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e iDeadlly Deep

uit up and jump in, but be warned—danger
awaits! Predators lurk in these icy, dark waters,
waiting to catch a tasty morsel. And the deeper down
you go, the harder it is to see them. Sunlight can’t
reach these chilly depths. No sunlight means there
is no plant life. These sea creatures must find other
things to cat. Adaptations help these demons of
tie deep thrive in harsh conditions. They may look
strange (o us, but foi them, it’s the only way to survive.
In the dead!y dcep, it’s sink or swim.




=> Why should humans explore th&gee t

layers of the sea?

> What dangers do sea crea
the deepest layers of the ocean?

what types of adaptations

tures confro

help them survive? 4




The
Twilight Zome

earth’s oceans cover 71 percent of the planet, but
only a small portion of these waters has been
explored. Most of what we know about the oceans
comes from studying areas closer to the surface. That
includes parts of the twilight zone. It begins 660 feet
below the surface. The water is as dim as the evening
sky when the sun sets. At this depth, there is not
enough light for photosynthesis, making plants scarce.
Food is difficult to find. Special adaptations help fish
hunt at this level. Some animals swim up to the surface
to feed at night. Others wait for food to fall down AL
from above. And some eat each other.

&  barrel jellyfish
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600-3,000 feet



lion mane jellyfish 0

The deep sea is one of the most
hostile places to live on Earth. But
it is home to an amazing array of
life. Scientists have found more
than 16,000 species that live in
the depths of the ocean. These
creatures live their entire lives
without seeing light from
the sun.




Megamouth Shark

At nearly 1,500 pounds, megamouths are some of
the largest sharks in the ocean, but they eat some of the
smallest organisms. They take in large gulps of water
and push them through their gill slits. Tiny organisms
such as plankton are caught by gill rakers. They filter
the food 5o it can be swallowed. That is why they are
known as filter feeders.

The four-foot-wide mouth is surrounded by
light-producing photophores. This light attracts .
plankton. Scientisis think megamouth sharks spend -~ &
their days iu: decp water, from 400 to 660 feet deep.
At night, they micrate cjoser to the surface to
eat plankton.

FilTer Fagder

Many creatures survive By filte
feeding. Several types of whales
are filter feeders. Manta raysare

filter feeders, too. Not all filge

feeders live in water, though.
The flamingo, a large bird, is
also a filter feeder.



plankton is a great food source
because there is O much of itin the
ocean. Itis made up of tiny creatures,

but their numbers are huge.

;1)(I)anlfton magnified nearly
0 times its natural size

€) megamouth shark




Ocean Colors

It’s dark in the deep blue sea. Nearly 90 percent of
deep-sea creatures are bioluminescent. They make
their own light. Green and blue lights are the most
common colors produced because these colors are seen
easily in seawater. Bioluminescence serves different
purposes ‘or different sea creatures.

Light can be used
to attract food.
Just like birds,
some underwater
animals are
attracted to
anything bright
and shiny.

Still others may use light
the same way a squid uses
ink. The light can confuse
or scare predators away. In
a trail of light, the animal
may be able to escape.

c vampire squid
10




Lighten UM

Many forms of life in the ocean depths
have photophores that produce

light. They may be used to lure prey

or to signal others. The light may be
produced by chemicals in the creature’s
food or special cells that can produce
light. Some organisms have bacteria
living inside them that glow-

S_ome creatures use
light as camouflage
It can protect these .
animals from predators

s e B



Jewel Squid

Found as deep as 1,500 feet,
the jewel squid looks for prey
in the dark, cold waters of the
North Atlantic Ocean. It earns
its name from its translucent
skin. Inside, are hundreds of
bioluminescent organs. The
light helps hide the squid’s
shadow in the dim ocean light.
The jewel squid’s eyes let
it see in two ways. One eye
is normal and looks down,
searching for predators. The
other cye is much larger and can
sec more details in the dark.

water to escape from

a predator by quickly
Pushing away water. A
squid can fly over 150 feet
through the air once it
clears the water’s surface,



Enow-I1-Alls

Cephalopods like the squid
and octopus are believed
to be the most intelligent

invertebrates.

i3



Vampire Squid

This small blood-red squid can be found at 3,000
feet below the surface. There is no light at..thls depth
and very little oxygen. Thin skin connects the vampire
squid’s tentacles. Flexible spines line the undersides.
When in danger, the squid turns inside out, covers
its head, and hldes, using its arms as a cloak. Unlike
other squid, the vamplre doesn’t use ink sacs to
distract predators. Instead, it shoots out a cloud of
glowing mucus to eseape.

R0t h? &

Some apimalsfearntheir
vampiretitlefbeeauseithey
consume blood. TheWampite il
squid doesn’t drink blodd. Its
dark color, webbedde€ntacle
“cloak,” and creepy eyes make
the name a good







~ RS
A Decade of Dzwver)/ \

The planet Mars has been explored more than
Earth’s oceans have been. It takes a lot of funding to
explore uncharted areas like space. The Earth’s ocean
is also an uncharted area. Our planet’s deep, dark
oceans are huge. There’s a lot of ocean to cover and
not enough money to explore it all.

thase 2

In the year 2000, scientists
around the world joined forces

magnified crustacean

e, they can use this

o make comparisons.
If certa
cooler



Census Specs

The Census received $650 million in
funding to explore the oceans. The goal
was to answer three questions: What
used to live in the oceans? What lives in
the oceans now? And what will live in
the oceans in the future? The questions
seemgsimple, but finding the answers
W. . It took 2,700 scientists to

du research over 10 years, and

hey ate stillllearning more.
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unlight never reaches these waters. It is as dark

as a moonless night. That is why it is called the
midnight zone. The only light this far down comes
from the creatures that live here. Many creatures
that live at this depth don’t have eyes. Without light,
there is nothing to see. There aren’t many predators
in this area of the ocean, so the fish are slippery, with
soft skin and weak muscles. This layer of the ocean
starts at 3,300 feet and goes down to 13,000 feet. The
average temperature is a frigid 39°E With no sunlight,

plant life is nearly nonexistent. These animals must
conserve energy as they fight starvation.







Goblin Shark

While most sharks have gray or brown skin, the
goblin shark is a light pink color. Scientists think the

pink color may be a result of blood that lies close to the
surface of the shark’s translucent skin.

The goblin shark has a long, flat snout. Its mouth
is filled with tiny, sharp teeth. It grabs its prey by
extendag its jaws out from under its snout. With this

surpyise aitack. a goblin shark can grab on and won’t
Ict go until it has had its fill.

Even though th

illing machines, .
l(()lfl ‘antghreat to humans. Of g\e‘izzsrd%

4 are be

inds of sharks, only \
‘t((l)nbe dangerous. The greatk white '
shark, bull shark, tig,er shark,

and oceanic whitetip

shark are known to

attack humans.
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goblin shark




e stronges HSSelS
to be crushed at ' '..s le* ..

Midnight Zone

3,000-13,000 feet

1,364-5,909 PSI

Pressure at this depth is
enough to crush a submarina.

Abyssal Zone

13,000-19,000 feet

5,909-8,636 PSI

At this level, it feels like 500 bowling
balls are pushing down on you.

Hadal Zone

19,000-35,000 feet

8,636-15,909 PSI

Pressure at this depth is equal to
an elephant standing on an inch
of space.




pressure is much more intense than the feeling you
created with your hands. And the farther underwater you

go, the stronger the pressure gets.

15,000 feet?

Does the Pressure incrés
even

What do yoy think a
ways for scientiss to
S€a animals?

pounds of
pressure per
square inch
(about the size
of this box)




Frilled Shark ‘

This deep-sea shark has a long, gray body. It
catches its prey with a snake-like lunge of its head.
Most sharks have jaws below the snout, but the frilled
shark has jaws at the front of its head. They make the
head look like one giant mouth. Three hundred small,
sharp te .."1 sit inside the jaws, perfect for gripping
slipp «y sc .2 Its gill slits are uneven and fringed,

w' .ch 7ive 1 the frilled shark its name.

practices. Without changes
fishing practices, some sharks
will disappear forever.




frilled shark )
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Deep-Sea Lizard)is/i s

This voracious predator can be found on the ocean
floor at depths of more than 5,000 feet. A lizardfish
isn’t very big, but what it lacks in size, it makes up for
in fierceness.

The lizardfish lives on the sandy ocean floor. Its
color he'ps it blend in with its surroundings so it can
surprise any nmlucky prey that comes too close. It has
along. round body and a flat head that resembles a
lizard’s. Its mouth is filled with sharp, curved teeth.

It even has teeth on its tongue.

The lizardfish uses

coloring lets organismsgb
surroundings. Some creature
their colors to match the area t

are in.




Y /NGy b, Trap

Like te lizardfishysnakes have
teethjthat curvgfinWard. They
help keep pzéyafrom €scaping
since the @nly wajato m@ye is
forward —d@wn the sgiake’s
throat.




rescue diving suit

s

With special diving gear,

we can go hundreds of feet
below the surface. It can

be dangerous, but it allows
research to be conducted for
several hours at a time.




Sea vessels are
vital tools for
exploration. They
use sensors to get

information about
the ocean. They
can send divers
and technological
equipment into the
water. They can
% dalso retrieve them.

X

.

|.' E' = h Soffc ed to detect and
cts underwater.
Soundiva re sent out from
a vessel bounce off other
en the distance
gasured.

biL LN

i

S

Submersibles take us
to the sea floor. They
give us a chance to
observe and collect
samples firsthand
without getting wet
or crushed by the
intense pressure.

29



This deep-sea fish takes the prize for creepiness.
The anglerfish has long, curved, needle-like teeth.
Females have a long spine growing out and over their
heads. At the end of the spine lies a glowing ball of
flesh. This strange growth acts like bait on a fishing
line, attracting prey. When the prey is close enough,
the anglerfish strikes. She opens her wide mouth and
gulps. Her jaws and stomach are elastic, which allows
the anglerfish to devour fish twice her size.

The icmale angierfish is much larger than the
male. Males must find a female to survive. When they
do, they grab on with a bite. The male fuses onto the
female and gains nutrients from her. Gradually, he is
reduced to a fraction of Lis original size.

0 female anglerfish

male anglerfish

30



Gotchal

The anglerfish is an ambush
predator. It saves energy by
attracting prey with its light-up
lure. Then, it surprises its prey with

a deadly bite. Ambushing prey is a
tried-and-true method of hunting.

Animals such as lions and trapdoor
spiders are also ambush hunters.

A

P

female with two

males on her back 7 |



Giant IM}WZ

This nightmarish crustacean may look like a bug,
but it is related to shrimp and crabs. The giant isopod
can grow up to three feet long. Armored plates cover
its back, and 14 legs help it move. Each leg has gills
that allow it to breathe. It has two large compound
eyes that make it look like an alien wearing sunglasses.
When threatened, it curls into a ball for protection.
The giant isopod is a scavenger that can survive long
periods of time without eating. It often dines on the
bodies oi dead whaies.

Your Tongue?

A relative of the giant isopod attacks
fish by climbing through the fish’s
gills and into the mouth. It feeds

on the blood vessels in the fish’s
tongue. When the fish’s tongue
rots, the isopod acts as the
fish’s tongue. Tasty!




gcavengers play an i
ecosystem. They he

and animals into sim

both hunt actively and scaven




Submarines were ju
being developed.
one had yet used the
for long voyages.

At the end of the
book, Captain Nemo
drives his submarine
into the Maelstrom,
a powerful whirlpool
of water located off
the coast of Norway.

BanEasitic
Veyage




feet, almost twice as
the actual ocean!

In the book, the Nautilus travels

all around the world. Some of the
places were real, like the Red Sea
and the Antarctic ice shelves, while
others were completely fictional.




The mountain yeti is a mythical creature that is
covered in long fur and lives in the snowy mountains of
India. The yeti crab earns its name from its light color
and the long hair on its arms. But this “yeti” prefers a
warmer habitat. It thrives in the chemical fumes coming
from hogliy vents in the ocean floor. Scientists think
bacteafa livamgyin the hair of the yeti crab remove toxic
chémicals W théywater.

The yeti crab was discovered by
scientists in a small submersible
named Alvin during the 2010
Marine Census. Alvin can carry
a pilot and two passengers. It
can dive as deep as 14,764
feet.







Colossal Squid

A while back, scientists were excited about the
giant squid, but that’s old news. There’s an even bigger
squid cruising the deep waters of the polar ocean. A
few specimens of the colossal squid have been hauled
from the sea. Scientists estimate the colossal squid
might reach lengths of 46 feet. That would make it the
largest invertebrate on Earth.

At over 10 inches across, even its eyes are
enormous. The tentacles of the colossal squid are
covered with sharp hooks that help it hold on to
its prey. Its strong, sharp beak slices its food. The
colossal squid feeds on {ish and other squid that live
deep in the ocean.

One of the largest
colossal squids
was caught off
’; the coast of
Antarctica.
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o Life might soufid great f@r the
colossal squid, btt it ihunted
by a predator thatjisgéVen bigger:
the sperm whale. Colossal squid
beaks have been found inside

whale stomachs. Sperm whales
often have tentacle scars from
their battles with giant and
colossal squid.
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found off th
They say it rese
monk. Some say
was an angel sha
it was a walrus.




The kraken is a mythical
sea monster that looks a
lot like a colossal squid.
Could the colossal squid
be the basis for this
legendary creature?

Greek mythology tells of

Charybdis (ka-RIB-dys),

a giant sea monster that
allows ships whole. Its

arg outh is legendary.
ries say that it takes

1 e giant gulps of ocean

water gvery day. A single

burpfean form a whirlpool.
A

The long, slender body

of the frilled shark may
have been responsible for
reported sightings of sea
serpents by early sailors.




The

Ribyesall Zome

This zone is named after a Greek word that means
“no bottom.” The ocean is so deep it’s as if it
keeps going and going and going...with no end. This
layer of the ocean starts at 13,100 feet and descends to
19,700 feet. Few creatures live at this depth. The water
pressure is bone-crushingly intense, and the water is
very cold. The aniinals that live in the abyssal zone
have found a safe place to hide, but one of the biggest
dangers is starving to death. Food is almost impossible
to find.

sea cucumber



Small animals like this
one are an important 3
source of food for

deep-sea creatures.

N Abyssal

,.
#
13,000-19,000 feet
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Tripod Fish

The tripod fish can hunt without using too much
energy, which is important since the search for food
is an endless quest. The tripod fish swims into the
current to catch anything that swims by. Long rays
that stretch out from its body are used like a ladder.
They let the tripod fish prop itself up to a level where
shrimp and other yummy bits drift by. It can also fold
its fins forward to feel for nearby prey. The darkness
oi the ocean floor makes eyes useless, so hunting by
touch is ithe only way to survive.

c Venus flytrap

sea anemone

‘»
4
things use their
sense of touch to hunt. The

tiny

trap plant has

Vel pfor nearby prey-
en an insect

Many living

hairs to feel



depths. Many creatu ave lower
metabolisms. They have adapted to
use less energy, which means they need
less food. They have weaker muscles
and lighter bones. They breathe and
digest more slowly. Some animals
have special air sacs in their
bodies that help them float
instead of swim.




Survival
Shewdeown!

Eyes are useful to spo?
prey and predators.

You never know who
might be watching you.

Big sharp teeth are great for
snagging prey.

What if you bite off more
than you can chew? What if the prey is strong
and slippery?

46
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Bicluminescence Transpar

Bioluminescence is great for
attracting prey.

@

It may also attiact predators.

A stomach expands to hold
more food.

4

Digesting a big meal takes
lots of energy.




Hadal Zome

Ehe hadal zone is the deepest level of the ocean.
The name is inspired by Hades, the Greek god of
the underworld. The water pressure is nearly eight
tons per square inch. That is enough pressure to make
your eyes pop out of your head. Yet even in these
letha! conditions, life can still be found. The hadal
zone starts at 19,686 feet, or nearly 4 miles deep. The
cepest point is 35,797 feet. That is close to seven
miles deep!

China

Maniana Tr¥fich

o> At the bottom of the Pacific Ocean,
Indonesi ‘- vz two tectonic plates meet at the
.1:') Mariana Trench. Nearly seven miles
- down, this is the deepest place on
Earth. It stretches more than 1,580
miles long. Even at this deep
location, small forms of
life thrive.



Hadal
19,000-35,000 feet

one of the mysterious
creatures scientists are &
studying in the Mariana Trench

4o



Gulper Eel

With its thin body and huge mouth, it looks like
an eel. But scientists think it’s a fish. The gulper
eel swims slowly through the depths of the ocean
riding the currents with its long tail. The gulper has
a huge mouth that can swallow prey bigger than its
own body, and its elastic stomach can stretch to hold
large fish and even squid. A glowing bulb on the tail
attracts prey.

Ancien
AdaP4ations

It takes millions of years to evolve
an adaptation such as a large mouth.
Over time, fish with large mouths may
be able to eat more. They survive
more easily. These adaptations are
passed down from generation
to generation.

'—{}"4
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Cowhead whale, it’s tiny.
ale’s giant mouth makes
y length! Its mouth

0 feet wide.

gulper eel §)

51



/ = mesopelagic amphipod
né:)wl

This ti can be found many places on Earth.
Many amphipodsYiye inghe ocean. This small crustacean
thrives as deep a eet underwater. It most often
acts as a scavenger, d bits and pieces of
other creatures. It can
is a source of food for m.

some fish are predators. Sormhe amp
snail shells.

\UndehSea QoS T

Marine snow is made of deadtor;gt':\:lsms

and plankton that sink slowly rg s

bottom of the oceefn. So.m:‘: a Vs)”

survive by consuming this “sno {rave|5

Marine snow is one way energy 4
face of the ocean to

from the sur | _ N
ocean floor. I
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STarT The
PupP!

Marine snow transports carbon
dioxide from the surface of the
ocean to deeper areas. The carbon
dioxide is used by organisms that
eat the falling marine snow.
This is an example of the
biological pump.




How Low Can You G0

Fhese sea creatures can dive deeper than any
human. They search for the perfect depth—
close to food and places to hide. But with intense

water pressure coming at them from all directions, =
they each have their limit. v



megamouth shark
600 feet

goblin shark
4,265 feet
/-/"/

n colossal squid
6,560 feet

gulper eel
. 24,000 feet 0

amphipod
™ 30,000 feet




Liffe fm the flbyss

or centuries, the creatures that lived in the deepest

parts of the ocean were left to our imaginations.
Humans had no way to find out what lurked below
the surface, so they imagined them from above.
Today, scientists no longer need to wonder. Modern
technology is revealing the largest habitat on Earth.
Progress is slow, but as our technology improves, so
will our understanding of the deep blue sea. Surely
there arc more demons of the deep to meet.

n blind lobster
' e






abyssal zone—13,000 to 19,000 feet below the surface of the
ocean, where there is no light

adaptations—changes in the structures or functions of
organisms that help them survive

ambush predator—a carnivorous animal that captures its
prey by surprise

biological punip—the process by which carbon dioxide is
transported from the ocean surface to deeper areas

bioluminescent—able to produce light

camouflage—the Liding or disguising of something by
covering it up or changing the way it looks

cephalopods—<creatures such as squid and octopuses that
have muscular teniacles with suctions, highly developed
eyes, and often an inky f{ivid that is released for defense

compound eyes—eyes made up of maiy separate visual
parts; found in arthropods

conserve—to use carefully and avoid waste

crustacean—a type of arthropod such as a crab or lobster,
often aquatic

current—a continuous movement of water or air in the
same direction

extinction—the state when an organism is comipletely gone
from Earth

filter feeders—animals that feed on tiny organisms by
sucking in water and straining it

fuses—becomes attached to

gill rakers—finger-like parts that filter solids from gills

habitat—the-place where a plant or animal normally grows

hadal zone—the deepest part of the ocean at 19,000 to
35,000 feet

”
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invertebrates—creatures without a backbone

lethal—causing or able to cause death

marine snow—material that slowly sinks to the bottom of
the ocean, made up of dead organisms and plankton

metabolisms—chemical processes in the body, especially
those that cause food to be used for energy and growth

midr ight 7one-a layer of the ocean where no sunlight
reaches and is between 3,300 feet and 13,000 feet deep

organisms—living persons, plants, or animals

photophoic¢s—lighi-producing organs found in some fish

photosynthesis—the process of making energy from
sunlight

plankton—tiny animai and plant organisms that live in the
water

polar—of or relating to the ™orth or Sonth Pole or the
region around it

predators—animals that live by Killing and eating other
animals

prey—animals that are consumed by others for cnergy

scavenger—an animal that feeds on dead or decaying
matter

tectonic plates—Ilarge areas of land that makc np the
surface of Earth

tentacles—the long, flexible arms of an animal, used for
grabbing things and moving

translueent—able to be seen through

twilight zone—the part of the sea that starts 660 feet below
the surface where little light is found

uncharted—not explored or recorded on a map

voradeious—having a huge appetite



abyssal zone, 22, 4243

abyssalpelagic zone, 43

Alvin, 36

amphipod, 52-53, 55

anglerfis’ 30-31

Antar .ac ice shelves, 35

At .atic o ean, 12

b. thyj :lag. zune, 18

bull sha:™= 7 )

Captain Ne™ ., ¥4

Census, 16-17, 36

Census of Marinc 17 ¢, " 6

cephalopods, 13

Charybdis, 41

colossal squid, 38-39,
40-41, 55

deep sea gigantism, 33

Denmark, 40

filter feeders, 8

frilled shark, 24-25, 41, 55

goblin shark, 20-21, 55

great white shark, 20

Greek god, 48

gulper eel, 50-51, 55

hadal zone, 22, 48—49

hadalpelagic zone, 49

Hades, 48

invertebrates, 13, 38

isopod, 32-33
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jewel squid, 12, 55
Kraken, 41
lizardfish, 26-27
Maelstrom, 34
Mariana Trench, 48—49
marine snow, 52-53
Mars, 16
megamouth shark, 8-9, 55
midnight zone, 18, 22
Nautilus, 34-35
nautilus, 13
Narway, 34
.cea floor, 26, 36,
44, 32
ocy mir wbitetip
shar’, 20
Pacif’ Ocean, 4R
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Hoyt, Erich. Creatures of the Deep: In Search of the
Sea’s “Monsters” and the World They Live In. Firefly
Books Ltd., 2001.

Dive down through the layers of the ocean. You’ll explore abyssal

plains, mid-ocean ridges, and hadal trenches. You’ll also meet the
hat live in the darkest reaches of the sea.

h. Diving to a Deep-Sea Volcano.
Company, 2006.

ysteries of underwater volcanoes and hydrothermal
ok the discoveries of marine biologist Rich
Lutz as he eep sea in a research submarine.

Oleksy, Walter G
2002.
Learn about the history o ing, how modern mapping of
the ocean’s depths helps i e deep sea, and what
the future of sea mapping wi

g the Seas. Franklin Watts,

Rice,William B. Survival! Ocean!
Materials, 201 2.
With tips on finding safe drinking wate

first explorers who saw monstrous creatures glowing deep in the
sea. You’ll also learn about bioluminescent animals as well as
present and future technologies for making animals and

things glow.
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A Deep-Sea Bestiary
http:/lwww.pbs.orglwgbh/nova/nature/deep-sea-bestiary.html
Meet the bizarre animals of the deep. Fascinating photographs,
drawings, and facts bring these deep-sea creatures—including the
vampire squid, gulper eel, and common blackdevil—frightfully

minescent deep-sea creatures that glow,
think these animals give off light.

about the critters of the
animals that swim by you.

Deep Ocean: Cool Stuff
http://ocean.si.edu/ocean-science/deep-ocean-ex;

Discover cool videos, photographs, and
Meet the creatures behind mysterious trac
art made out of ocean mud, and learn about

The Deep Sea Layers
http:/loceanlink.info/biodiversity/deepsealdeepsea.html

Explore the mysteries of the deepest layers of the o
Discover the amazing animals of the mesopelagic, bathypelagic,
and abyssalpelagic zones.
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