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V O Y A G E :

Look through the porthole to see 
mountains and trenches in the depths of 
the sea, and spectacular coastlines on 

the surface. Discover ships, submersibles, 
lighthouses, and astonishing sea life.

From the icy waters of the Arctic to the 
Great Barrier Reef, your amazing 

journey is about to begin!
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/\. ~~ FOR THOUSANDS OF YEARS, people have 

@~ been sailing across the oceans to discover new lands. But it 
\) wasn't until relatively recent times that humans started looking 
~ beneath the waves to discover a whole new hidden world, just 
<::J waiting to be explored. Today, amazing technology has allowed 

§? 
ocean explorers to voyage into the ocean depths, unveiling a 

o kaleidoscope of sea life, and to map the dramatic panorama of 

~ 
the ocean floor. Yet much of this watery world is still unknown. 
Now, with Ocean, it's time for you to embark on an exhilarating 

r;:::::;;, journey of the high seas and join the race to find out all there e is to know about the oceans. 

2S 

DEsnNAnDN OCEAN 
Your voyage begins with a peck at the 

science behind the oceans, before being 
fully Immersed In the Icy waters of 

OCEAN PACK 
At the back of this baok you will 

find a pack containing: 

---.":=':'-=..:='':='::~ . ..... ''::' 
----.-~ ............ .. .. --... ~ .. ---.. -.--

0CfAN POS1ER 

• 
STICKERS 

• 
POSTCARDS 

the Arctic. Your journey then d';o/j.L;.,.o.;.~-..:.": 
continues around the world, 

guKl ing you through the ridgts 
and trertChes of the Atlantic and 
the chain of coral islands in the 

Indian Ocean, across the vast 
Pacific, to the tceberg--ladcn 

Southern Occan. 

,... ht1hII1Itlhe DCNfIs' biJgaf end 
bat ** n w.n alP'DI*nII" It.; 
_~/nb wftfsendlhrJr 
CD_ ..... cu(arbftJlulr 
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EXPLORING TME OCEAN 
Th. _nology bdlind pmpl.s' ccpIo<atioo of 

the seas Is dttailed along the wwv. Read about the first 
ceran txplortls who sailed the seas, and then taler: a look at 

the fncrtdlble technology of submersibles and SCUBA that 
has enabled us to irMStigate beneath the: ocran's sul"fatt. 

Along the way, Focus Oft. •• features 
show you each ocean's most 

unm issable sight:$, from 
IighthoustS and their fascinating 
history to the biolumin~r!CI! 
of deep-sa ereaturu. 

• 

--
SEA UFE ••• 
From dazzling coral reds to 
the thrMng communities in 
kelp f ...... ,nd 00 tidal.oo... 
the amazing marine lift beneath 
the w;MS and on ~ ~ Yiorc:s is 

showcased In the Sea life .. features. 
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1 ocean floor
The ocean floors are made of 

a dense rock called basalt—
the same rock that erupts 
as molten lava on Hawaii. 

They form a part of 
Earth’s crust that 

is constantly 
being recycled 
and renewed.

1

2

2 continents
The continents are made of lighter 
rocks, like the granite of this 
California mountain, than the 
ocean floors. The continents 
resemble huge rocky rafts 
that float on the deep, 
dense rocks of 
Earth’s interior.
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a dense rock called basalt—
the same rock that erupts 
as molten lava on Hawaii. 
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2 continents
The continents are made of lighter The continents are made of lighter 
rocks, like the granite of this 
California mountain, than the 
ocean floors. The continents 
resemble huge rocky rafts 
that float on the deep, 
dense rocks of 
Earth’s interior.
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�ocean planet

basins where Earth’s crust is a relatively thin layer of heavy, dark
rock

.
surface than the land. Between the continents, the oceans lie

in
dee

p
has oceans of liquid water that cover far more of Earth

’s
Earth is the only planet in the solar system that

Left: the eastern Pacifc • Above: Great Barrier Reef, Queensland, Australia

US_008_009_OceansPlanet_Opener.i9   9 2/10/08   12:55:58

�ococo ean planet

basins whererer Eartrtr h’s crust is a rerer latively thin layer of heavyvyv , dark
roror ck

.
surfrfr afaf ce than the land. Betwtwt een the continents, the oceans lie

in
dee

p
has oceans of liquid wawaw ter that cover fafaf r morerer of Eartrtr h’s

Eartrtr h is the only planet in the solar sysysy tetet m that

Left: the easteern Pacifc • Above: Great Barrier Reef, Queenslandd, AAuussttralia



010_011_OceanFloor.indd   10 4/9/08   10:38:39

10

If all the water were to drain out of the oceans it would reveal a dram
atic

landscape
with soaring mountain ridges, yawning chasms, and vast plains dotted

w
ith

volcanoes.

hotspots and seamounts
In many places, such as hawaii, oceanic volcanoes that have erupted over 
“hotspots” beneath earth’s mobile crust form volcanic islands. these eventually 
stop erupting, subside, and become submerged seamounts. this colored sonar 
image shows a chain of seamounts close to an ocean ridge.

satellites and sonar
amazing advances in technology allow us to see the hidden terrain 
of the ocean floor with the same clarity as the surface of the Moon. 
Satellite views like this false-color image of the Indian Ocean reveal 
the big picture, while sonar images home in on the detail.

Continental shelf is the edge 
of the continent, which slopes 
down into the sea

Extinct, sinking hotspot 
volcano forms a 

submerged seamount

Volcano erupts 
over the hotspot 
beneath the crust

As the crust beneath the ocean floor 
continues to move, propelled by the activity 

at the midocean ridge, the volcanoes that 
have erupted from the stationary hotspot 

move with it and become extinct

ridges and trenches
the ocean floor is a thin crust of basalt covered 
with sediment and peppered with active and extinct 
volcanoes. Ocean floor is destroyed where it is 
dragged into ocean trenches, but new rock is 
created at spreading midocean ridges.
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Continental shelf is the edge 
of the continent, which slopes 
down into the sea

Extinct, sinking hotspot Extinct, sinking hotspot 
volcano forms a volcano forms a 

submerged seamountsubmerged seamount

Volcano erupts Volcano erupts 
over the hotspot over the hotspot 
beneath the crustbeneath the crust

As the crust beneath the ocean floor 
continues to move, propelled by the activity 

at the midocean ridge, the volcanoes that 
have erupted from the stationary hotspot 

move with it and become extinct

ridges and trenchesridges and trenches
the ocean floor is a thin crust of basalt covered the ocean floor is a thin crust of basalt covered 
with sediment and peppered with active and extinct with sediment and peppered with active and extinct 
volcanoes. Ocean floor is destroyed where it is volcanoes. Ocean floor is destroyed where it is 
dragged into ocean trenches, but new rock is dragged into ocean trenches, but new rock is 
created at spreading midocean ridges.created at spreading midocean ridges.
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This satellite image of Japan shows deep trenches where the ocean

foor is sinking
back

into
the

hot m
antle

below
the

crust.

Some of the melting rock erupts to form chains of volcanoes, and
the relentless m

ovem
ent causes

regular earthquakes.

ocean trench

Molten rock rises up 
from inside Earth to form 
a midocean ridge

Ocean crust plunges 
into the hot mantle, 
forming a trench

Ocean crust melts 
into molten rock

Sediment blankets the 
bedrock of the ocean floor

The sea floor is pushed apart 
by more magma rising in the 
ridge—a process that is 
gradually widening the ocean

Molten rock erupts from 
volcanoes as ocean 
crust is destroyed
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foor is sinking
back

into
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below
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Some of the melting rock erupts to form chains of volcanoes, and
the relentless m
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regular earthquakes.

ocean trench

Molten rock rises up Molten rock rises up 
from inside Earth to form from inside Earth to form 
a midocean ridgea midocean ridge

Ocean crust plunges 
into the hot mantle, 
forming a trench

Ocean crust melts 
into molten rock

Sediment blankets the 
bedrock of the ocean floor

The sea floor is pushed apart 
by more magma rising in the 
ridge—a process that is 
gradually widening the ocean

Molten rock erupts from Molten rock erupts from 
volcanoes as ocean volcanoes as ocean 
crust is destroyedcrust is destroyed
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up
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to
form

clouds and rain. The rising air is replaced by air blowing in across the ocean as wind, building up waves as it travels.
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1 lApTEv sEA
Much of the pack ice of the 

central Arctic Ocean forms in 
the Laptev Sea off Siberia. It 

then moves over the North Pole, 
carried by ocean currents.

2 grEENlANd IcE
 Glaciers flowing off the 

thick Greenland ice sheet 
dump great blocks of ice 

into the sea. These 
icebergs may drift as 

far south as the 
Atlantic, where they 

can be a danger 
to shipping.
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In winter the Arctic is 
almost permanently dark. and 
the air temperature can fall to a 
teeth-chattering -5S"F (- SO"C) or 
below. Bit by bit, most of the surface of 
the Arctic Octan freezes to cvc:ntually form 
a mass of floating ice that is roughly the size 
of the US. The! iCI! forms 85 a single sheet but 
soon breaks up Into separate let floes. These art 
jost led together to form a -landscape- of icy ridges, 
with occasional cracks that rtYtsl the deep, dark 
water below. Much of this pack let forms off Siberia 
and is carried clockwise by octan currents around the 
central Arct ic Ocean. As more seawater frcezrs onto its 
base, the icc bcCOO1(S thicker, rtachlng a maximum 
thickMSS of 10 ft (3 m) in the ctntral part of the ocean. 

ICE FORMATION 
As the ttmperaturt at the ocean surface falls 

below its freezing point of 2B.8"F (-1.8"C), tiny 
ice crystals form In the water. During this 

freezing pro<:tlS the sea salt is apc:lled, crt:ating 
iet that is almost pun:! watr:r. Tht: iet crystals 

clump together to form floating platr:s of 
-pancake icc," which art: pushed togdher by 
thc wind and currt:nts to form thick pack icc. 
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diving seabirds

Polynyas are areas 
of Arctic water that stay 

ice-free all winter due to strong 
winds or currents. They form in 
the same places every year, such 

as Northwater in Baffn Bay, 
which lies between Greenland 

and Ellesmere Island.
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ATLANTIC 
OCEAN 

ARCTIC 

Sea of 
Okhotsk 

In spring the pack icc 
around the edges of the Arctic 
Occan starts breaking up and 
mdting away from the surrounding 
coasts. The iet edge shrinks north, leaving 
a central all!8 of appan!ntly permanent 
summer ice in the centnll Arctic Ocean. In 
fact. since the pack ice drifts slowly across the 
North Pole toward Alaska, Ntry part of this 
"permanene ice sheet melts away after a few years, 
50 it is known as mu ltlyur Icc. In September this area 
ofsummt!r icc is roug hly half the sizt! oftht! wintt!f icc. 
The sinking cold, sa lty water beneath tht! i« stirs up vital 
minerals for plantUke, microscopic algae. As soon as the icc 
metts ~ start mu lti plying fast in the sunli t water, 
creating masses of food for Arctic marine lift. 
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As the plankton swarms multiply in the sunlit seas, so do the fsh that eat them
. The fsh, in

turn, are
then

preyed
upon by a variety of hunters, such as seabirds, seals, narwhals, and killer whales like

the
one

show
n

here.

rich pickings
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Icebreaker 
facts

Power: Often nuclear
Crew: up to 200

Length: up to 535 ft (160 m)
max speed: 23 mph (37 km/h)

speed in ice: 12 mph (19 km/h)
max ice thickness: 8 ft (2.4 m)

True icebreakers are specially designed to smash ice, but many ships have ice-strengthened
hulls. One

of the
earliest w

as the
Fram

, used

by norwegian explorer Fridtjof nansen to cross the Arctic Ocean between 1893 and 1896. It becam
e

trapped
in

drifting
pack
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Powerful searchlights are 
used during the Arctic’s 
prolonged hours 
of winter darkness

Helicopter 
landing pad

H
ere, the

Finnish
icebreaker Apu

is tow
ing

a
freighter, while a smaller ship follows in the cleared path.

The
im

m
ense

pow
er of an

icebreaker allows it to
tow

another ship while breaking through thin ice.

and help to locate open leads in the ice.

Most icebreakers carry helicopters to ferry supplies
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Very gradual 
upward slope 

allows the bow 
to ride up over 

the ice

Hull is made of specially 
strong ice-proof steel

Slippery polymer paint on hull reduces 
friction with the ice and saves fuel

Extra-powerful engines push 
the ship through the ice

Superstrong 
propellers with 
replaceable blades

An ice
brea

ker
has a very stro

ng hull with no exposed projections that could be damaged by the ice, and a special bow profle that slides

up over
the ice to crush it. Its extra-strong propellers have replaceable blades that can be changed at sea.

dEsignEd for thE job
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Stranded on the coast of northwest Greenland, this iceberg is starting to melt away in the 24-h
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r

DriFting iCe
sunshine of an Arctic summer. Many icebergs do not travel far before they run aground in shallo
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r.
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top-heavy
and

in
danger of capsizing. They eventually melt away altogether, dropping any rocks they were carrying to the ocean foor.

As
they

drift at sea, icebergs start m
elting

into
strange shapes. As their submerged parts melt in the warmer water, they become
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Icebergs are made of glacier ice, which is basically compacted snow, so although

they
foat in

the
sea

they
contain

no
salt.

However, icebergs are often gray with ground-up “rock four” collected by the glacier on
its w

ay
tow

ard
the

coast.

    
compacted snow

Many Arctic 
and Antarctic glaciers 

fow right down to the sea, 
where huge chunks of ice break 
off and foat away as icebergs. 

These can drift for months in the 
ocean currents and, if they stray 
into busy shipping routes, can 

be a serious hazard.
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2 VOLCANO
Ascension Island is the 
peak of a vast volcano 
that has erupted from 
near the Mid-Atlantic 
Ridge. The volcano 
is dormant, but 
black lava-flows 
mark the sites of 
past eruptions.

1 AmAzON wATEr
Vast amounts of muddy water pour into 

the Atlantic from the mouth of the 
Amazon River. This single mighty 

river accounts for nearly a fifth 
of the river water that flows 

into the world’s oceans.
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In ~ far north Atlantic. 
cold, salty water sinks in 
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a deepwater currmt that flows south 

OYer the: ocean floor. As the water sinks 







040-041_Focus on...Titanic.indd   41 20/8/08   10:39:08

41

R
e
d

is
c
o

v
e
R
y

intact
on

the
ocean

foor. The
w

reck
w

as surrounded
by items that had spilled out of the ship, including these china dishes.

O
n

Septem
ber 1, 1985, underw

ater explorer Robert Ballard found the world’s most famous shipwreck lying largely

Th
e
Ti
ta
ni
c

w
as

a
fa

bu
lo

us
ly

lu
xu

rio
us

oc
ea

n
lin

er
th

at
was

th
ou

gh
t to

be
unsin

kab
le. I

t was the ship’s frst voyage,
an

d
m

an
y

ric
h

an
d

fa
m

ou
s p

as
se

ng
er

s w
er

e on
bo

ard
. B

ut
th

e rou
te

to
New

York was litte
red with icebergs.

d
o

o
m

e
d

li
n

e
R

Photographed a few days later, this may have been the iceberg that sank the Titanic. She
scraped

along
the side of the ice, making many small holes in the hull that eventually let in

enough
w

ater to
sink

her.

icebeRg ahead!

In April 
1912, the Titanic was 

steaming from Britain to the 
US when she hit an iceberg that 

had drifted south from Greenland 
on the Labrador Current. The ship 
sank in deep water to the south of 
Newfoundland. More than 1,500 

people died in the disaster. 
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UFE ON TIDAL SHORES is 
very difficult for sea creatures, so only 

a few species survive there. Yet the water 
contains so much food that those few species 

can often flourish in enormous numbers. 
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lOnely OutpOsts

Built on 
hazardous coasts and 

dangerous offshore rocks and 
shallows, lighthouses have helped 
mariners avoid shipwreck for over 
2,000 years. They not only show 

where the dangers are, but also act 
as “seamarks,” which help sailors 

know their position at sea.
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ANCIENT CMUZATIONa 
~\blu Ii civilization begin in the Maiitrrranmn inIft thin 2,000 ymiS ., 

Ind the earliest dmiOUKis ewIwd he~ The phikaiphm who IMII in the 
dty4I1a produc:al wort< thot Is 51111 rad Ind SUldlod tDdI¥ Mlny buildings 511" from this period. induding the Parthenon in Athe~ 5ftII he~ 

THREATENED M..IIIADIBE 

The Mediterranean is the remains 
of a much larger octan. which has 
dosed up as Africa has moved north 
to collide with Europe. Africa is still 
creeping north. and this rtlentless 
pressure cau~ ~ular violent 
earthqualccs, especially in 
Breect and Turkty. 

Virtuilly an oIIlrom the ...... tile Meditrna .... n _ bodly f .... pollution 
thIt mnnot e5C1pe into the Atlantic. This is thrmming nI'tivf wildlife liIer the 
attically end.~ MedttrMlnean monk !aiL Yet de!pltr this, the watrr In 
some plal"CS is still aystal dear and teeming with rnIririt life. 







The floating wem is concentrated in the Sargas50 Sea 
... ·W' by a huge, swirling "gyre- of occan currmts. The water 

flows ~ near the equator, then heads north near 
Rorida to become the Gulf Stream that flows across 
the north Atlantic toward Europe. Hert It turns south 
as the Canary Cu~nt before flowing west again. 





~ CUT OFF FROM THE ATLANTIC by the Florida peninsula '4JJ 
and a string of islands, the Caribbean and Gulf of Mexico are 

stormy but beautiful seas of tropical blue water. 

SAVADE S,DAMS 
The Oirfbbeln "ofRn hit by hurricanei thllt brew up In the tropical Atllntk: In 
lite summer, when the oc:an Is at Its WIIrmest. The hurricanes an: carried west 

by globll air currents.nd bItttr the islands and eoIstll rities. This satellite 
imlge shows Hurricane Katrina CM:r the GuK of Mexic::o in 2005. 

DEADZDNE 
Many parts of this rtglon suffa' fTDrn badly planned coaslll development and 
pollution, _Is. sortous problem I. the Gulf of __ He ... krtlllzcrs 
dl'lining off the farmlands of North Amcric:l hive aatala huge -dead zone
.round the MilSislippi Delta. WhM the riYer water pours into the Gulf. 



aUUlCIL 
Til< Gu~ of Moj", lias rim oil dqJosi1> bmaltI1 u.. ... bod. They"",apIoiliOd 

..... t least 800 01hl10", oil rigs, whk:l1 drlll decp Into u.. ooct to _ u.. 
oil Til< indusl!y lias. good .mty r<tonI, but poIution iu ,,_50 ........ 

w",", buming _goo Is aating ........ afblod< ...... 

.. UTREAUAE 

FAST FACT. 
Puerto Rico in the Caribbean was 

where Christopher Columbus landed 
after crossing the At/antic in 1482. 

Spanish ~ galteons on~ 5Iil~ through thrsr: watfts. M1rrv ~ ~ by 
hurrk:ancs or poor .... Uon, scatttrtng thdr cannons and prtdOLlS cargo OW:f the 
scabaI. The rqiDn _Il10 notorious for piracy, and Port Royal in Jamaica was 
virblllyawib le~'" phlesuntil ros drstruc:tion by an ~rthquakr: in 1682. 



Off thr: mast of Namibia in IOUthwed: Afric::a tn~ wind Clrri~ surfacr wmr nIiI'( 

from thr:!hort and out to!CI. Th1s draws da:p wattr and nLlbtenbi from the seabed to 
tII< ... rrx., Nding til< growtn of plan_. TIl< plan_ ... pports .... rms of 

tiny animak and big shoak of fistI, which art t.mtrd by lr.iiillbirds. n~ and Ir.iiiII rlOflS. 

water 

RMr5 draining offsoutn~m Afric::a any ~ of sand and oth~r min~ral 
sediments Into th~ shallow oc:ean water at the: coast. These mlncnllts Indud~ 
nign-qualrty diamonds, wnicnart drtdgrcl from th~ snfloor and Ntn collttttd 
from beat:n~ wh~rt tnry art ~pt up by ~ 



-

1hr: south Atlantic has SO'mII n!motr: volcanic islands that hil"l'l:! mJ~ from 
near the Mld-Atlantlc Ridge. They Include Ascension Island and Tristan da o'mha, 

5ttI1 he:n!. Tristan is basically one: huge: volcano, which last erupttd in 1961. 
TM: islande:rs had to M: e:v.n:uato:i and oould onty n!tum a1m two yc:ars. 

South Atlantic islands an!--Qr wt!n!-important b~ing sitr:s for O<r.Inic 
wildlife. Ascension Island usc:d to havt large: colonic:s of seabirds like: these 
frigatr: birds, but today th~ b~ only on nc:arby Boatswain Bird Island, 
whc:n! thc:y an! sa~ from lilts accidc:ntally introducc:d to the: main island by ships. 



TAU SHIPS 
Sail-training sillps Ilk< tnc Ilanmattsttll 
-. the sIOlb tnat allowed the carty 

explorers and traMrs to aoss the oceans 
under 5I1~ using onty'the energy of the wind. 

In the 19th and earty 20th anturies fast ships. 
such as the tamcl1S d ippm. sailed from Europe! 

to Australia to pick: up cargoes of grain, racing to 
bring them to markrt Ttqt sailot south through 
the South Atlantic and thm east: to Australia, 
retuming via Cape: Hom to bendit from the strong 
eastward-blowing winds in the Southern Detan . 

-..... 
...... ..... 

~-~ .' 



--

Yair: 1968-69 
Voya~ duration : 313 dm 

A,.,..., _ , 4 mplll~4 km/hl 

Boat ~ngth : 32 ft {9.8 ml 
Boat~: wooden ketch 

Ytar: 200S Yayagt:. dUl1Ition: 72 days 
A~ spttd: 17 mph (28 km/h) 
Boat length: 75 ft (23 m) 



forupto 1,500 miks 

12.500 km) ''''''' 
thr floor of thr 

Bay of II<ngaL 

Q.. 

Ceylon 
Plain 

~ INDIAN 
~. OCEAN 

III 
? 

-p .... T'tIe highest mountains in thf: 
world form a vast crumple 
zone: marking when! India 
has collided with Asia. 
The same movement has 
also crnted thr d«p 
Sunda Trench and 

,1"'.1 the"'n'" of )avo 
and Sumatra. 





LMNG FOSSIL 
In 1938 a strange! fISh was di5covr:rm n~r South Africa. It was idC!ntified as 

a coc:lacanth-a -living fossil- fISh similar to the anC(Stors of all rc:ptiles. mammals, 
and birds. It was thought to ha'.'l! becol'nC! extinct at least 100 million ~rs ago, but 

is now known In 1M in d~p water around the Comoro islands near Madagascar. 

TRADING PORT 
Zanzibar island off the! coast ofTanzania was onct: a thriving trading port for spittS 
and iwry, but it was most notorious as the ttnter of the 19th-cc:ntury African slave: 
trade. The rulc:rs of Zanzibar grew rich on the profits, building many pala~ that still 
stand in the! ancic:nt city etnter, Stonetown-now a World Heritage Site. 



- - " 

SUAiMYBUS 
1hr Agulhas CurTCnt ftows southwffi around the coast of South Africa. where It rons 

Into storm waves coming from the opposltr: direction. This conflict builds up some 
of tnt steq><st, most dangerous "rogue: ........ They have ~ sunk many 

ships, but nobody can be sure. since the ships simply disappear. 

KILLER SHARKS 

GIANT IURIOISE 
The giant tort~ of Aldabnl are 
among thf: many curious animals 
that live on thf: islands of the western 
Indian O<:can. There used to be 
numerous other species- but hunting 
drove: many into minction, including 
the dodo-a large, flightless pigeon 
that once lI~d on Mauritius. 

South African seas have a sinism- rtputation for shark attack because of the many 
great white: shalts that prowl Its coastal wate:rs. They prty mainly on seals but have 
,150 ~lIed ...... 1 pcopl~ Ilcs!>i1l: tills, many dl\lets pay good money to< til, tIlrili of, 
dose enoounttr wittI a grtat whitt: shart. protected by the stcd mesh of a shalt cage. 



A • teeding 
o~··· 
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silvery
bubbles, this Cape

gannet is targeting
sardines that are already under attack from dolphins.

Seabirds
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Flyingfsh try to escape the bloodbath by darting to the surface and
using

their long, w
inglike
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BID FOR FREEDOM

Swarms of plankton 
in the water attract 

big shoals of small fsh,
which are tracked down by 

bigger fsh, dolphins, and seabirds. 
These may then launch a mass 

attack that develops into 
a feeding frenzy.
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to glide through the air. But as they do so they are often picked off by patrolling
frigatebirds.
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Swept by currentS that change direction with the monsoon
winds, the

northern
Indian

O
cean

has hotspots of oceanic life that attract some of the biggest anim
als in

the
seas.
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THREATENED NATION
Most of the islands of the Maldives, like its capital 
Male, are less than 6 ft (1.8 m) above sea level, 
making them extremely vulnerable to rising 
sea levels caused by climate change.
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Upwelling zone

The Arab
ian

Sea is a rich
wildlife zone because upwelling currents off the Gulf of Aden support big swarms of plankton.

These
attr

act giant plankton-eating fsh like this whale shark, which can grow to a whopping 40 ft (12 m) long.

PLANKTON SWARMS

and Irrawaddy. Mangrove forests like these growing on the delta mud help to protect coastal communitie
s.

The Bay of Bengal is notorious for storms and huge waves that food the low-lying river deltas of the Ganges

STORM ZONE

WINTER
Cold, sinking air over Asia in 
winter pushes dry air southwest 
over India, reversing the wind 
direction and the ocean currents. 
This stops the deep water welling 
up near Africa, but stirs up food-
rich waters in the Arabian Sea.

SUMMER
In summer rising air over Asia 

draws moist, oceanic winds 
northeast over India to cause 

monsoon rain. The winds drag 
the surface water of the northern 

Indian Ocean eastward, causing 
nutrient-rich water to well up.

Eastward 
current

ARABIAN
SEA

INDIA

INDIAN OCEAN

AFRICA

INDIAN OCEAN

AFRICA

INDIA

Westward current
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PLANKTKTK ON SWAWAW RMS

and Irrawaddy. Mangrove forests like these growing on the delta mud help to protect coastal communitie
s.

The Bay of Bengal is notorious for storms and huge waves that food the low-lying river deltas of the Ganges

STORM ZONE

WINTER
Cold, sinking air over Asia in Cold, sinking air over Asia in 
winter pushes dry air southwest winter pushes dry air southwest 
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In summer rising air over Asia 

draws moist, oceanic winds 
northeast over India to cause 

monsoon rain. The winds drag 
the surface water of the northern 

Indian Ocean eastward, causing 
nutrient-rich water to well up.
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Seen
here from

space gathering strength over the Bay of Bengal, Cyclone Nargis swept east over Burma (Myanmar) in May 2008.

It fooded the low-lying Irrawaddy Delta and killed at least 80,000 people, while destroying the homes and wrecking the lives of many more.
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but
they

cover a
vast area—

as can
be

seen
in

this satellite view
of Asian tsunami waves approaching Sri Lanka in 2004.

Earthquakes
on

the
seafoor can

generate
huge waves known as tsunamis. These waves stay long and low at sea,
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Very low air pressure within the storm allows the wind to push ocean
water up

into
a

m
oving

heap—
a

storm
surge.

This can strike the shore as a colossal wave, causing fooding of the kind
that devastated

New
Orleans

in
2005.

STOrM SUrGE

Tropical 
cyclones are hurricanes 

that build up in the Indian 
Ocean, where the water is warm 
enough to generate masses of 

rising water vapor. This can cause 
storm surges of ocean water, 
resembling the tsunamis that 

are triggered by oceanic 
earthquakes.

This coastline in Sumatra was devastated
by the 2004 Asia
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Uttle sunlight 
reaches the ocea n 

depths. but many animals 
make up for this by producing 

light of their own. They glow, flash, 
or flicker with light produced by 

special organs called photophores, 
or by colonies of luminous 

bacteria that live under 
their skin. • 
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SHElTERED SHORES in 
Indonesia. and throughout the tropics. 

are colonized by tidal forests of evergreen trees 
called mangroves. Thanks to their specialized root systems 

they can grow in salty. waterlogged mud. unlike most plants. 
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wonderful wildlife. This owes its survival to the abundant 

food in the surrounding ocean, which is unusally fertile due to 
cold, mineral-rich currents swirling up from the ocean floor. 

WEIRD AND WONDERFUL 
Many unusual animals live: on the Galapagos, including giant 

tortoises, flightl~ cormorants, and marin~ iguanas-the only lizards 
that feed at sea. Colorful Salty Ughtfoot mbs scuttle ovtr the rocks 

looking for edible sc:raps, and thousands of seabirds net on the: islands. 

COLD WATER, HOT ROCK 
Most of the: islands' animals feed on fish from the plankton-rich 
waters of tht: cold PmJ Cu~nt. Th~ marine iguanas dive: into thC! 
chilly sea to scrape seaweed off rocks, then spend hours basking on 
the hot. dark rock to warm up again. JAfe 



MARINE RESERVE 
The ecosystem oftMe Peru Current supports an amazingly productive 

fishery, especially in the waters off Ptru. The: sc:as around the Galipagos 
are now thr: m:ond largm marint ~ in the world. where all 

fishing is banned, but prtYtnting illegal fishing is -my difficult 

EL NiNo 
EYtty f<w years the _m is ci<wstllttd by 8 NI~o-
iii ~krning of ~ prnailing winds in the tropial Pacific 
that allows warm surface! wam- to flow teSt toward 
South America. This stops the colder, richer water 
of tM: Peru Currmt ~ching the surf'ace:. 
~ting th!! growth of tht: plankton 
tnat _ the foil eaten by ,II the 
otm animals. 
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Bacteria on the ocean foor use the chemicals in vent water as a source of energy. Anim
als such

as these
giant

worms then feed on the bacteria. They are almost unique because they do
not rely

on
sunlight for energy.

teeming life

Discovered in 1977, 
hydrothermal vents are 

submarine geysers that erupt 
hot, chemically enriched water 

from midocean ridges. The 
chemicals turn solid in the 

ocean, forming plumes 
called black smokers.
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The nighest ~Clno on HawaII, Mauna I(ea 

is also the biggest mountain on Earth. 
When measured from the ocean floor 
its prak is highf:r than Mount EYorost'~.4 





092-093_ChinaSeas.indd   92 1/9/08   14:08:03

92

The wesTern pacific is fringed by shallow seas cut off from
the main

ocean
by

chains of islands
dotted

along

the edges of ocean trenches. The islands are regularly rocked by earthquakes, and
m

any
have

active
volcanoes.

Mariana trench
This 3-d image built up from satellite data shows 
the Mariana Trench, the deepest chasm on 
earth. its deepest point lies 35,840 ft 
(10,924 m) below the waves.
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The
Chinese

junk Tek Sing sank in 1822, and its cargo of valuable porcelain was located in 1999.

The
China Seas are notorious for typhoons (hurricanes), resulting in many shipwrecks.

In the Sea of Japan, fshermen seek out the giant spider crab with its astounding
13-ft (4-m

) legspan.
The crab lives on the seabed, where it feeds on shellfsh and scraps and m

ay survive
for up

to
100

years.
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THE WESTERN PACIFIC is dotted with hundreds of 
volcanoes that have erupted from the ocean floor. 
Now nearly all extinct, they have been transformed 

into a magical realm of coral-fringed islands. 

SINKING PEAKS 
The o.tinct volcanoes that form many Pacific islands a~ slowly subsiding. Bora Bora. 
shown below, is halfway through tht! p~ Once a high island with a coral fringe. 

It has been sinking for millions of~rs. M~nwhilc. its conll fringe has grown 
upward. creating a barrio' Ittf enclosing a shcltcrtd lagoon. 

CORAL ATOLLS 
Many of th!! original wlcanic islands h~ completely subsidcd and now all that 
survives is a barrier Ittf. Known as atolls, these ring-shaptd reefs art topped with 
sandy coral islands and encItR shallow lagoons. Many populam:! atolls are at risk 
from rising r.I ~~ and some are almJdy being abandontd. 



MUSHROOM ROCKS 
In parts of Micron(sia, coral islands her«: bttn uplifted by r:arthqua~ 

~th tht: ettan and carmi into mushroom shaprs by tht! wa~ Cro~ 
with drnsr trttS, many arr havtns for wildli~, such as octan birds, sinct: th~ 

all! safe from ground prmators that cannot get to the islands. 

SWIRUNB CURRENTS 
Sorm: Pacific voicantXS n~r rtached the: surratt, or haw: sunk enti~ ~ 
form su~rgct seamounts. Curmlts swirling up and around ~ ~ks carry 
nutrients toward the: SUITact, whert: they fuel ttl( growth of plankton. This 
attracts fish, which an! huntm in tum by p~ators like this ham'iKi I read shark. 



, reefs 





Normal depth limit 100 ft (30 m) 
M.ximum depth limit 300 ft (90 m) 
Normal diYe duration: 40 minutts 
AdYanttd divt dUl'lltion: 2 nours 
thual gas: Compressrd air 





-8 

BIG BUILDUP 
The organisms that build the n:!rl art: some 400 differt:nt sptti~ of colonial corals, 

which atract calcium from the seawakr and use it to mal«: lirmstone cups that 
support their soft bodies. When th~ die! the limestone survivtS and new corals grow 

on top of it, building up a rtefthat attracts colorful fish Ii~ this spiny lionfish. 

BLUE VOID 
On the C!dgC! of the Australian continental shelf facing tht! opc!n Pacific O~n, 
just beyond the reef cre;t, the water depth may plunge from nClr zero to 
3,300 ft (1,000 m) into a blue void. lhC!5e deeper waters an! patrolled by sharks 
like this silvtrtip reef shark, which Prq'S on the! smaller fish that live on the rttf. 



DEADLY VENOM 
The fantastically divtrst: marine: life of the Great Barrio" Reef indudes many 

vrnomous spttie, such as the: box jdlyfish with its long stinging m,tac\es and 
the: stonefish with its poi!ooous spinl!S. Thl! venomous bitt: of this pretty little: 

blue.finged octopus makes it ~ oftht: most dCMtIy animals In the: ocean. 

WHITE DEATH 
The! biggest thn:!at to tilt: red is a process called coral bleaching, cau~ 
by unusually high water tmI~ratut'fi. Thf: heat makes tht: corals C!xpd tht: 
colored algae: that live under their skin, 50 they tum white. Since the algae: 
provide: most of the corals' food. this can provt fatal to the: coral i~lf. 



Definc:d bv an arc of volcanic 
~islarods tt~t haw: rrupte:i from 

near tnt: South Sandwrll 
T"",,, !he Scolla Sea ~ a 
~ion of sbong cu~nts 

andbig __ 

with ic:tb<Igs that 
nave drifted north 

from Antart:tica. 

· .... (\neS ~ 04-1 05 • Frozen Se 
~\c \I \ " as 70s.... 

~~\'V 10/ 

~ Berkner 
Island 

Ronne 
Ice Shelf 

", 

1) ANTARCTICA 
+South Pole 

Ross 
Ice Shelf 

MounbJins on tnr fringes of 
Antarrtic:a a~ half buried 
beneath the vast ice shett 
that ~ mast of the 
contiMrlt This a sheet 
creates the deep chill 
that dominat~ 

"-~ ~ 
~q~ ",,(Y 

'" lJ. ~e'" 
'I7(jer the . ice s'n0 

Ice 108-109 • Focus 0(\·" 









@©rg~~ @~ 
~ TIlE WEDDEU SEA AND ROSS SEA are great @ 

inlets in the Antarctic continent They are the coldest parts of 
the Southern Ocean, largely covered by immensely broad and 

thick glacial ice shelves. 

... --

- - - -----~==~ 

MIXING ZONE 
The interaction of a westward-flowing roastal current with an eastward-flowing 
offshore cumnt ~ate5 swirling cdd i~ in tht: Weddel l Sea, as shown in this radar 
satellite image. The cddl~ taUS(: nutrient upwellings that nourish dense clouds of 
plankton. supporting a rich marine ccosyst:tm. 



~.CKICE 
For much of thr: ~r thr: ~dl!ll 59 is COYertd 

with pack itt. M:1'r: dominat~ by a colossal iOOltrg 
that has brokm off tM: Ronnr: Itt SMlf.long leads of 

cltar water aprn up in summo-. 

--=--=::---~ _.....<-=---- ~- ----- ""'------
COLD CU22 L.ENT 
Cold, salty, dense water 'nlts beneath 
ttlr: floating itt of ~ f'roztn KIS. It then flows 
north 85 Antarctic Bottom Wakr-a deepwater cu~nt that takes 
ttlr: watrr halfway around thf: world before: surfacing in the north PacifIC. 



... -----
_ -_L:'"-,. -
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ake large slabs of the shelf break off as icebergs.
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shelves erodes long cave systems in the ice.
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In 2002, roughly 1,250 sq miles (3,250 sq km) of the Larsen Ice Shelf on
the

Antarctic
Peninsula

broke
up

in just 35 days, probably because of climate change. This view
from

space
show

s the
ice

drifting
aw

ay.

BReAKuP

Glaciers fowing off the 
Antarctic ice sheet feed thick, 

foating ice shelves that extend 
out to sea. There are many around 
Antarctica, but the biggest by far 

are the enormous Ross Ice Shelf on 
the Ross Sea, and the Ronne Ice 

Shelf on the Weddell Sea.
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Built to protect London from 
atr.I-high tides and storm 
5U~ thf Thames Baf1'if:r 
has huge stftI gates. slung 

brtwoontheso_ 
that _I up from 

the rivtrbtd to 
hold back the .... 

Big turbinrs pIKfd in the path 
of ~rful actin CUtmlts may 
soon br: abte to generatt as much 
electricity as normal power plan~ 
but without the poll~on. 



t" • IN &t,.ea 
bove: Crashing wave avc· A 







BClENT1FIC PIONEERS 
Oceanography began witt! Captain Coot's first voyage! in H~ Endeovour. seal below in 
rqIIlca form, In t!1< ~It 1 1OOs.ikrt t!1< fll5t truly octlInog .. pIllc ""","1110" _ tNt of 
HMS C7JoIIengrtrin 18n-76. Pactm with sOoltists tilking I'IK2ILIl'CI'Rents and samples, 

t!1< "'ip zigzagged through t!1< octlIns for 69.000 mil .. ("'.000 Ion). 

REBEARCH BHIPS 
Mod~m ~rch '«S2ls amy equipment to gather a wide range of data 
from different depths in the: DCaln. Some art equipped to map the seabed 
using sophisticatm 5i~n sonar. and a fN highly specialized ships USC! 

drilling equipmC!nt In sample the: rocks of the ocean floor. 



BATELLm DATA 
Octanographk: data is also gathert:d by sattllites,. oftr:n launched into spact 

by NASA~ 5pa<e Shuttl~ Saldl ... ran bmm dati bad< to Earth continuously. so 
IfI<y 8'" ...,.aally useful fur ....... ng things that 8'" always ,""nging. lUd1as 

the distribution of ocean 1fR: CX'!a itt. and for tnlddng oceanic storms. 

COMPLEX SCIENCE 
~ wort of lnaoographic ~rdl w::sseIs and satellite is coordinakd by institutions 
5UCh as Woods Holt: and Scripps in the us. and Southampton. England, arl:t Na!*s. Ibilly, 
In Europe These dedi<::md unNmldes taNe experts In the many IndMdual ~cnccs. 
lUd1as phy5ic:s and geology, that malot up the _plex -'<I of oceanography. 



THE SEAS have been 
a source of salt for centuries. but their 

large-scale exploitation for other resources 
is a modern development. 
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ORGANIC POlllITION 
Cities and towns generate a lot of organic waste.. This 

can be made harmla5 by sa¥a~ treatment. but in 
many countries raw sewage: is still dumped In the 

sea. Fertilizers also run off farmland into 
rivt:!1'S that flow to the sea. Together they 

can overfertilize the water and 
destroy the natural C'COlogy. 





Wanning oc:ans and inaasing acidity 
.~ causing serious problems for troplcll 
.. III rttfs. By tht tnd of tht C<ttt\II'f 
many of ttlem may be dead or dying. 
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.... 
plantlike OIpIisms 

that can maier food 
using the energy of sunlight 

b Sa 
th~ rnoovmtmt of smwater down 

• beach after I wavr ttas broken 

b' t 
ne.vv material used to ~h mmdhing down 

bel ...... , 
I conllftf that prcmcts a shallow lagoon from 

the deep otean ..... '" 
a dark, heavy voIc8nic rock that forms t~ actan floor 

and erupts as molten lava from midoctan rldg~ and 
hotspot voIawIoes 

til ' "'h 
slightly salty water, but not 115 SIIIlty as the ~ sta 

, IiV 
a gl'Dt.lp of amls that r~ togdhcr, or comt tog(\:hc" to br«d 

OOi .... iWeheIf 
1M: frin~ of a oontinmt submtrgtd bttItath a shallow """'", ... 
au III 
animals maUd to XI anemono that oftm build ~ 

.... n .. d 
iln ;nlmal wtth a hard. shtil-lltc: cxtm\ill wldon and pnte: 
legs, such II:!i II mb or shrimp 

.......... t 
:iii flow of D«3n water, dri~n by t~ wind or by cifFCiCiIctS in 
watu dt=nslty caused by temperature: Ind/or salt conttnt 

qcla,.. 
a weather ~tc:m with clouds, rain, and strong winds c.auml 
by air swirling Into a region of rising warm, moist :ilir 
It FA _ .. zane 
I sea arra where wattr Is sinking .... , ........ 

an Inkrac:tlng community of living things in 
their environment 

IIIdy 
a swirling Wlttt l'lArnnt 

• ; i 

wearing 8W3y. usually by natural furta: such 
1$ w...o on ttM= stwJn:: 

II, IF 
a jet of hut wam th;rt uupts frnm 

valanially hatrci rocks 

e , 7 

I mass of i(% that is -... "",,downhill 

e- . 
• hard rode with big crysbts that ocmrs In 
continental mountains 

""' a cirrull, ~ of ocean currtnb 

two 5· 
• not I'tg'on brrnrattI Earth', crust tnat mikes volcanoes 
erupt abow It 

hurricllne 
• destructive oceanic storm thlt forms a huge rotating 
spiral of clouds and high winds 

IClhrg 
part of I glacier or Itt shelf that has broktn off and floated 
out to sra 

log-
an art:a of shallow water that has bn:n cut off from the sea, 
otttn by a coral red 

I_nil led 
an art:a of water that is mostly surrounded by land 

1-
molten rod that erupb from wkanoes 

..- . 
a rM'ISUrt: of the lmount of matrrilll (matter) a body 15 
milk: of 

uP Frida-
I ridge of subrNIrine mountains an the Ol'CIn floor cmlkd 
by a sprradlng rift between twa platts of Earth's crust 

" ...... 
narural rNltrrials that make up 1'tX.'b; many di55DNr: in omIn 
watrr and arc used by plants and Ilgx tIl build thcir ti:s5ues 
rnDI IT 

a seasonal wind change: that altrrs the: weathe:r pattc:rn, 
e:spe:d;11y In southe:rn Asia ._to 
substanc:rs that living things nerd to build their tissues -...... 
a living thing 

pom Ia! 
thick floating Itt that forms whm the OttIn surfllCe frt:ues 

,ph,t plankton 
mic:ro!lropk algae that drift ncar the ocean surf1c:c and 
make food udng the energy of sunlight 

plo_ 
living things that mainly drift in the water, rather than 
activtly swim 

poIrPfII . 
a broad art:a of open water In a polar 0CCat'1 that 15 
surrounded by sta Ice 

prod- "-,. ." an animal that attades and caUl otll'O IVt anllna~ 

rift; . 
a break in Earth's crust caused by the rocks movlllg apart 

_maunt 
an omIn-floor volc:ano that is nat high enough to form 
an isl;nd 

".it 
solid partides sum • 
sand that haYr srttIcd on 
the seabed or dKw.heie They 
may Mrdrn to form sullmtntary 

""" 011: 
Ih sand, but wtth mud! smaller particle --a system that UKS pulses of sound wa~ to 
detect solid objects, used to find oo:an fkpths and 
map the ocean floor 

•• ' I 
ball-shaped; a spherlc:al obJed Is a sphm: 

~ or shingle beac:h that projects from the land and has 
watrr on both sides 

ataUhait 
watrr that luis no oxygtn in it -.n_ . 
a local tempoory rise in sea It¥d c:aused by stoon wWlds and low 
air pttSSUl't 

e',u TI 

a c:raft: doigntd to dive to the OttIn dr:pths 
e I 9 

to ~ a liquid such as wakr unckr pre5lSUrt. so it gdS hotter than 
its normal boiling point 

t.u 5 
; fishing boat that drags a net O'ICI' the:: 5Clbed 

t.u .wah 
; dc:ep c:hasm in the: ocean floor e:reatr:d by ane: pI;k: of 
Earth's c:rtIst be:ing dragged bcnath another 

... apla! 
the rc:giol'l5 that lie: bc:twttn the: Tropic of Canc:cr ;nd 
the: Tropic: of Capricorn, Including the equatori;l zone: ....... 
a waYC gc:nu.rtrd by an earthquake on 01' nc:ar 
the oa=an floor 

turbine 
a rotor drivr:n by a flow of watrr 01' lir, whidl can be: 
usr:d to tum an elfrlridty gc:ncratof 

~Ime-
a part of the ocran where deep WIItrr thIIt: is rkh 
in nutrirnts isdrawn tIl the: ufacr --the gas formed when Iktuk! water is 
WIIrrnrd and evaporates 

--'0._ 
the community of mostty 
5lTllil1l animafs that drift 
in the oo:an, mainly 
near the 5lJrfac:e 



A 

Bold 

"g' 
numbers 

~re used to 
distinguish 

main sections 
on I subjm 

Africa 49, 56, 57, 63 
Agulhas Current 63 

Alasu 80, 81 
albltnmes lOS 

Aleutilln Trench 81 
lIlglie 28, 30, 31, 50, 51, loa 

on coral reefs 96, 97, 

10' 
Amazon RMr 36 
Amundsen, Roald 111 
anemones, stII 44, 51 
lInglf:r fish 70, 73 

Antarctic Bottom Wliter 107 
Antarctic Convergence 103 
Antarctica 35,102-111 
Arabilln Sca 67 
archeology, marine 99 
lIrcher fish 77 
Arctic Ocelln 22-35, 81 

summer 30-33 
winter 24-29 

Ascension Island 36, 57 
Atllntic OceIn 16, 22, 36-59, liS 

northern 38-55 
southern 56-59 

Atlllntis 49 
Itolls 94 
Austnllill 20, 58, liS 

st(" also Great Barrier Rtff 

B 
liandll Islllnds 75 
blinks 21 
basalt 8, 10, 91 

Baiy of Bengll 67, 68 
liay of Fundy 18 

bioluminescence 72-3 
birds 15, lOS 

breeding sites 
39,57,77,84 

feeding 28, 
29,39,45,65 
blllck smokers 

88,89 
Bora Bora 

94 

C 
Canary Current 52 

canoes 95, 114 

""" Hom 58 C.ibbeln Sea 54-55 
CIYft 20, III 
chimneys. ~nt 89 
China 115 
China Seas 92-93 
dirnate change 30, 66, 122-123 
dippl:rs 58, 59 
r:oasts 20-21, 77 

see also shores 
roelacanth 62 
colors 13, 16, 55, 97,109 
Columbus, Christopher 55 
conservation 124-125 
continentll shelf 10 
continents 8,12,16,20 
Cook. Captain JlImes 116 
copepods 71 
cOnll bleaching 101 
COl'll islands 61, 66, 94-95 
COl'll reefs 55, 94, 96-97, 124 

sre also GrelIt Barrier Rtff 
Couste~u,.Jacques 98 
crlIbI 44, 45, 51, 77, 84, 93 
crocodiles, saltwater 75, 77 
crust. Earth's 8, 10-11 
cUrTents 16-17 

AntllrctiCli lOS, 106, 107 
Arctic 25 
Atlantic 16, 38, 52, 56, 57 
Indian Ocean 63 
F'llcifrc 84, 85, 95 

cyclones (deprc:ssions) 39, 68-69 

D 
depth 12 
di~monds 5& 
dodo 63 
dolphins 37, 53, 65 
Dl'lIke, frlIncis 115 
Dl'lIke PasslIge lOS 

E 
earthqullkes 11, 49, 55, 69, 75, 

92,95 
East Pacific Rise II, 78 
Easter Isiind 114 
eddies 52, 106 
EI Nifio 85 
Etn~, Mount 48 
explol'lltion 114-115 

F 
fish 31, 38, 51, 53, 56,77,125 

lIncient 62 
in col'lll reefS 97,100 
in the depths 70, 71, 73 
feeding frenzies 64-65 
gillnt 92 
ice 109 
migrations 81 

fish farms 77, 121 
fishing 42, 43, 61, 85, 120-121, 

12. 
flying fish 65 

fog" 
foxc:s, Arctic 27 

France 42, 46 
frig~te birds 

57,65 

Fuji, Mount 93 

D,H 
Gllipeg051silnds 84-15 
Ganges ~Ib 50, 67 
glnnets 65 
giliciers 35, 81,111 
Goldrn Hind 115 
gl'llVity 18,19 
Great Barrier Reef 9, 79, 100-101 
Greece, Ancient 49 
GlttI1llnd 22, 34, 115 
grizzly belIrs 81 
Gulf of Mexico 54, 55 
Bulf Stream 17, 38, 42, 52 
gyres 16, 52 
Hlmburg, Germany 43 
Hllwaii 10, 14, BO, 90-91 
Himalll'(ols 60 
hotspots 10, 90 
hurrbncs 54, 69 

ice 17 
AntllrctiCli 102, 103, 106-107 
Arctic 22-35 
formation 24 
life under 108-109 
pick ice 24-25, 30, 107 

ice shelves 1 I 0-111 
icebergs 22, 34-35, 41 

Anbrctica 102, 107, III 
icebreakers 32-33 
icefish 109 
Iceland 39, 115 
igullnas, mllrine 84 
India 60. 61 
Indilln Ocean 10,60-77, liS 
Indonesill 74-77, 115 

Stf also Java; Sumltl'll 
intertidal zone 21 
Inuit 27 
Irrawaddy Drib 67, 68 

J, K 
Japan 11, 93 
Java 60, 74 
jellyfish 50, 51, 72, 101 
kelp forests 82-83 
Knox-Johnson, Robin 59 
Komodo dl'llgons 75 
krill 104, 109 

L 
lagoons 21, 94-95, 97 
lIIptev Sea 22 
life 17 

Antarctica 104, 108-109 
Arctic 25, 2&-31 
coni reefs 96-97, 100-101 
deep ocean 70-73 
Glillipag0584-85 
giants 63, 83, 94, 95 
intertidal zone 21 
kelp forests 82-83 
mangrove sw~mps 76-77 
north Atlantic 38, 39, 43 
Pacific 80, 81, 89, 94, 95 
Sargasso S~ 52-53 
Sunda Arc 75 
sunlit zone 50-51 
tidlll shores 44-45 
venomous 101 
sec olso birds; fish; plankton 

light 13, SO, 70-73, 89 
lighthouses 46-47 
limpets 44 

longshore drift 21 

M 
MacArthur, Ellen 59 
Magelilln, Ferdinlnd 115 
Milidives 66 
mangrove forests 55, 67, 

76-n 
ITIlInb rays 92 
M.rillna Trench 87, 92 
Mediternlnean Sea 48-49 
mrthanc: 89 
Microncsill 95 
Mid-Atlantic Ridge 37, 39, 57 
miner.;lls 17, 56, 88, 89 
Mi5Si5Sippi Delta 54 
monsoons 67 

N,D 
Nlimib Desert 57 
Ntw 0rie111S 89 
North Atblntic Drift 38 
North Pole 25, 30 
ocnn corweyor 17 
Dceln floor 8, 10-11, 87, 89 
Oceanill 94-95 
octopuses 83, 101 
oil 55, 81,123 
otters, sea 83 

P, Iil 
Pacific Ocelln 12, 78-101, 114 

eastern 8, II, 78 
northern 80-81 
western 92-95 

penguins 107, 108, 109 
Peru CUrTent 84, 85 
pil'lltc:s 55 
plllnkton 16, 17, 122 

Antarctica 106 
Arctic 30-31 
Atlantic 45, 50, 51, 56 
Indiln Ocean 65, 67, 70 
1'IIcific 50, 83, 84, 85, 92, 95, 91 
phytoplllnkton 51 
zooplankton 51 

polar bears 27 
pollution 49, 54, 55, 81,122-125 
Poiynesil 95, 114 
polynyas 28-29 
ports 43, 48, 62 
power plants 112 
pressure 13 
puffins 39 

R 
races 19 
resources 112-125 
ridges 10-11, 37, 61 
rivers 36, 54, 50, Fil, 68, 93 
rock pools 44 
Ross Sea 106, 110, 111 

B 
salmon 81 
salt 13, 17 
sand 21, 45, 55, 56 
Santorini 49 
Sargasso Sca 52-53 
satellites 10, 33,117 
scientific research 103, 105,116-117 
Scotill Sell 102 
Scott, Captain Robrrt III 
5CUba diving 98-99 
sea lions 56 
sell pens 71 
stII urchins 83 

~. ,. 
27,29, -48, 
105, 1011, 109 

sramounts 10, 90, 95 
sraweed 52-53, 82-83 
sediment 11, 56 

-"'" Shackleton, Ernest 107 
shllrtcs 51, 63, 65, 67, 95,100 
shingle 21 
ships 

becalmed 53 
exploration 
114-115, 116 
icebreakers 32-33 
research 103, 116, 117 
Sliling 58-59 

shipwrecks 39, 43, 48, 55, 86, 107 
txcaYItions 99 
lighthouses 46-47 
oil spills 123 
Tei Sing 93 
Titonic 40-41 

shores 44-45, 56 
.set' also conts 

silt 93 
slavery 62 
5Illikes, R~ 75 
sonlr technology 10, 41 
sound 13 
South Pole III 
Southern Ocean 58-59, 102-111 
Spain 47, 55 
spices 75 
spits 21 
squid 71, 73 
stIIrfish 97, 109 
storm surges 69 
storms 39, 54, 67, 104, lOS 
submersibles 13, 41, 16-87 
Sumatra 50, 69, 74, 75 
Sunda Trench 60, 74-75 
sunlit zone 50-51 

T 
temperature, wllter 13, 16, 17, 101 
Thllrne:s Barrier 112 
tides 18-19, 44-45 
Titonk 40-41 
tortoises 63, 84 
tl'llde 42, 43, 48, 58, 62 
Transpolar Drift 25 
trenches 10-11, 79, 81, 93 

Marillnl 87, 92 
Sunda 50, 74-75 

Tristlln dll CUnha 57 
tropics 53, 55, 69, 76 
tsunamis 69, 75, 77, 91 
tunl65 
turtles 53, 97, 121, 125 
typhoons 93 

U,V 
upwelling zone 56 
~nts, ~rothermal 88-89 
Vesuvius, Mount 48 
Vikings 115 
volamic islands 39, 74, 79, 111, 94 

Antarctica 102, 106 
Ascension 3167 
Gal~pagos 84-85 
Ha'MIii 10. 
14,80,90-91 
Tristan da 
Cunhll 

" volCiinoes 
10, II, 13, 
39,74 
hydrothmnll 
~"'B8-89 
MedIterranean ..... 
Padfic "ling of Fire"' 
78,81,90-91,92, 
93,95 

W 
......"" 
'MIter, properties 

of 12-13 
~ 14-15, 20, 91, 103, 112, 

m 
rogue waves 63 
storm waves 89, 105 

Weddell Sell 106-107, III 
whales 13, 29, 31, 71, 83 

humpback 80, 104 
killer 31,109 

whirlpools 19 
winds 14-15, 16, 56, 58, 

59,67,103 
.set' also h~rialncs; 
typ"""'" 

worms 45, 89 

x. Yo Z 
Yellow Sell 93 
ZlInzibar 61, 62 
Zheng He 115 

.. 
N 
~ 



f'mkr: 0Mr: ratW._ ..... g~ Yoshino; OJ spill: Corbi!I 
Galla 1nIIgcs/M3r11n Haro.qo; Sholl smty: CoitIis/ZtfaIGarv Ikt; 
5canop: OK ImagnfCourtcsy oftht Nat\lllll History Museum, London; 
Cotlal;:anth: DK 1~11r::rt' ofthl:: Natural History MUKUIft, 
london; ~nd: DlI~ Ptart; 1'IanktoII: Cktty 
Irnagcs/NII'IiOnII Gtogniph;c CrtltiYt/DlVid Uilbcliwagtr; Fifhinsl: 
CJctty IrnlgCl/5dcncc flction/Klren Kasmlu5ki 

All oIhcJ ImIgcs 
• DorIng KInde,*" 
For further Irrform:ItIon 
1Cr.: WWIIIUI:imago.a:m 
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full-speed-ahead tour of the oceans

INCLUDES:

• p
oster

• fa
ct cards

• s
tickers

V O Y A G E :

Look through the porthole to see 
mountains and trenches in the depths of 
the sea, and spectacular coastlines on 

the surface. Discover ships, submersibles, 
lighthouses, and astonishing sea life.

From the icy waters of the Arctic to the 
Great Barrier Reef, your amazing 

journey is about to begin!
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Discover more at
www.dk.com
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