
out of the water may help penguins to avoid or out-manoeuvre 
predators.Fins or wings? Flying fish use their fins for stabilisation, not flapping, while airborne.

Flappy feet
Some fish fly like birds, but some birds swim among the fish! Gentoo penguins, which are flightless, clumsy 
birds on land, swim elegantly. They can reach speeds of around 10 kilometres per hour.
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READY OR NOT, HERE I COME …
With all the great marine hiders, there is no surprise that there are also some expert 
seekers. Marine animals use a range of senses to understand their vast, three-
dimensional, watery environment. Some of these, like vision, hearing and smell, are 
familiar to us, while others, like electroreception and echolocation, are not.

THE BETTER TO SEEK YOU WITH
Sharks and their close relatives have gained an advantaged in the big marine game 
of hide-and-seek. They have a ‘sixth sense’ called electroreception. Electroreception 
allows them to sense the electrical activity of other animals – for example, a beating 
heart. Some sharks are so good at picking up on electrical activity, that they can seek 
out buried animals, even when they lie completely motionless!

Don’t … move … a muscle
Electrical activity in the marine world can be a dead giveaway, even from the best 
hiding spots. In the final stage before birth, sharks that develop in egg cases will hold 
their breath, wrap their tails around their bodies and keep super-still when they sense 
danger. This demonstrates that they can use their sensory systems to detect the presence of 
predators – and that they already know to be worried about them! It also shows that they 
are brainy enough to figure out ways to protect themselves even while stuck in an egg. All 
this … before they are even born!

Around two-thirds of baby sharks develop internally (inside the mother) and are born live, whereas the other 
third develop externally (in the water) protected by tough egg cases. By clearing away some of the sticky, 
stringy outer layers of the egg case and holding it in front of a light, you can see the developing baby shark 
inside. This one has its head to the left and its flexible (already stripey) tail wrapped around the nutritious yolk 
that gives it the energy it needs to grow. In this image, you can see one of the still largely see-through pectoral 
fins at the top-right. The shark’s developing eyes are only just visible.
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POLAR BRRRRRRRRRRS
Being on opposite sides of the planet is not the only difference between the Arctic 
and Antarctic. In fact, they truly are polar opposites! Currents are one reason behind 
some of these differences. Antarctica is (generally) ice-covered land surrounded by 
ocean. The Arctic, on the other hand, is ocean that is almost entirely surrounded by 
land. The land around the Arctic forms a barrier to water flow and, more notably, the 
movement of sea ice. With little other place to go, Arctic ice floes – which are just 
large chunks of floating ice – bump into each other and pile up. This makes Arctic ice 
thicker than Antarctic ice, which moves around with far fewer barriers.

Being thicker – usually around 2–3 metres deep – about half of the Arctic ice lasts 
through the summer. In contrast, less than 20% of the 1–2-metre-thick Antarctic ice 
survives the summer. Nevertheless, this usually still leaves around 3 million square 
kilometres of ice.

The animals of these two regions also couldn’t be more different. No terrestrial 
mammals live in the Antarctic, whereas the Arctic supports a variety of these 

animals. This includes the extraordinary polar bears. Polar bears live mostly on 
land and sea ice, but they are considered marine mammals because they are heavily 
dependent on the marine environment for their food, which includes seals and 
whales.

Despite their fluffy appearance, polar bears are excellent swimmers. They have 
large front paws that are slightly webbed and act like paddles. It’s mind-boggling 
to think of needing to cool down in the Arctic, but this is one reason polar bears 
go swimming! When hunting, they can swim for hundreds of kilometres over days; 
however, swimming is more tiring and uses far more energy than walking. It also 
takes a lot of energy just to keep a wet bear warm in these icy waters. Really long 
swims, which are required when sea ice is scarce, can have serious consequences to 
the bears’ health. Sadly, they are sometimes even fatal. Polar bear cubs are not as 
good at swimming, and they also have far less fat than adults. Therefore, they get 
cold much more easily, making them especially reliant on the sanctuary provided by 
sea ice.

Although polar bears spend a large part of their time on land, they are completely reliant on marine 
ecosystems. Polar bears are excellent swimmers.
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