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Viewed from space, the earth
ooks like a watery biue bal.
Oceans cover more than two-
thids of the globe's surface,

‘and well over half the planet s
beneath water more than a mile
(1% Kiometers) deep. We have
only a small raction of
the oceans. In fact, more humans
have walked on the moon than
have visited the deepest spot
in the sea.
In this book, we'l descend from
the ocean's surface to the sea
floor and travel through one of
the most extreme environments
on carth. Along the way we'll
encounter some unusual
creatures. You can ind out more
about these animals at the back of
the book.
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Filter Feeders

Not alllarge fish are fast-swimming
hunters. Bot the whale shark, the
word'slargest fish, and the gigantic
‘mant ray feed directy on plankton.
‘They strai tiny plants and animals from
the water passing over their gis. These
fier feeders follow swarms of piankton
from the surface to depths of several
huncred feet. Jellyfish and many other
‘smallr animals are also ite fecders,
trapping plankton with sicky tentacles
o netike antennae.

WHALE SHARK.

164 FEET -
(50 METERS)
20k 2210)
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Filter Feeders
Not alllarge fish are fast-swimming
hunters. Both the whale shark, the.
word'slargest fish, and the gigantic
‘manta ray foed diracty on plankton.
‘They sirai tiny plants and animals from
the water passing over their gis. These
fiter fesders follow swarms of piankton
from the surface to depths of several
huncred feet. Jollyfsh and many ofher
smaller animals are aso fier foeders,
trapping planiton with sicky tentacles
o netike antennae.

WHALE SHARK
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Visitors from the Deep
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1t time to return to the surface. H

The trip vl take two hours,
‘and except for the lights we've
brought along, we will be n
‘complete darkness unti the last
two minutes or so. Just about
overy time humans venturo into
the deep ocean,they discover
new and unexpected animals.
‘Some scientists believe that we've.
Seen fower than haf the large
animals Iing in the sea. It we're
lucky, we'll encounter some of
these unknown creatures on our
return rip.
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Here you can find more information abou the animals.
in this book. The diagrams show the size of each of
these creatures compared to an adult human's body.
or hand.

DOWN

00WN

0 Tho hachet fishges s o o th biadalks shapo of
11 by, which s 5 1t 1 amostdsappears when vewed
eacon. s huge eyes ar e 4w gz, Wi o,
h hatchat fah Punts o i o sl s sihoueted agarst
o faint gt coming o th srface.To protec e fom
prodors dong 1 sama hing, h htchet fa s 0w of It
roducin spots o s bl it can b acusted 1o match o
g comig from e, Al htchet fh v sbot o ches
(10 contmters) g

1 v 1 smaseiv o and taningylong ot tho
Vibertish ook o a e o sea monstar Bocauso s 6005
i 50 s oy abut o0 oot 00 contematers) g, o
pwtan e et o a1 foods on shimp, s 4

Above the Surface

0 The Portuguese man-of-wae s cros th acesn'ssrace,
1 0 o bcr ctchng o i o .4 Poon oriaces.
8 o 0 3 o (10 otrs) o o th watr snr)
‘mat T and s, Those fetacescan o human swimers
o, oven fatal sings Th mar-of-war 5 ot asngleanral
ot clonyofmary sl cgarsms g and working ogethr.
it iestena, th man-of-wa an dfate s iacer s £k
o o e,

© The wingepn f i ibatrossreaches 12 et s meters,
e argostof any . Trase grcetl seacs spand monirs
o a ravelng houeand of o wihut landng. They can s
forhours st i wihout g thr wigs. Abarosses feed
on . squ, an s, scoopig ham fom he sface a5
hey i st abov the waves.

0 Tho rest whit shark i thelvgest protory s .
500t 10ches 23 ot 7 moters) inangh,and can wigh more.
9 e ton 2720 logams). Gratwhtas candetct a
ecircar s creatod by anma o water. and e
excotont ser of s, They s hav soma 3000 e sharp
o, arangod nrows Th res e hark conba dangercus
o Puimars— har ar o ot atacks o swineersor
rfrs oy yor 5 5 roursion . s - aster s
exaggecte.

© Fiying i ot actual . They escape pracitors by aing
rom tho waer, sereaing tho arge s, nd g, In 1 way
oy may v oot a o o ot Fyng o ae
ot o o0 (30 conmetas) i angth. They gather n schcks.
oar he sface an fed o parkon.

10 S suck water i hough he s andforc ot of e
o the undersid of thek by ropaling asees hoxgh he
vt Fiing sud o a urs of spac, ahoot o th watr
i g h i for 83 s 00 ok 30 metr).
Sk aat fan ahimp, parin,an othr s, Fing 5 can
e more than v e 1 e g,

O Spinner dolpins v a-tratning manmals. Trey ao sbout
e 20 of 8 grown man Spnas swen i groups of e o1
nousands o Gophis. They usescund 10 communicate it aach
othr o ocatepry tarin 4 ths ccks 4 sasks ach
from schoss o fsh or s Th acrobaic aaps and s hat
v spvier Goipins o nama may bo  way 10 S0l others
e goup.

It's a Small World

0 Any sl cgariom that s carr fom plce o piac by ocean
cunets s calod plarkion. Ke 3 kin of anmal parkion,or
2coplankion oo plank-u). Zooparkin ncudes he anae
oy, s sars, rchin,an worms,as wol th 600 of
e o sea creatues. i 3nges 0 om microscape,
‘ingle-cald creatures fo svmpike anrs — ncodng il —
ity b sver nches o Pytooiion oo plank 1)
reers 10 g s, gae, nd bactar that gt B onargy
arecty fom th s,





OPS/images/DownDownDown-page0035.png
Hydrothermal Vents

E

sz

962 METERS)
36 F (220 TO
750°F (399°0)

ENT 0CTOR,





OPS/images/cover.jpg





OPS/back.xml






OPS/images/DownDownDown-page0033.png
uleld jessAqy oL






OPS/images/DownDownDown-page0031.png





OPS/images/DownDownDown-page0032.png
Ooze

We have arrived at a flat, nearly
featuroless surface. s the abyssal
{ah-bis-uh) pain. Sediment and
marine snow has drited down from
above for millions of years,forming a
layer of 0oze that may be thousands
of fest thick. Most animals hero.
surive by sifting through the mud
forbits offood. A few are predators
or scavengers, eating other sea floor
creatures and larger animais that
die and sink to the bottom. Rocky
outcrops here and there i the mud
provide a habitatfor the sea lly— an
anima thatlooks ke a plant— and
other creatures that attach themselves
to hard surfaces.

‘Soon we'l continue our descent
W have along way t0 go before o
reach the doepest partof the ocean.
Bt frst we'l investigate what ooks.
Iike acity of smoking towers... .
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When Do We Eat?

“The water s very cold. We began
our descent in warm tropical water,
but at these depths the ocean i the
‘same frigid temperature everywhere
i the worid. The pressure s so great
that only afew research vessels can
‘explore here. Thero are fower animals
10.bo found, and the ones that do
Iive here may have 1o go a ong time
betwoen meals. Unilke the lage,
fast-swimming predators of the sunit
2Zone, most animals here aro smal,
‘and neod less food. They ambush
thei prey, wating quiety for to get
close, then lunging and grabbing with
ong, sharp teeth. Some hunters have
a stomach that can siretch to many
times its normal size, allowing them to
‘swallow an animal that s lager than
they are.
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Curiouser and Curiouser

Avimals that lve in ptch black water
have developed some unusual ways.
of defending themseives and fnding
prey. One deep-sea shrimp squirts
bright sticky goo nto the face of an
attacker. The hunte, It up with glowing
qunk and unable to hide, is kel to
become a vietim fself.

Other dark z0ne creatures afract
proy with glowing ures. The female
hairy angler dangles hor ure at the end
of a stak protrucing from her head.
‘She has a smalfish attached to her
side. I the male hairy angler, which
has fastened fsef to the female with
special teath. Soon his body wil fuse to
hars. Tharo ho will remain, iving of the-
female's body, for the est o his fe.
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The Dark Zone
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Battle of the Giants.

The sperm whale is the largest
predator on the planet. Lie all whales,
the sperm whale is a mammal, and it
must come to the surface to breathe.
Asithunts for giant squid, s favorite
food, the sperm whale dives deeper
than any other ai-breathing animal.
When attacked, the giant squid fight
back, and many sperm whales are
ool scarred with squid sucker
marks. The flerce battles of these.
giants take place intotal darkness,
marked only by the bioluminescent
flash of deep-sea comb elies and
other smal animals.
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Glowing in the Dark

Nine of every ten animals that ve
below the sunit ayer of the ocean are
bioluminescent (by-of-loo-mut-nes-
‘uhnf) — they can produce their own
ight. Animals use bioluminescence to
lure prey, confuse or startie attackers,
or make themselves difficut to see.
Animals aso use igh to attract
mate or send messages to one
another. Because the ocean s so
large and so many animals ive here,
bioluminescence s the most common
form of animal communication on
‘arth. Only the sightest gimmer of
sunlght reaches this depth, and only.
‘animals with extraordinarly sensitive
oyes can detect .
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Turn Up the Heat

These structures are hydrothermal
vents, sometimes called black
‘smokers. The dark plumes are formed
by mineras in the volcanically heated
water. The water, which can be hot
‘enough to melt lead, pours from
‘openings, or vents, i the sea floor.
“The minerals n the water collect and
form towers, some as tallas a ten-
story buiing.

Unti recently, scientiss believed
that al Ife on eanth is dependent on
sunlight: plants use the sun's energy
to make food, and animals eat the
plants (and each other. I the 19705,
however, oceanographers discovered
ommunites of animals that get their
energy from sulfur-loving bacteria. The
bacteria feed on chemicals dissolved
in the hot water. These vent creatures
exist nowhers else on earth. s even
possible tha fe on our planet began
ina place ke ths.

Not far from these vents the sea
floor drops away into a deep trench,
where we will continus our downward
ioumey.
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Ocoan. Humans have vsed this MARIANAS TRENCH now and unexpecod anmals.
place only once. In 1960 the US. ‘Some scientists believe that we've
research vessel Trieste reached 2, 2 ‘seen fewer than half the large
ho sea floor wih two sciantts animais ing n e sea. I wero
‘aboard. The descent took five lucky, we'll encounter some of
hours, bt the man stayed on the hese unknown cratures on our
bottom for only twerty minutes. otum .
Unmanned probes have expored
the Challnger Deop on afow

other occasions, but it s sl one.
of the most remote places on
‘arth The pressure here s 1,100
times greater than at the surface,
‘and the temperature is a constant
36°F @0

Even hereIfe can bo found.
Shrimp, worms, flatfish, and

thousands of kinds of bacteria
ive i the 0026 or just above the P
muddy bottom.
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It's Snowing!

We've reached the dark z0né.

Not even the faintest sunlight can
reach us here. It getiing colder,
and the pressure s enofmous. Féw.
submarines can dive tis deep without

snow” s faling. s composed of
dead plankon, fish scales, animal
‘waste, and bits of larger Creatures that
have died in the waters above. These.
partiles arb the basis of e hare.
‘Small animals foed on marine snow
and become prey for larger hunfers.
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How Low Can You Go?

Here, at the despest spot inthe
sea, there is almost seven mies.
of water above our heads. This s
the Challenger Deep. t s part of
the Marianas Trench, a sea floor
‘canyon in the westen Pacific
Ocoan. Humans have visited this
place only once. In 1960 the U.S.
research vessel Tresta reached
the sea floor with two scienists
aboard. The descent took five
hours, but the men stayed on the
bottom for only twenty minutes.
Unmanned probes have explored
the Challenger Deep on a fow
other occasions, but it s sl one.
of the most remote places on
earth, The pressure here is 1,100
times greater than at the surface,
and the temperature is a constant
36 F@°0).

Even hereIfe can bo found.
Shrimp, worms, flatfish, and
thousands of kinds of bacteria
ive i the 0026 or just above the
muddy bottom.
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Big Fish Eat Little Fish (o wirERs)
Ata dept o just 30 fes (10 metes), ik
the sunlight i already beginning to
fade, Tha prossure s nreasing
Wihen we are above the surface,
1o weignt o the a over our heads
presses on overy part f our bodies.
This pressure sn' noticeabie
unloss it changes, a5 when our
ears popin a ast sevator e,
Water s much heavir than i, and

experience out of the water, We are
‘about as deep as most humans can
dive without scuba gear

Lie flourshes here. Large, fast-
‘swimming predators eat smalir fish,
hercing them together nto large
swiring balks. Seabirds, some capable
of diving to depths of 220 feet (67
meters), attack from above. Other
animas fed on seaweed or felyfish.
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It's a Small World

Nearthe surface the water is warm
‘and brighty it by the sun. Light-
loving plants, aigae, and bacteria

— most single-called and too small

10 500 with the naked eye— are
found here n uncountable numbers.
Almost al e in the sea depends on
these microscopic organisms, which
use the sun's energy 1o help them
manufacture their own food. They.
themsalves are food forbiions of
animals, ncluding shrimplike kil Krl
‘and other small organisms that it
along with ocean curents are called
plankton. Mackerel and other ish
ather in enormous schools o feed
on plankton.
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Glowing in the Dark

Nine of every ten animals that ve
below the sunit ayer of the ocean are
bioluminescent (by-of-loo-mut-nes-
‘uhnf) — they can produce their own
ight. Animals use bioluminescence to

(500 METERS)
a5 (13°0)

lure prey, confuse or startie attackers,
or make themselves difficut to see.
Animals aso use igh to attract
mate or send messages to one
another. Because the ocean s so
large and so many animals ive here,
bioluminescence s the most common
form of animal communication on
‘arth. Only the sightest gimmer of
sunlght reaches this depth, and only.
‘animals with extraordinarly sensitive
oyes can detect .
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It's Snowing!

We've reached the dark z0né.

Not even the faintest sunlight can
reach us here. It getiing colder,
and the pressure s enofmous. Féw.
submarines can dive tis deep without

snow” s faling. s composed of
dead plankon, fish scales, animal
‘waste, and bits of larger Creatures that
have died in the waters above. These.
partiles arb the basis of e hare.
‘Small animals foed on marine snow
and become prey for larger hunfers.

3,300 FEET =

(1,000 METERS)

ARROW WORM
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Battle of the Giants

e sperm whale is the largest
predator on the planet. Like all whales,
the sperm whale is.a mammal, and it
must come to the surface to breathe.
Asithunts for giant squid, s favorite
food, the sperm whale dives deeper
[P p—
When attacked, the giant squid fight
back, and many sperm whales are
Geeply scarred with squid sucker
marks. The flerce battles of these.
giants take place intotal darkness,
marked only by the bioluminescent
flash of deep-sea comb elies and
other smal animas.
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Soft Bodies

e light s fading, and the pressure s
ow ten atmospheres — ten times as.
great as at the surface. Unlike ar, water
and other fids don't compress much,
or get smalir, under pressure. The.
bodies of most ocean animals re filed
with fuid, 50 they don'thave a problem
with the pressure. Anything containing
a hollow, airfled space, such as a
human body or a submarine, isks being
crushed as it descends.

Jelyfish are common here. Comb
jelies —a famiy of soft-bodied,
transparent animals istantl related
tojelyfish— are also plentiul. Jelyfish
‘and comb jlies lack a brain, eyes, and
asense of sml. But they are efcient
predators, capturing plankton and small
fish with tentacles and sticky bodies.
“They ris from the depths at nigh to
feed, returming 1o the safety of desper
water at dawn.
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When Do We Eat?

“The water s very cold. We began
our descent in warm tropical water,
but at these depths the ocean i the
‘same frigid temperature everywhere
i the worid. The pressure s so great
that only afew research vessels can
‘explore here. Thero are fower animals
10.bo found, and the ones that do
Iive here may have 1o go a ong time
betwoen meals. Unilke the lage,
fast-swimming predators of the sunit
2Zone, most animals here aro smal,
‘and neod less food. They ambush
thei prey, waiing quiety for  to get
close, then lunging and grabbing with
ong, sharp teeth. Some hunters have
a stomach that can siretch to many
times its normal size, allowing them to
‘swallow an animal that s lager than
they are.

(1,987 WETERS)
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Visitors from the Deep

The twilight zone begins about 660
oot (200 mators) bolow the surface
From here on down, tere i not
enough light for plants to survive —
‘only animals ive below this depth.
To us it appears completely dark,
but many of the creatures here have
eyes that arospecialy acapted o the
faintigh.The sunt waters, with their
i variety of e, ar ust above us.
Arimals that are rarcly seen at the
surface i rom deeper waters o
huntin the twilght zone.
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These structures are hydrothermal
vents, sometimes called black
‘smokers. The dark plumes are formed

by

Turn Up the Heat \

irn Up the Heat p " w
-

by mineras in the volcanically heated Py

water. The water, which can be hot : ]
‘enough to melt lead, pours from 4
‘openings, or vents, i the sea floor.

“The minerals n the water collect and
form towers, some as tallas a ten-
story buiing.

Unti recently, scientiss believed
that al Ife on eanth is dependent on
sunlight: plants use the sun's energy
to make food, and animals eat the
plants (and each other. I the 19705,
however, oceanographers discovered
ommunites of animals that get their

‘energy from sulfur-loving bacteria. The. 3 t
bacteria feed on chemicas dissolved & ¥
Inthe hot watr Thoso vt crotures : )

exist nowhers else on earth. s even
possible tha fe on our planet began
ina place ke ths.

Not far from these vents the sea
floor drops away into a deep trench,
where we will continus our downward
journey.





