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OCEANARIUM This is no ordi.narg aquarlum. Open twentg-four

Enfrance hours aday, sevendays a week, it houses a whole

host of amazing sea creatures. from weighty

‘Welcome to

whales to MIiCroscopic sea sparkle. marvel at

O ceanaruvum the kaleidoscoPe of colours, sha.pes and sizes of
life under the water. Dive in to discover all the

ocean has to offer.

Tour the aquarium, from the sunlit shallows to the darkest depths, and
discover the extraordinary creatures that lie hidden beneath the waves
Take a moment to inspect each habitat carefully. Study the species that
are neartly as old as life itself as they slowly patrol the open waters in
search of their next meal. Keep an eye out for those whose scales glint
and shimmer as they dart nervously between corals and be careful
not to miss those lying perfectly stll on the seabed.

Learn about our special connection with the ocean and how
its future may well hold the key to our own future. What we do as
humans has a huge impact on the natural world, and by understanding
our complex relationship with the ocean we can work out how to

overcome the many environmental challenges we currently face.
Enter Oceanarium and discover the secrets of the sea for yourself,
From the wonderful to the weird, the fearsome to the vulnerable, this

amazing world is ready for you to explore



ENTRANCE

The Ocean

The ocean is the largest habitat on Earth.
Its scale is hard to imagine: it contains g9 per cent
of all the living space available to animals and
plants on our plcmet! With an average of nearly
four kilometres of water below the surface, diving
beneath the waves reveals a world unseen by

most people.
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Ocean Zones
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Phytoplankton
Zooplankton
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PLANKTON

Phytoplankton
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PLANKTON W

Looplankton

Some zooplankton are the larvae of animals, and will grow and eventually mature
nto crabs, fish and other sea creatures. Others, such as copepods, will remain tiny
organisms their whole lives. Floating by the thousands in every drop of water on
the ocean's surface, zooplankton and phytoplankton form a life-filled ‘soup’ which
will ultimately feed almost every other animal in the ocean,

Both phytoplankton and zooplankton play an important role in ocean food
chains. While phytoplankton use the sun’s energy to make food, zooplankton provide
the link between phytoplankton and larger sea creatures. Some are herbivores and
graze directly on phytoplankton, while others are predators and hunt for smaller
zooplankton. Many are eaten by larger animals. Amazingly, blue whales can consume
as much as four tonnes of knill in a single day.

Despite their minute size, zooplankton travel from the ocean'’s surface to the
murky depths and back again every day This is called vertical migration and it allows
them to feed on phytoplankton at the surface at night, avoiding predators that hunt
there durnng the day. With so many of these animals completing a daily round trip

of around 2,000 metres, it is one of the largest migration events on Earth,

1! Sea butterfly

Shel width: Up to émn

This tiny snal provides the main
food source for a type of sea shg
called the sea angel

22! Polychaete worm

Lengthc Up to S0mm

There are 10000 species of these
MAnne worms, also known as sea
mce and feather duster wortrs

J: Starfish larvae

Lergthc Approoc. Imm

These larvae eventually get 100
heavy and seik 1o the seabed

Koy to plate

4: Copepod
Length: Up to 5.5mm
There are around 13,000 species

of copepod

J: Green shore crab larvae
Length: Up to 4mm

These larvae move in sync with
the tides i order 1o reach doeper
coastal waters.

6: Swordfish larvae
Lergth 4mm

An adult swordfish can be 3m
long and a fearsome predator.
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7! Sunfish larvae

Length: Appeosx. 2enm

An adult surfish can grow 1o
nearly 2m, meaning there's 3 big
se dfierence between larvae
and adult. Huge, flat and circular,
a sunfsh looks a bt lie

& swinming head!
8: Antarctic keill
Length: Up 10 6em

By weight, knll are Beely to be the
maost abundant animals on Earth
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Cnidaria
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Jellyfish

Anemones

Habitat: Coral Reef




i: Box je Iyfish I White-spotted jellyfish i Ka eidoscape joliyfish

a: Common kingslayer

Jellyfish

3. Pacific sea nettle

5, Upside-down jellyfish

6. Flower hat jellyfish




CNIDARIA

Anemones

With around 1,000 known species worldwide, anemones can be found throughout
the ocean, from shallow coastal areas to the deep sea, and even on the underside
of Antarctic sea ice, These beautiful creatures spend most of their lives n one place,
sticking to a suitable rock with a strong sticky foot. With their colouriul tentacles,
they look more like a plant than an animal

Just like other members of the cnidana family, anemones stretch out their
colourful stinging tentacles in order 1o catch food, The strength of the sting varies,
with some species able to catch and kill tiny plankton and others able to snare larger
prey, such as fish. Some creatures, such as the clownfish find shelter from predators
amongst the tentacles, In return, the anemone s kept dean and parasite free by
the family of downfish. Relationships exist between anemones and other ammals
oo, The pompom crab, for example, picks up and holds tiny anemones in its claws
and camies them to new areas of the ocean that would otherwise be unreachable.

The crab can then wave the anemones at predators to protect itself,

Koy to plate

i: Bubble-tip anemone 4: Snakelocks anemone i: Strawberry anemone
Drameter: Up 1o 30¢em Dumeter; Up 1o /om Durneter; | Ip 1o 10em
Thes beautdul anemone provides Microscopec algae called This shore-dweling anemone
a home for downfish. A thick 2oaxanthellae five inside the tucks its tentacles in when
layer of mucus protects the fuh tertacies of thes species exposed to air
from stings . ~
. Edwardsiello andrillge ! Parasitic anemone
2: Hell's fire anemone Length: Up to 2.5¢m Dameter: Up 1o Sem
Drameter: Up to 20em The only aremane 1o be found Often Sound lrang on the shells of

As the name sugpests, thes Iving in the ice of Antarchca. st hermdt crabs

PArASKIC aNnemones

anemone can delver a panful was discovered by an underwater can grab a lift to new arcas. whie
sting causng son ulcers n robot in 2010 the crabs gan protection from
humans the anemones 1enmacies

i: Fish-eating anemone

J: Jewel anemone Dameter: Up 10 25¢r 9: Venus flytrap anemone
Drameter: Up to lem Unbbke mont other anernones, this t ll-r’t"’ Lo to 30cm

These try anemones group peces can detach guate casly This deep-sea anemone uses its
together and grow n large from rocks 50 can move 1o find ong stalk 10 turn and face the
rumbers food or if threatened current so it can catch food

20




CNIDARIA

Habitat: Coral Reef

Bustling with life, this habitat supports an incredible 25 per cent of marine life

d AN
worldwide. The animals that kve here seek shelter in the reef’s nooks and crannies
ind feast on the {ood the colouriul cormdors provide.

Coral reefs are formed by coral polyps: tiny animals that resemble sea

inemones and live in huge groups called colomes. When they die, the polyps leave

behind their hard caloium car bonate, or imestone, skeletons and the reed gr adually

becomes bigger. Microscopic algae called zooxanthellae Iive inside the polyps and

provide them with food using photosynthesis, Zooxanthellae also produce vivid

pegments and so give coral reels their wonderful bright colours

Corals make enormous habitats such as the Belize Barmier Reef and the Great

Barmer Reetf

in Australia.Visible from space, coral reefs are the largest lving structures

on our planet but they only grow under speafic conditions, requinng temperatures

of 20 to 3 ind shallow, suniit waters. Climate change 1s therefore having a big
effect. If sea emperatures nse, the zooxanthellae cannot survive, so they leave the

polyps. The corals then lose their colour and most of their food, endangering the

whole habitat.
Aey 1o plate

Belize Barrier Roef, Certral pods. Fhey can contam up /- Table coral
America Diamats
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I: Reef manta ray {: Blue chromis : .
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Widthe Aporos Qe erpth o to 15cm
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Gallery 3

Molluscs
and Echinoderms

Bivalves and Gastropods
Cephalopods

Echinoderms
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MOLLUSCS AND
ECHINODERMS

Bivalves and Gastropods

N 4 4 | 4
Bivalves are a type of mollusc. Most have two hinged shells, which means they

can comgp r enclose and protect themselves. They can survive some of the

I(::'_;f’f‘:{"}'\ habitats on Earth, including deep-sea hydrothermal vents which reach

temperatures In €

of 300°C. Because they are attached to the sea

&)

ough stningy matenal called byssal thread), bivalves filter feed by
using tiny hairs to catch passing plankton from the water. Bivalves

which smooths the inside of their shells, protecting their soft bodies from

harm. Nacre s more commonly known as ‘pearl” or ‘'mother of pearl’ and s the

only :.’;.'-_.,?x {

on tarth created by an animal, If a parasite makes its way Insge 3

bivalve’s shell, layers of nacre will gradually build up around it, forming a pear

Gastropods, generally known as slugs and snails, are the only type of mollusc
that can live on land and in both saltwater and freshwater. Typically, snails have coded

shells which protect them from predators Made from calcium carbonate, a matena

found In rocks, these shells are strong and durable. Sea stugs and the closely related
sea hares have beautiful colours, patterns and sensory horns called rhinophores
Though they lack a shell, they are by no means defenceless. Some, such as the blue

dragon, can eat animals too dangerous for others to tackle, stealing the venom from

“v’ for their own defence
Key to plate

I: Commaon cockle ! Blue dragon /2 Violet sea snail
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2! Glant clam J: Pacific oyster
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MOLLUSCS AND
ECHINQDERMS

Cephalopods
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1 Hummingbird bobtail squid /! Knobbed argonaut (3: Chambered nautifus

2 Dumbo octopus - Humboldt squid

e

2. Glant Pacific octopus
)
. Flamboyant cuttlefish 5 Greater blue-ringed

octopus




MOLLUSCS AND
ECHINODERMS

Echinoderms

Found in every part of the ocean, from the shallows to the deep sea,
echinoderms include starfish, sea cucumbers, sea urchins and sand dollars
They either creep slowly over the seabed or are anchored in one place,
gently sifting food out of the water. They may appear defenceless and unable
to chase prey, but they are full of surprises and are in fact amazing predators

With a name meaning ‘spiny skin', echinoderms usually have a covenng of
tough spines which helps to protect them from predators. Sucker-like feet also cover
their undersides. Known as tube feet, these help echinoderms to stick to, or crawd
along, the seabed and grab hold of food. Tube feet can smell and taste the water
around them, helping to lead echinoderms towards food and away from predators.

This group has other clever ways of defending themselves too, Some, like
the sea cucumber, eject their digestive system, leaving it behind as a decoy. Incredibly,
echinoderms can also regrow body parts lost to predators, and starfish can regenerate
whole kmbs. Just a single arm can regrow into a complete animal because it contains

everylhing a starfish needs to survive
Aoy to plate

I: Crimson knobbed starfish

Jameter: Up to 30com

I: Crown-of-thorns starfish

Jameter: Up to 35cm

i: Spiny brittle star

Dameter: Up to 2o

have An mperessive predator, thes These brittle stars tend 1o be

starfsh eats clams, oysters and small bhut occur in lar RE NasT bers

mussels as well as other startfist

S Blue starfish

2: Sea pig
Lergth

2 Rosy feather star

Jameter: Up

Up to 15¢m Dumneter: Up 1o 30cer

These sea cucumbers move a ong 2O0cmn These starfish ive i

most of ther

nor using long, tube Feather stars spend waters of coral reefs or

tme anchored to the seabed eagrass bedh

Ther feather-Ske arms casch
9! Eccentric sand dollar

3! Red slate pencil urchin

Dameter: Up 1o Sem

Sea wrchirn use the
pates in thesr mouth to scrape

alzae off rocks. This speoes

NS Were onde used 4

3 wrilirg

wviersds for slate boards

planrkcion Fom the passg waler

6 Leopard sea cucumber
ergth: Up to 60cm

Sea cucumbers munch through

the seabed, dipesting any food

they fnd

30

Luameter ""H""' 8o
Sarvd dollars are Gt burrowing
s, Covered n small

Wines, they hiter fesd with food

@ froem spene 10 spane untd it

reaches the mouth




MOLLUSCS AND
ECHINODERMS

Habitat:
Deep Sea
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Abyssal plain, Atlantic Ocean (> Bone-eating snot

g ’ b flower worm

I Atolla jellyfish } » 0
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comb jelly
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gallery 4

Crustaceans

Crustaceans

Habitat: Rock FPool




CRUSTACEANS

Crustaceans
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i: Painted spiny lobster {: Velvet swimming crab i Indo-Pacific horseshoe crab

2! Japanese spider crab
2 Acorn barnacle fth: 4

N: Comman heemit crab

3! Norway lobster (2 Harlegquin shrimp
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CRUSTACEANS

Habitat: Rock Pool

Rock pools are the smal pocxkets of seawaler left behind in the rocky holes ol the

shoreline at low tide, A very changeable habitat, nothing stays the same for long in
a rock pool. Wildlife has to deal with varying temperatures and differing amounts of
oxygen and space depending on who they are shanng the rock pool with,

lwdes are the nse and fall of the planet’s ocean. They are caused by the
sun and moon’s gravitational pull on Earth, making the ocean ‘bulge’ around its

+ .

middle and pulling water away from the coasts t

High and low tides therefore change
over the course of a month. lo avoid gett ng caught out by the tide and findir 2
themselves high and dry, creatures must carefully time thesr activities to fit around
the tdes schedule. Some have handy "backup’ plans, too. Limpets leave a trail ol
mucus, or siime, behind them when they search out food at high txde |‘:";¢ use the
trail to retumn to the safety of the rocks where they damp down ready for low tide,
ockang water inside their shell

Avy lo plale

Rock pool at low tide, fa: Beadlet anemone (open) 2 covering called a tu these

United Kingdom Ih: Beadlet anemone (closed) A sparts ook ke a "y
uneler o 10 Sonr S+ huib ¥

I: Montagu's blenny

water entirely. If they stay damy J: Two-spotted goby & Commaon periwinkle

an breathe theouph their shor engt ) 80 ¢

i 1 Lo X 5 {
pet g nt
tide comes in. Their strorg 6 Commaon starfish ) Shore crab
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Fish

Coral Reef Fish
Seahorses and Pipefish
Rays and Skates
Sharks
Habitat: Mangrove forest




FISH

Coral Reef Fish

The coral reef is one of the most diverse and beautiful ecosystems in the ocean and
the aremals that live there all rely on it in some way for their survival,

Coral reef fish often have beautiful pattemns and bnght colours which means they
can blend in, or camouflage, aganst the coral The wibrant appearance of the fish meght
also be used to attract a mate and certain colours can ako give a waming — reds and
yelows often mean that an sxdmvidual has venomous spines, poisenous skin or a sharp bae

Many coral reef fish have dever ways to find food. With specially adapted mouths,
surgeonfish and parrotfish graze on the algae that grows on the surface of coral
By removing the algae which would othenwise smother the coral, these herbivores help

to keep the reef alive, Some fish, such as butterflyfish, consume the coral itself, deaning

small patches so new coral can grow,

Predators, such as sharks, also roam the reef, hunting for food, Small coral reef fish,

ke damselfish and anthias, use the reef’s many hiding places such as caves and tunnels.

1! Longnose butterflyfish
Lergthc Approoe. 220m
These fish use ther long
OuUls 1o 'I' . I' - '1’ such as

sl crustaceans from the coral

creves

2! Mandarinfish
Lergthc Up to bom
Instead of scales, these fish have
A mucus coat g wh h protecty
them from bumps and bruises as

well as parasites

3! Powder blue surgeonfish
Lergth Up to Jiem
This fish 13 ramed o the sharp

scalpel hke spine 1t has either sde

of its tal

Koy to plate

4: Coral hind
Lengthc Up to S0er

These fish draw food nto thesr
mouths using powerfud suchon and

then swalow ther proy whole

Ja; Emperor angelfish
(Juvenile)

3b: Emperor angelfish (adult)
Lengthc Up to 40cm

hese (ah love to feast on
sporges. helpng 10 keep sponge

growth down n coral reefs

6 Clownfish

(seen inude anemont)
Lergth Up to llem

This brightly cotoured foh lures
other feh nto the anemone. The
fsh are then posoned and ecaten

by the anemone (see page /

42

@ Bicolour parrotfish
(juvenile)

i b Bicolour parrotfish (adult)
Lergtix Up 1o Blom

Parrotfish are Al born female,
with some trarsiorming into

males later n e

S Bluestreak cleaner wrasse
Lergth: Approsc 10om

These helphil ‘deaner (ah' set
up stations in the reef and ‘dean
any fish who wisit by eating any

parasites on thewr bodes




FISH

Seahorses
and Pipefish

Despite their unusual appearance and misleading name, seahorses are in fact fish.
They breathe using gills but they also have necks and bony plates covering their
bodies and eyes.

In shallow habitats such as seagrass beds or coral reefs, seahorses use their
curled tails to hold on tightly to their surroundings. This is because they are poor
swimmers and would otherwise drift away. Despite being slow swimmers, seahorses
are remarkable hunters. The shape of their head means they barely disturb the
water around them, so can sneak up on their prey unnoticed. The seahorse will use
rapid suction to catch its prey and then disintegrate the food: seahorses have no
teeth and so cannot chew their food.

Unlike most other animals, it is the male seahorse that gives birth.The fermale
will make the eggs, then pass them to the male to hold in his brood pouch, a special
soft area of skin beneath the tail. The male will then look after the eggs until they
hatch, forcing them out in a cloud of tiny babies, known as fry, after 10 to 25 days.
in the meantime, the female seahorse will have made more eggs, ready to repeat

the process.

1: Ornate ghost pipefish
Lergthc Up to 12em

Pipefish are related to seaborses
and have 2 straghtened body and
tad. While for all other species

of seaborses and ppefish it s

the male that grves birth, for thes
speoes it is the fermale.

2: Long-snouted seahorse
Lergthe Approx. |5cm

As its rame suggests, ths
seahorse has a loeg snout but
also a dstinctive spiky mane

Koy to plate

3: Leafy seadragon

Length: Up to 24cm
Seadragons are related to
seahorses and manly found =
Austraka. The amanng leat-like
structures on the body of thes
leafy seadragon are purely for
camouflage, allowing it to blend
n with the seaweed

4: Big-belly seahorse

Length: Up to 35cm

One of the bigpest seahorses in
the world, this species gets its

44

naene from its bagger than usual
‘belly’. The males have even
larger beflies because of their
brood pouch

J: Bargibant's pygmy seahorse
Length: Less than 2em

These tiny seahorses are so well
camouflaged in their coral habitat
that they were ooly found when
a piece of sea fan - a type of
woft coral - was examined n a
fab by marine biologist Georges
Bargbant o 1969




FISH

Rays and Skates

Ay ! U 1 around for over 250 million years, At s¢
ot n tl history, they retreated | jeptt | the ocean and remam the
today, gr ully ghding through the water or rest undetected on the seafloos
v have a skeleton made of a tough, flexible tissue lled cartilage, an
1051 i‘f 1 botl - Chwerll Lyl It Ing o1 I 0 and | Othie L
the giant mant 1y, are filter feeders, scooping plankton mto theirr moutt they
wove through the water
It flen hard 1o tel the difference between ray and a skate Fron DOots 10
nan d { both hawe ophisticated markng i patie on 1531 <N, 1Rays
owever, have stings on th ] while skates have a thicker tai iten with sma
hir v s their stings 1o delend themselw vhul % wve thorn T )
their 1k nd will usually cover themseldves in sand to ev » detection
1ere an 2V¢ ways tt 2 hish bree Skate use a touet 152 know
1 ‘mermaids purse to e their young. It's placed on the seabed, disgused by
weed and eventually covered in a la of alg e foetus will velop nsicl
th IS " U ) & year, emerging when ready, Ray awever, give birt! nesr
voung fully formed
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{: Bowmouth guitarfish {: Marbled electric ray 0! Bluespotted ribbontail ray

y o v | tes £ . AL At
» x } vy

by ng, 1 tad t 2 Knifetooth sawfish 1« ne, t) )

W ' it a1t pet 1 | r
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o Giant oceanic manta ray .
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Sharks

Sharks have roamed the ocean for around 450 milion years. Today there are over

500 species, with a huge variety of size, st

the truth s that only a handful of species are responsible for bites, and attacks are

With an enormous habriat to hunt in, sharks must use their excellent senses
to track down food. Alor g with their inaredible sense of smell, sight, touch, taste

ind heanng, sharks have an extra sense that allows them to detect the electncty

] by the muscles of Iving thangs They can sense this via tiny, selly filled pores

that are dotted around their head, Known as Ampullge of Lorenzini, these pores

e able to detect very low charges in water - great white sharks can detect one

o save energy while travelling long distances, s

pecial streambning

iles known as dermal denticles, Shaped more like teeth, the scales all point the

same way — from nose to ta and allow sharks to cut through the water easily

Sharks also have a super-light cartilage skeleton, whi

bony part of a shark 1s their teeth, which are unque t

sutegto U

e prey. [ hey form in multiple rows in a shark’s mou

re-grow throughout ther lives

Avy lo plale

1 Epaulette shark his shark uses its extra brp sraest fah in the world (the

ath U to 90y - tail f son flsh hark is the larpest
) smadl shark e
bt i ‘ I: Cookiecutter shark 0; Tasselled wobbegong
rather than swiny ength: Up t gth: Up ¢

} hark a act + ! 3 T if ‘..-‘

2 Great white shark arger animals 10 bite off chund hark baks ler d or algar

o1 f 1 | [ (et fedd r g (st

b lewr ne | | P an k ! s @ Fa

re b " 't 2 , ¢ Oceanic whitetip shark
hegher than the o waates gth: Approx

3! Basking shark These sharks are named for the
J: Common thresher shark Length: Approw. Ser white markings at the top of t




FISH

Habitat:
Mangrove Forest

Mangrove trees can survive conditions that would kill most other plants. Growang in

vastal areas, these tough plants can

cope with salty water, intense sunshine

-;'I'J'n',‘.ir'.g. tides and crashir B waves S{.,]'»:_‘x!"; on stlts in the water prop roots spread

cut from the trunk, strengthening the mangrove trees so they can wiathstand storms

Where these roots enter the water; they create caves and tunnels — the perfect
wding places for fish and other small amimals, This is especially useful for young anenals

ncluding lemon shark pups, which use the mangrove as a nursery before starting
their adult lives and ventus ng out INto the ocean

Because mangrove trees grow along coasthnes, they offer excellent natura
protection from the force of the sea. Without mangroves, coastal communities
would expenience more frequent damage from storms that blow in from the ocean
Mangrove forests also play an important role in sheltering young fish. These fish wi
go on to support food chains across the ocean, providing food for thousands of

different animals — including humans.
Aoy to plate

Mangrove forest, South East 3! Barred mudskipper 3 Sicklefin lemon shark
Asia Lengthc Up to 19%cn Lengthc Up 1o 3.4

p1
A abed the When 1t sharks are | t

1! Fiddler crab noor heltes Pt 1he margron

Carapace wadth: Up 1o Jon ‘

ra e

Males have ore small daw ar {: Hardyhead silverside ¢« Silver moony

arpe one, which they wirve engthc Up to 12cn Lengthe Approsc. 12cn
the ar to attract a female hese ittie fah lve in Dep shoa Strpes e it hard for othe
5 " t whech way t
2! Mangrove plant 2! Indo-Pacific tarpon s facing
Hesght: Approx. 30m Lengthc Up to 45 Scrv

wrronee pla pves Tilter out Adudt tarpons terd 1o be found S Rhizophoro rocemaosa seed

as much as 90 per cent of the salt at sea, but young fish fve i Length: Up to 30cr
om 1 s a 4 ' vl lovay rk and Mar; ds ¢ 1 the
Ay | t vater, 1 i they find a
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Mammals

Cetaceans
Pinnipeds
Manatees and Dugongs

Habitat: Kelp Forest



MAMMALS

Cetaceans

Whales, dolphins and porpoises are all members of a group of manne mammals
called cetaceans. Found throughout the ocean from the tropics to the freezing poles,
all cetaceans are able to swim enormous distances and stay warm,

Cetaceans, like land mammals, are warm-blooded, breathe air with their lungs
and feed their young milk.Yet despite their similarities, cetaceans have very different
ways of feeding to other mammals. Toothed whales have small, sharp teeth suited
to hunting and kilkng large prey, while baleen whales use brush-like baleen, which
s made from keratin just like human hair and nails, to filter tiny plankton from the
water. As air-breathers, cetaceans also need to hold their breath to hunt for prey.
Sperm whales can dive to depths of around 2,250 metres and can hold their breath
for up to 20 minutes.

Cetaceans often feed and breed in different parts of the ocean, meaning they must
travel huge distances every yearn Incredibly, humpback whales are known to complete
a 16400 kilometre round tnp, travelling between the Equator and the Antarctic. Good
communication & essential dunng these long journeys. Dolphins use clicks and whistles,
while whales use deep-sounding songs As well as being the largest animal in the world, biue
whales are alkso one of the loudest. A male’s song can reach 188 deabels — louder than a
jet engine! Thesr songs can be detected by other blue whales hundreds of kilometres away

Key to plate

1: Short-beaked common
dolphin

Lesgthc Up to 24m

Found n groups of hundreds,
il et thousands, of indmduals,

these anrnab e very soas

J: Commerson's dolphin
Lergthc Up to |.5m

These small dolpbens are playful
olten swrnmeng upside down or

leaping into the ar.

3 Sperm whale
Lergthe Up to 18m

Thes deep-sea diver s known to

prey on gant squd

£: Harbour porpoise

Lengthc Up to 2m

Porpaoises look very smiar to
dolphens but have & shorter beak

with flatter, spade-shaped tecth

3: Humpback whale

Lengthc Up to 16m

Despite their name, these whales

do not have a hump on thos
back. but they do make 3 curved

shape when doving underwater
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(3: Common minke whale
Lergth Approx. 10.2m
One of the smallest baleen
whales, this species is often
peeyed upon by orcas (see

page 66)

- Beluga whale

| v:rvd',l' Up 1o 5

Like 3l polar whales, the befiuga
has no dorsal fin. This means

it Can swen beneath the e

without scrap g el




MAMMALS

Pinnipeds

The pinnspeds group consists of three types of manne mammals: seals, sea hons

and walruses. These tough predators are fast and agile and are able to survive in

the coldest water on Earth, Usually found swimming underwater, pinnipeds use

land or ice floes to escape predators

Irue seals have large eyes that work well in the dark, a thick coat of

blubber and fur, and no wisible ear flaps. They usually breed on solid ground or on

ke floes around the Arctic or Antarctic, but don't live on land as they can't use

their back flippers out of the water. Instead, they must use their strong stomach

muscles and short front flippers to pull themselves forward,

Sea bons and the closely related fur seals are agile, graceful swimmers and can

twist and turn in the water much more easily than seals. They often spend time out

of the water and can rotate their flippers forward so that they can walk on land.

Sea lions and fur seals have visible ear flaps, whereas true seals only have ear holes

I'he walrus is a hefty creature who spends a lot of time in the water hunting

for clams and other mvertebrates. | he walrus has enormous tusks, or teeth, which

can measure close to a metre. lhey are used to keep ice holes open in the winter

essential for any air-breathing mammal living on the ice.

I Ribbon seal with pup
Length: Up to |L6m

The striking patterns of the
rbbon seal develop as they grow
They are born white and later
moult, loocking e their parents at

around four years old

2 Antarctic fur seal

ength: Up 1o | 8m
With fur popular as clothing m
the eighteenth and nineteenth
century, thes seal was aimost

hurted 10 extechon

Koy to plate

3. Californian sea lion
Lergthc Up to 24m

Like ak pnipeds, sea bons have
viirnsae, of whakery, arours]
their laces, which "tfp them to
peck up on movements in the

water made by peey

£ Walrus

Lergth 2.2-16m

'-‘.'r--;'i‘.r?r over | S00k 5 these
aduits may eat as many as 6,000

clams in one %pg.rg weasnn
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3! Marbour seal

Length: Up to 19m
Harbour seals live along the
notthern coasts of Noeth

Amenca, Europe and Asia

i Southern elephant seal
Length 2.6-58m

One of the deepest diving
mammals, the speces has been
recorded 3t depths of 2.000m
The males have trunk fike noses

which they use to attract females




Manatees and Dugongs

Gracefully ssimming in shallow waters, resurfacing every few minutes to take a
breath, these manine mammals were once mistaken for mythical creatures by sailors.
Today, manatees and dugongs are known as sea cows,

Dugongs live in tropical waters and use their strong, flexable upper lip to pull
up seagrass. This often disturbs small invertebrates, making an easy meal for golden
trevally fish that often trail alongside the dugongs, using them for protection.

There are three speaes of manatee, all named for their difierent locations:
the West Afnican manatee, Amazonian manatee and West Indian manatee. Unlike
dugongs, manatees can travel into rivers from the sea, and the Amazonian manatee
kves exclusively in freshwater: Manatees don't have insulating blubber so they must

58

migrate in the colder months to guarantee water temperatures of at least 15°C.
Affected by toxic algae blooms (see page |2) and the loss of their warm water
habitat and seagrass feeding beds, numbers of manatees and dugongs are in decline

and many species are now on the endangered species list,

1: Steller's sea cow skull
Length of skull Approx. 6lem
Hunted to extinction by 1768, all
that remars today of the Steller’s
sea cow are fossils. They reached
ENOMOUS SZES, RrOwWing up to

10m lorg

Koy to plate

2! Dugong

Lengthe Up to 3en

Dugongs are shghtly smaller than
maratees. They have fuked tak
made up of two lobes pined
together, smiar to dolphins
There & oaly one speces of

dugong dewve today
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3 West Indian manatee
Lergth Up to 3.5m

Manatees are dstingunhable
from dugongs va thesr larpe,
rounded paddie tall and nails on
their fippers. The West Indian
maratee o the Lrgest member of

the group



Habitat:
Help Forest

Kelp s a kind of seaweed that grows in cool coastal regions. Unlike plants on land,
seaweeds have a holdfast instead of roots, which grips to the rocky seabed, ensuring
the kelp 15 locked in place. Each holdfast has one or more stipes, or stalks, reaching
up to the surface. Some types of kelp grow as tall as 45 metres, forming vast forests
that tower above the seabed,

All ecosystems need a delicate balance between photosynthesising organisms
(such as seaweed), herbivores and carnivores, In the kelp forest. this balance is best
seen in the relationship between kelp, sea urchins and sea otters. Sea urchins graze

on the kelp, making space for new plant growth, Sea otters then feed on the urchins
keeping thewr numbers down and ensunng they don't eat all the kelp.

Kelp forests are vulnerable to climate change as warming seas bring less of
the nutrients needed for kelp growth and poor water quality reduces the light levels

needed for photosynthesis. It is possible therefore that, as our ocean warms, kelp

forests may move further north 1o cocler waters,

Aoy to plale

Kelp forest, Californian coast,  the nest and entice fermales 6: California sheephead

United States of America with swimming performance enpth Apprax, 9l
Ths species starts oul as a female
1: Bull kelp £ Glant kelp
; b A z AL ” andd turms Mo a male [ater n e
Lergthe Appros, 36en ergtfc Approx. 4om
v ks evachy . . v L kelD can grow 5 T x5 >
Bul kel extract o used n & | Gant kel Rrow as r PR Purplescaur(hm
prod o g xe oream A5ema iy, makang it one ol the ength "';'ii""‘ 10¢ey
o, fasiest-growing ns of These sea urching are a theeat
2. Southern sea otter Earth. When detached from the 10 kelp forests. Sinco 2014
engtic Up to 14m cabed, it Hoats in mats, pavng 95 per cent of the bul ke T
Sea otters were hurited Fodt o 101 ] :
shelter 10 many ansmals in Noethern Califoer {
extonsvely for therr I n the BN 2 v )

have heen devoured by thery

s arcd 1800 Ther numbers 3 Leopard shark

have sloady recovered, but they Lergth Approx. | & 8- Rockfish

are stll an endargered speces Touns sharks are experts at pe y O4em, dependirg
finding snails and crab the AR
J. Garibaldi fish sandy scabed fite " ‘
- y Walx “ ey ‘-, e rockfnnh ¢ an e iy
Lergthc Approx, 30cm In 4 .
o Kep Jorest around 100 years

Mule Tsh defend their nest year

rourd. and in the spong will clear

6o
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Birds

Seabirds
Habitat: The Poles



BIRDS

Seabirds

Seabirds make up around 3.5 per cent of all bird speces. Whether they spend the
majority of their lives ghding over the waves like the wandering albatross or visit the
ocean only to collect food like the puffin, these birds all have a connection to the sea

The hunting methods of seabirds vary: some, like the blue-footed booby, will
plummet almost 30 metres from the air into the sea, diving underwater in pursuit
of prey. Others surface feed, skamming the water while still in flight. Penguins have
given up flight altogether and have strong, short wings that behave more like flippers,
providing powerful swimming strokes underwater.

Many seabirds migrate to breed, with some travelling enormous distances.
Wandening albatross have been known to fly around 16,100 kilometres in a single
journey, barely flapping thewr wings. Instead, they use the wind, catching updrafts to
keep themselves airborne.

The emperor penguin is the only animal that spends the winter in Antarctica.
This amazing animal will walk 80 to 120 kilometres inland to breed in colonies.
Once the egg is laid and hatched, the pair will take turns to guard their chick while
the other returns to feed at sea. Only by working together can they raise the next

generation of emperor penguins in such extreme conditions,

Koy to plate
1: Herring gull 4: Wandering albatross > Atlantic puffin
Wingsparc Up to 1.5m Wingsparc Up to 3.5m Wingsparc Up to 63om
Now more of a scavenger thana  Wanderng albatrosses can spend . When the breeding season s
predator, guils will take food fram  years at sea without returnng to finshed, these brds shed ther
brs and directly from people! fand once colourful beak plates and eye
patches

2 Wilson's storm petrel J: Blue-footed booby .
Wingspan: Up to 42cm Wingsparc Up to 1.5m &: Emperor penguin
This bird hovers just above the The booby's bright blue feet are Height: Up to 1.2m
water's surface 80 it can pick at used by the males 10 attract a This & the largest perguin species
the plankton st undermneath mate 9: African penguin
J: Red-billed tropicbird 6: Australian pelican Heght: Up to /0cm
Wingspar: Up to Lim Wirgspare Up to 2.6m The only pergun to be found
A favourite od or this bird & This species has the lopgest beak on the continent of Africa. this
flying fah, which they are known of any known brd, reacheng up 10 penguin has to cope with

half 3 metre hotler efmvronmentsy

to catch m mud-air
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BIRDS

Habitat:
The Poles

20OITY ' ” L I 1 % I 4418 | i i\ 1 di't ! | 1 " » NI 1 I
n ratures as low as -80°C., wi hat reach 161 kilometre
s for half the year, these ice-covered regions are home to only
the touphest catures
Antarctica. known a e South Fol lound at the ithesnin L tip of ouwr
planet and is a continent that 1s covered in and surrounds v 1ce, The Arctic, or Nortl
the area « i at the most northern part of Ea [ e » ts extrems
ondions, it 1s home 1o a wide va y Of vwalchhls ne ol the r lor tt 30
winent cold waters whec!t pr vidle t} ertect whons | phiyloplankion
Hloom (see page |/ hese iImportant MICroscopic creatures are the very hirst ]
the f ! ), whuct ludes top pr 1tors ke polar bears an WCAS
The fluctuating levels of ice at the pols in affect the life cycles of the wildlife
{umpback whales, for example, swim from their breeding grounds to the Arctic or
Antarctic dunng the summer L« ess waler usually woed unde during the
W r. But tha e is melting unnaturally fast due t imate change, damaging
t DI I the reaturs L 1S therelore wit nat we monitor and reducs [
act on these vulnerable parts of the world
Avy lo plals
An Arctic ice shell, Arctic the polar bea ercls 1 ol lifreese in ot
Ocean tene on the Arctic sea e t t ! from freezey nt
) sl it ) the |
I: Arctic tern
pan: Up te 3 Narwhal 2! Orca
Tl # . harms whch ca t { ! { 5
T ' fare a
2: Polar bear I Arctic cod R A =
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Reptiles

Sea Turtles

Habitat: Galdpagos Islands




{

Sea turtes have lved in t)

e OCean 1or arounda

the oldest reptiles alive today With their thick pro d
oowerful webbed flippers, they are perfectly ada g
wumeys of thousands of kilometres across entire oceans, they are strong swamme

In a similar way to humans using satelite navigation, turtles use the planet
magnetic field to find the beach on which they were hatched, retuming every seasor
1o lay thes own eggs This long journey then followed by t enormous physica
challenge of dragging their heavy bodses out of the water, digging a large hole ar

retum 1o the sea, ea

1 wast {or the egps 1
>

'f'. wi the beach tow

rom ap

I! Loggerhead turtie

sometimes up

y UL

70

100 in a nest. When

their 100 15 done

g the egps to incubate beneath the sand. Many predat: le
hatch. s« e babwes wall all emeryge at the same tme, racing
ds the sea. Once in the ocean, they will spend their whole live

ack twurtles have been known (o travel 16,000 klometres in
de some tles swam nearty | 3,000 kiometres
101 v‘n’,f on rrturn t {881 breoed
Aoy to plale
3! Leatherback turtle 3! Green turtle
t nathe | 1 Y p
f Prox
Werahing ’ he oreen t }
it | ) t { st Ay 1 t | AN
1 tur » th 1 ot ¥ v a
4' ¥ !
} " ards anel
I: Olive ridley turtle % e
Che wrathy Lo 1 "
z ' : 1 e
' f i
f L A tca '}
. ) :




Habitat:
galdpagos [slands

ne PBADALC Islands are teg or ""[[]L] r UUU Klometres v t of E J * |
Altho &N he cimate s | jally hot, the Galap g0s ecenerally expenence cool rly
weather, 1! because of the Humboldt Current n 800-kilometre-vade stnp of
cold. nutnent-nch wat that pa t lapas 10t only cooling the al Vi
t, but also pr ng the nutre { d tor ytoplankton ¢ tnggerng
wndreds of different lood haur

water; the islands are home to lots of unsque specie
any of whach ane 1 nowhert e or rth. Thi jes the manne 1iguana
5% d ! Darwan durng | vels on board the HMS B y 1830
e wWere anu i th 1 Lur 11 1 foary 1 hie ry (oL I \
Arourxd U0 marme spe ive and feed in t tlapa g egion and the
nd 1OW anne protected By lmiting fish nd protecting wikdiil
WE ( h fully protect the unique nature of tl icrechble IS the world
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Galapagos coastline,

2 Marine iguana : Scalloped hammerhead
Republic of Ecuador th

A |

he f ! Y he larpe hea

I: Magnificent frigatebird 2 ‘, : : ’

1 larg 1 i: King angelfish

pular, tha {: Flightless cormorant th: A
! \ 1 ) ) N
! ‘ § “ .
2: Galdpagos penguin ( . : o o
’ 1 ! e S &

g i leve n t bt §shing e ot 5! Sally Lightfoot crab
i ihor y Decause ) .“ { Arapace i 0l

i ral

3 Bullseye pufferfish
1l Ansest R

™
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One Ocean

Habitat: Open Ocean

Humans and the Ocean




ONE OCEAN

Habitat:
Open Ocean

Move away from the coast and you will eventually reach the open ocear: a vast
expanse of water where there i1s no land in sight. For animals iving here, food 15
hard to find and the distances are enormous

The open ocean extends from the sea's surface to just above the seabed
Most creatures gather in the upper waters, where sunlight enables phytoplankton &«
photosynthesise, P!l:,’[:;)',:‘.,lr sion need nutnents and these are camed from the land 1o
the sea by nvers and streams. These nutnents only reach some parts of the ocean's

surface, but where they do, they leed enormous blooms of phytoplankten, which in

turn provide {ood for ocean creatures.
Smaller creatures often make up for their size by forming shoals, Predators find
t dificult to peck out just one fish from a shoal so when targeted, fish tend to form

a bant ball and pack in ck

ser together. Bait balls can attract larger predators and they
all have different ways to catch a meal. Whales lunge through the middie of the shoal
consuming hundreds of fish in one go, while sharks use their speed and power to

outswim the fish, Of course humans also visit these open waters to catch fish to feed

people back on land, putting a stran on the sea's dwindling resources
Aey to plote

Open waters, Pacific Ocean : Silky shark 6 Yellowfin tuna

Lergthc Appros. 2.5m Lergthc Approx T
I: Blue flying fish These sleck ope L Yellowfin tuna swim in larg
ength: Approx. 20cm are found in warm waters schools, often with other aremals
yrg 15h use thewr wing-8k h as doipt

s o gide above the water’s {2 Pacific herring

rface. They can usually 'y Lergthc Approx, Jocm :.' Pacific white-sided dO'P’l'ﬂ

arourd S0m. but on an updraft Herming fishing supps

an traved up 1o 4000 wnmunites anng the Paci White sded dobhins ofter

2 Mahi-mahi . 100 indvid
npth: Appeox., L 2 Indo-Pacific sailfish

emales lay betweer 0L 00 L ergtt -'.;.'.qy-. d Y

yOy 1t 1. 1 1 | ' o
arxd Y ) RN ne 90, 1w he sullah ca } cod
10 three ) YO wo o HOEmT




ONE OCEAN

Humans and
the Ocean

The ocean is one of humanity’s greatest assets. Due to its immense size, it was once
thought that the ocean was inexhaustible, but we now know this is not the case

With a growing population, our dependence on the ocean has never been
greater. An increased use of pollutants such as plastics, ¢l and greenhouse gases
have led to parts of the ocean beng unable to support the life they once did. But
this can change

T'he ocean is resilient and can recover if given time. Damage can be reversed
if protective measures are put in place. Marine scentists and engineers have more
knowledge and technology at their disposal than ever before, which have led
to initiatives such as wind farms (providing sources of green energy); the rise of
protected marine habitats (ensuring the survival of endangered species); more
sustainable ways of fishing; and improved ways of iving that can reduce our globa
carbon footprint. Whether it is by making small changes to our everyday lives or by
campaigning and spreading the message — together, people can make a dfference

1o the future of our oceans.
—_——— Aoy to plate

1: Offshare wind farm 37 Fish farms (3: Marine Protected Area

Wind farms help to produce dear Sustarable fish farms take (MPA)

rencwabile energy. The care not 1o damage the local Only around 8 per cent of the
JE currently has the woeld's erraronment o use harrmfu workd's ocean is protected, bt
anpest offshore wand arm chemicals. They provide healthy stuches show that these areas

caled Hormaea ) In JO2 3 food for people withaut takng alora AONS 10 e f

skt 2 third of the UK animmals from th The cean Alance has

electnoty came fromm wind power, therefore st 3 tarpet 1o protect
{: Large fishing boat at feast 30 per cent of the globa

20 Agricultural runoff Large ships can spend weeks at ocean by 2030

Pestiodes used n crops can wash sea, catching thousands of

Mo rivers and flow into oceans toanes of fish 2 Coral bleaching

sunng harm 1o many manne 2 Coryl reet e ther

arenals, also tnggenng harméul : Ecotourism when the oc emperature
Ecotounsm encour

rses or its chemca

algae blooms (see page 12)

is altered (see page 2
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LIBRARY

Adapted The process of change
that means an animal is better
suited to its environment.

Bioluminescence he production
of light by living things through
chemical reactions in their bodies.

Camouflage Colours or patterns
that help an animal to blend in
with its surroundings and hide
from predators.

Carapace The protective shell on
the back of some animals such as
tortoises or crabs.

Carnivore An animal that eats meat.

Cartilage Tough but flexible tissue
found in the body of an animal.

Cold-blooded Having a body
temperature that changes according
to the environment.

Currents The constant movement
of seawater driven by forces such

as gravity.

Ecosystem An area where living
creatures such as plants and animals
interact with non-living things such
as soil, water, temperature and air.

Endangered A species at risk
of becoming extinct.

Evolution The process by which
living things change over time.

Extinct A species of animal or
plant than no longer has living
members.

(lossary

Filter feeder An animal that
feeds on particles or small
organisms strained out of
water.

Food chain A way to show

how living things get their food.

Some animals eat plants while
some eat other animals. A food
chain shows each link in the
chain, for example, a giraffe
eats leaves and a lion eats

the giraffe.

Habitat The places where
plants and animals live.

A habitat provides the

right type of food, water and
shelter for the plants and
animals that live there.

Herbivore An animal that
eats plants.

Insulation A thick layer that
stops heat escaping.

Marine Anything that relates
to the seas and oceans.

Migration The movement
of animals from one region
to another at a particular
time of year.

Nocturnal Awake and active
at night, and asleep during the
day.

Parasite An organism that
lives on or in another plant
or animal and gets its food
from or at the expense of
its host.

8o

Photosynthesis 1he process
plants use to take the energy from
sunlight and use it to convert
carbon dioxide and water into food.

Polyp Tiny animals that resemble
sea anemones and live in huge
groups called colonies.

Predator An animal that hunts
other animals for food.

Prey An animal that is hunted or
killed by another for food.

Spawn Animals that live in water
such as fish and amphibians lay their
eggs, or ‘spawn’, in water. This type
of reproduction is called ‘spawning’.

Species A particular type of plant,
animal or other living thing.

Toxin A poison produced by
a living thing.

Venomous Able to produce a fluid
called venom, which is poisonous to
animals and humans.

Warm-blooded Having a body
temperature that usually remains
the same. Warm-blooded animals
can make their own heat, even
when it is cold outside.



