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THE YOUTH GUIDE TO THE OCEAN

PREFACE

The ocean has it all: from microscopic life to
the largest animal that has ever lived on Earth,
from the colourless to the iridescent, from the
frozen to the boiling and from the sunlit to

the mysterious dark of the deepest parts of

the planet. The ocean is the largest ecosystem
on Earth and provides 99 percent of the living
space for life. It is a fascinating, but often little
explored place.

The ocean affects us in many different ways. It
provides us with an important source of food
and other natural resources. It in uences our
climate and weather, provides us with space for
recreation and gives us inspiration for stories,
art work and music. The list of bene ts we get
from the ocean is almost endless! But we are
also affecting the ocean. Over shing is reducing
sh populations, threatening the supply of
nutritious food and changing marine food
webs. Our waste is found in massive oating
garbage patches and plastics have been found

from the Arctic to the bottom of the deepest
places in the ocean. Climate change and its
related impacts, such as ocean acidi cation, are
affecting the survival of some marine species.
Coastal development is destroying and degrading
important marine habitats. Even recreation is
known to impact marine habitats and species.

We need a clean and healthy ocean to support
our own health and survival, even if we

dont live anywhere near it. Governments

and international organizations are taking
action, creating more Marine Protected

Areas, improving shing and environmental
regulations and changing the ways that they
plan activities in the marine environment. Each
and every one of us can also make a difference
though. Here are just a few ideas: we can buy
only sustainably harvested sh, we can reduce
our use of plastics, or we can take part in
beach cleans. We can learn more, spread the
word and get involved.

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE



This Youth Guide to the Ocean gives you a starting point. It illustrates many of the wonders of the
ocean, what the ocean does for us and what we are doing to the ocean. It also describes what is being
done at the national and international level to protect the ocean. Each chapter contains links and
resources for you to explore and learn more. At the end of the Guide, Section D is designed to help you
take action. It highlights some of the steps that you can take to develop a successful marine project and
invites you to be inspired by the stories of young people around the world who are already taking action.

ARNI MATHIESEN

Assistant Director
General of
Fisheries and
Aquaculture
Department, FAO

—__J

We hope that this Youth Guide
to the Ocean will help you to
learn about the value of our
blue world - and especially

to understand that hundreds
of millions of people, many

of them poor, live in coastal
communities and depend on
the ocean for food, jobs, their
prosperity and their well-
being. This Guide will show
you how we can support the
ocean in return for supporting
us. Dive in, enjoy and make a
difference!

STEPHEN
DE MORA

Chief Executive,

Plymouth Marine
k / Laboratory

The ocean is a challenging

and intriguing environment

to comprehend. A common
marine heritage unites the

world in history, trade and
climate. We all have a stake X

the marine resources belong

to the global community, both

of the present and the future.
Thus, understanding the ocean
comprises a responsibility for

all of us. This Guide serves as an
introduction to bring knowledge,
care and passion for the ocean
and all it contains to the youth of

today X our stewards of tomorrow.

BRAULIO
FERREIRA DE
SOUZA DIAS

Executive
Secretary, CBD

Just as the Youth Guide to
Biodiversity invites young
people to learn and take
action to save biodiversity,
the Youth Guide to the Ocean
encourages you to set your
own goals and use your own
skills and talents to lead an
action project that will help
to ensure that the ocean,
and the fabulous biodiversity
it contains, is protected for
future generations.
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CBD 2 YUNGA

AMBASSADORS

UNGA AMBASSADORKXX

)/\We need to find a way to balance our wellbeing with
ature’s wellbeing. For instance, eating fish is very good
or us — but eating too much fish is not very good for the

big blue sea! The ocean acts a highway for enormous loads

bf important goods — but our shipping industry can have
fevastating effects on marine life. How can we benefit

rom the ocean without damaging it? This Guide will help
you think about how we can find the best solutions for the
complicated issues facing the ocean.[{

YUNGA AMBASSADOR

X Seas, rivers, lakes, soils, plants, animals, humans; we all
rely on each other. It's up to us humans to work out how to
live in better harmony with the natural systems that sustain
us —and it’s up to you to help make that change! While you
explore this Guide, think about how the natural ecosystems
you are reading about affect your life, and how your life
impacts them. What can you do to make this relationship
more sustainable? Lead the way![{]

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE



YUNGA AMBASSADOR

Do you enjoy spending time by or in the sea? | do! But the sea
does much more for us than just make us feel sunny and happy
— it gives us food and oxygen and provides a home for countless
unbelievably fascinating living creatures. By convincing your
friends and families to help protect beaches, coasts and the
ocean, you are helping to protect life on Earth itself! Now that’s
a cause worth fighting for.[{

CBD AMBASSADOR

[{Life on earth could not exist without our ocean. Nature

has created a matchless balance of marine and terrestrial
ecosystems, rich in biodiversity. Besides the sustenance
supplied by the world’s fisheries, the environmental services
provided by ocean coasts alone—including tourism and storm
protection—have been evaluated to reach nearly US$26 billion
ayear. And yet, too little care has been taken to protect this
precious resource. Many marine species have been driven to
extinction and others are under severe threat, as their habitats
are destroyed by human activity and mismanagement. We can
and must reverse this trend of destruction, which will impact
humanity and our planet for millennia. How we rise to the
challenge will define our generation for decades to come.[¥
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The ocean faces threats from all sides: overfishing, pollution,
climate change... And, unfortunately, I'm sure you can think of
many more. The important thing is not to feel discouraged: if
we put our minds to it, we can turn this around! Step by step, we
need to find and promote solutions. Use this Guide to build your
understanding of the problems the ocean faces and to decide what
part you would like to play in saving the seas.

The ocean is stunning and fascinating. Read this Guide and
marvel at the incredible (and sometimes crazy!) adaptationg
that sea creatures have developed over the millennia to
survive in unusual or difficult conditions. Let’s make sure
our actions on land don’t irrevocably harm this beautiful bu
delicate underwater universe.

Little actions go a long way towards conserving the marine
environment! For example, you can use fewer plastic bags, try to
eat only eating sustainably sourced fish, or make sure to buy coral-
friendly sunscreen. How many other ideas can you come up with?
Put them into practice and convince as many people as you can to
join you — before you know it you'll have started a movement!

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




YUNGA AMBASSADORS

XThe ocean connects us to each other: for thousands of years,
people have explored the world by navigating the seas. But
did you know the ocean connects us digitally too? Most of

the internet cables that link us internationally run along the
ocean floor! Bear this in mind as you read about the many,
interrelated problems that threaten the ocean: together, we
are strongest. Raise your voice for the ocean, and see how
many others you can convince to join your call to action![Y

YUNGA AMBASSADOR

XDid you know that more of our planet is covered by seawater
than land? That’s a little reminder for us not to neglect the
waters that surround us... The ocean is crucial in the water
cycle, nutrient recycling, oxygen production, temperature
regulation and many, many other life-supporting services.
Life started in the water — let’s respect that and nurture our
world’s waters.[{]

U Download this Guide and other interesting resources from:
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HOWTOUSE
THIS GUIDE

Throughout this Guide, you will come across little icons.
These are a quick way to see what you are reading about:

DID YOU KNOW?

Our world is full of strange and
wonderful things. Learn more about it
with these fun facts!

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE



PEOPLE AND OCEAN

Humans both rely on and affect the ocean in
many, many ways - these boxes explore the
relationship between people and the ocean.

H = 1V

MANAGING THE OCEAN

y thatb
and the creatures living in itSnems both us

STUDYING THE OCEAN

Find out what scientists and researchers are
learning from the ocean and what tools and
techniques they are using to study it.

s, you know that the word is in the
can look it up for more information.

Finally, when you seé text highlighted like thi
GLOSSARY atthe back of the Guide, where you
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EARTH IS COVERED BY JUST OVER 350 MILLION KM?
OF SALT WATER, EXTENDING OVER ALMOST

72 PERCENT OF THE EARTHX SURFACE, GIVING IT
ITS NICKNAME: THE BLUE PLANET.

Kelly-Marie Davidson, Plymouth Marine Laboratory

The ocean is the most essential building block for life. Without
the ocean, the Earth would not be habitable for humans, animals
or plants. In fact, without the ocean, life would never have begun
all those 3.5 billion years ago! Letl$ take a look at the ocean and
its different zones, and answer some key questions about this
life-giving feature of the natural world.

EARTH VIEWED FROM SPACE.
" NASA




SECTION A :: INTRODUCING THE OCEAN / CHAPTER 1 :: What is the ocean?

Py
FIVE

"OCEANS’

The global ocean

is made up of Kve
interconnecting ocean
areas, which are

often referred to as
individual oceans:

0 ATLANTIC OCEAN: The second
largest ocean and on average it is
also the saltiest major ocean. It
receives fresh water from over
half the world s land surface. It is
home to the worlds rst successful
under sea telegraph cable, which
reduced the communication time
between North America and Europe
from ten days (the time for a ship to
sail across the ocean) to just a few
minutes.

@, .
Pacific -

OCEAN

9 PACIFIC OCEAN: The largest of the
oceans, with an area bigger than all
the land masses on Earth combined.
It contains the deepest point in the
world, the Marianas Trench (found
in the Western Paci ¢) which is just
over 11 km deep.

— YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




) ArcTIC OCEAN: The smallest,
shallowest ocean. Until recent decades,
the Arctic Ocean has almost completely
frozen over in the period between
October and June. However, climate
scientists now predict that Arctic sea
ice could soon disappear during the
summer due to climate change, and
also decrease signi cantly during the
winter. The size of the icesheet varies
by about 7 000 000 km? between
winter and summer.

a INDIAN OCEAN: The third largest
ocean. An estimated 40 percent of the
world s offshore oil production comes
from this ocean, and delivery of this
oil to other parts of the world has
been helped by the construction of
the Suez Canal, which links the Indian
Ocean to the Mediterranean Sea.

) SOUTHERN 0CEAN: The fourth
largest ocean, which is also referred
to as the Antarctic Ocean, South Polar
Ocean or Austral Ocean. There is a lot
of disagreement about the boundaries
of this ocean, as many still consider
it to be part of the Paci c, Atlantic or
Indian Oceans.

L N g e N a W

Smaller regions of the ocean, often enclosed by land on more than one side, are known as seas, straits,
basins, bays and gulfs. There are more than 100 of these smaller areas, such as the Mediterranean
Sea, the Black Sea and the Yellow Sea, as well as a number of inland seas that have salty water and
similar characteristics to the ve oceanic areas, such as the Aral Sea and the Caspian Sea.

THE YOUTH GUIDE TO THE OCEAN




SECTION A ::

:: Atleast 50 percent of the

oxygen in the atmosphere
has come from the ocean.
This means every second
breath you take comes
from the ocean.

:: The ocean contains about

97 percent of all the water
on the Earth and it is from
the ocean that we get our

rain water and ultimately
our drinking water.

:: The ocean is home to

80 percent of the Earthi
organisms; from
enormous whales and

INTRODUCING THE OCEAN / CHAPTER 1 ::

dolphins to microscopic
plankton and bacteria.
But scientists believe
there are still millions of
marine species yet to be
discovered!

:: Its average depth is about

4 km.

: 1 Its average temperature is :
i 2®Cand it freezes at -1.8KC. :
: :: The ocean contains nearly :

20 million tons of gold!

:: At the oceanl$ deepest

point, the water pressure
1s over 10 tonnes per
square metre X thatl$ the

What is the ocean?

equivalent of a person
trying to carry 50 jumbo
jets!!!

: :: The longest continuous

mountain chain in the
known universe, the
Mid-Ocean Ridge, is
underwater, and stretches
for more than 64 000 km.

: There are over 5 000 active

underwater volcanoes.

: :: The Great Barrier Reef,

measuring over 2 000 km,
is the largest living
structure on Earth and can
be seen from the Moon.

MICROSCOPIC PHYTOPLANKTON.

GREAT BARRIE
R REEF, AUSTRALIA. ® Claire Widdicombe, Plymouth Marine Laboratory

HALE S TAIL.
¥ NASA AW

= Plymouth Marine Laboratory

— YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




WHY THE OCEAN LOOKS BLUE

The colours that make up light in the ocean contribute to
scatter (separate and spread) the oceanX® colour, too. For
when passing through air example, floating plants

or water. Blue scattersmore  : (phytoplankton) and
easily than the other colours, animals (zooplankton)

so blue rays get reflected can give the ocean a more
back from the surface of : greenish hue, while waters
the ocean and thatt what that are a deep, clear
reaches our eyes. Tiny blue contain less of this

particles of matter floating : microscopic marine life.

Earth’ atmosphere

Light rays from the Sun

Blue light is scattere

d

R -



SECTION A :: INTRODUCING THE OCEAN / CHAPTER 1 :: What is the ocean?

SOME SALTY FACTS...

All water contains salts. :: Sea water is approximately :: Most of the salt in the ocean
Different concentrations of ¢ 220 times saltier than :  comes from the long-term
these salts make sea water fresh water. :  weathering and erosion of

taste salty (saline), while : 1 Ifyou could remove all ¢ rocks and mountains by rain
fresh water is much less :  thesalt from the ocean i and streams, but some salt
saline. (all 46 million km? of it!) also comes from sediments
: and spread it evenly over below the sea floor and
:: OfallthewateronEarth, { theEarth®land, itwould :{ material escaping from
only about 4 percent is :  reachto the height ofa the Earthi$ crust through
fresh water. 40 storey building! volcanic vents.

SALT PILES IN THE MEDITERRANEAN.
* Svetlana Guineva, Flickr

_ YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




ILL
( USTRATION FOR THE RIME OF THE ANCIENT MARINER BY GUSTAVE DOR

SEAWATER

Humans cannot drink
seawater or use it to water
crops without extremely
expensive treatments to

remove the salt (known as
desalination). Marine
mammals (such as whales and
dolphins) have had to adapt

to their salty environment.
They generally do not drink
seawater and get most of
their water through their food,
but unsurprisingly, salt does
get into their system. These
mammals are able to process
and release excess salt from
their bodies, often by having
very salty urine!

Humans haven t adapted in this
way: if you drink too much salt
water, you will need to urinate RIDDLES IN THE WATER
more water than you drank to
get rid of the excess salt. This

actually makes you thirstier )
and can eventually cause What do you think the poet Samuel Taylor Coleridge

dehydration is referring to in his poem The Rime of the Ancient

“Water, water everywhere, nor any drop to drink.

THE YOUTH GUIDE TO THE OCEAN



SECTION A :: INTRODUCING THE OCEAN / CHAPTER 1 :: What is the ocean?

OCEAN

ZONES

The ocean is a very

dynamic and complex :

environment. Looking PHOTOSYNTHESIS
down through the :

water column, we

can see three main

layers, or lzones that

differ according to the

amount of light that

reaches them:

MIDNIGHT ZONE

M

/.,)
Xal

WATER COLUMN.
" YUNGA, Emily Donegan

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE



SUNLIT

ZONE

¥

This is the layer at the surface of the sea, up to 200 m deep, where
there is enough light for certain organisms to convert the Suns
energy into food, a process known as photosynthesis. Organisms
that photosynthesise include microscopic phytoplankton,

giant seaweeds and kelps. They are extremely important in marine
food webs because they provide food for other creatures such as
zooplankton, small sh, jelly sh and some whales. These in turn
are eaten by other marine animals like sharks, dolphins and tuna. The
sunlit zone supports a mass of marine life.

[
e =
D
[y
[ |
-
=
[

ZONE

SNAKELOCKS SHRIMP.
" Matt Doggett, Earth in Focus

From approximately 200 m to 1 000 m, this layer receives less light than /

the sunlit zone and therefore photosynthesis starts to become dif cult.
At about 500 m, the amount of oxygen in the water is also greatly
reduced (although this varies and in some regions, such as the Arabian
Sea and the eastern Paci ¢ Ocean off Peru, there is hardly any oxygen in
the water between 100 m and 1 000 m). To survive here, animals have to
adapt more ef cient ways of breathing or reduce their movement to save
energy. Some creatures rise to the sunlit zone at night to feed, avoiding
predators and the damaging rays of the Sun. Animals living within this
layer include sword sh and bioluminescent (glowing) jelly sh.

MIDNIGHT

ZONE

From 1 000 m and below, the ocean is pitch black apart from occasional
light-producing organisms, such as lantern sh. There is no living plant
life here. Most animals surviving in this zone rely on marine snow for
food, a mixture of waste matter and dead organisms falling from the
layers above. The giant squid lives in this layer, as do its hunters: deep-
diving sperm whales.

LOWER
MIDNIGHT

\\

ZONE

The lower midnight zone starts at 4 000 m and extends down to just
above the sea oor. Very few creatures have successfully adapted

to survive the cold temperatures, high water pressure and complete
darkness of this zone. Those that have are often very strange many are
transparent and eyeless as a result of the complete darkness! Animals at
this depth include some species of squid, and echinoderms including
basket stars, swimming sea cucumbers and the sea pig.

THE YOUTH GUIDE TO THE OCEAN
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BIOLUMINESCENT JELLYFISH.
= Sjerra Blakely, WMC
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FLASHLIGHT FISH.
* Una Smith, NOAA, WMC




SECTION A :: INTRODUCING THE OCEAN / CHAPTER 1 :: What is the ocean?

ZONES witain ZONES

Each ocean zone contains many different habitats which support a wide range of plants
and animals. A habitat is the local environment in which an organism is usually found.

eccccoe
eccccoe

The sunlit zone is home to
many well-known habitats
such as coral reefs,
mangroves, estuaries and
rocky shores.

People used to think that very
little life survived below the
sunlit zone and that the seabed
was a at and featureless place.
We now know that there are

in fact some very interesting
habitats to be found there
including deep sea trenches,
seamounts, hydrothermal
vents and gas seeps.

e0ceccccccccccccce
e0ceccccccccccccce

EUROPEAN LOBSTER HIDING ON THE SEABED.
* Matt Doggett, Earth in Focus Read on to Xnd out more about them...

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




CONCLUSION

No wonder we call Earth the Blue PlanetXX the ocean covers almost 72 percent of its
surface! It also supports the vast majority of life on Earth X 80 percent of it, in fact!
This includes many weird and wonderful creatures (take a look at the lAquarium

in an AnnexXat the end of the book for a selection of particularly fascinating
underwater animals) - and it also includes us.

With the help of this Guide you will learn just how much people rely on the ocean.
You will get to see how the different parts of the ocean and the life within it are
interconnected, creating a complex ecosystem. You will discover that this ecosystem
is fragile, and that our precious ocean faces daunting threats, many of them caused
by humans. And you will learn much more about these threats, and about the
importance of protecting the ocean for a sustainable future.

LEARN MORE

. National Geographic Education:
www.education.nationalgeographic.com/education/encyclopedia/ocean/?ar_a=1 ’
%,

g
2 )

4

:: The National Ocean and Atmospheric Association:
www.noaa.gov/ocean.html

:: National Geographic: www.ocean.nationalgeographic.com/ocean

> Smithsonian Ocean Portal: www.ocean.si.edu







THE OCEAN IS OUR
LIFE SOURCE!

Caroline Hattam, Plymouth Marine Laboratory

We have already mentioned that, without the ocean, life
could not exist. Humans have an even closer relationship
with the ocean than we often realize. This chapter
introduces the different ways that people use the ocean,
and explains why protecting the ocean is a responsibility
that each and every one of us needs to share.

WORKING TOGETHER TO HAUL IN
THE FISHING NET.
* Luca Coccia, iStockphoto/Thinkstock




SECTION A :: INTRODUCING THE OCEAN / CHAPTER 2 :: What does the ocean do for us?

sowpowe USE aee OCEAN?

We use all parts of the ocean: the edge, the surface,
the seabed and everything in the middle.

eccococe
eccococe

OFF SHORE WIND

TURBINES.
™ Steve Fareham, WMC
Leesesesncnesesitsasacns s oo o
THE NORTH
FISHING pomises pmessee | RENEWABLE
* Ralf Roletschek,
AND FISH NORTH SEA. e ENERGY
FARMING Devices are being

About 56 million
people are currently
employed in sheries
and aquaculture ( sh
farming). In addition,
many more are employed in
follow-up activities, such
as handling, processing and
distribution. Altogether,
shing and sh farming
support the livelihoods
and families of some 660
to 880 million people
thats 12 percent of the
world s population. More
than 40 percent of sh and
shell sh eaten by humans
come from aquaculture,
much of which is found in
coastal zones (where its
known as mariculture).

developed to generate
electricity from waves
and tides. Offshore
wind farms are also
under development, as
are biodiesels made
from marine algae.

e®00ccccccccccce
®

NATURAL
RESOURCES

Offshore oil and gas
rigs currently provide
30 percent of the
world s oil production
and 50 percent of its
gas production.

.
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A PLACE
TO LIVE

About 60 percent

of the world s

population now live

in the coastal zone
(within 200 km of the
ocean) and 21 of the
world s megacities (cities
with more than 10
million inhabitants) are
in coastal areas.
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Marine sand and gravel
are mined for use in the
construction industry
and interest is growing
in mining the seabed
for metals such as iron,
copper, zinc, gold and
silver.

THE GOLD
COAST SKYLINE,
AUSTRALIA.

* Mike:R, WMC
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e®%00cccccccsccsccsccsccccce,
.

2 4

DIVER CHECKING
UNDERWATER
PROTECTION OF CABLE.

" CTBTO Preparatory
Commission

e ccccccccccccce

COMMUNICATION

Submarine cables are
essential for international
communication. 99 percent
of internet traf ¢ owing
between countries goes via
submarine cables!

®eccccccccccccccccsscccssce®

.
©cccc000000000000000000000000000000”

e®% ccccccccccccssssssccccccccse,
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TRANSPORT
AND
COMMERCE

90 percent of world

trade is carried out by
seal Passenger ferries

are also popular modes

of transport. In the UK
alone, 21.1 million people
travelled to and from the
UK by sea

in 2011.
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CONTAINER SHIPS,
SAN FRANCISCO.
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A SURFER IN
SANTA CRUZ.
™ Robert Scoble, WMC
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RECREATION
AND LEISURE

It has been estimated that
worldwide 121 million
people take part in marine
recreational activities such
as shing, whale watching
and diving each year. This
industry is thought to be
worth more than

US$ 47 billion each year.
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ORNAMENTAL
RESOURCES

Global trade in marine
ornamental resources
(such as aquarium sh,
corals and shells) is
estimated to be worth
between US$ 200 and
330 million each year.
Up to 2 million people
worldwide are thought
to own marine aquaria.
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CAPSULES.

® Aney, WMC
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MEDICINES

Scientists have
discovered that many
marine invertebrates
produce antibiotic,
anti-cancer and
anti-in ammatory
substances. Horseshoe
crabs, seaweeds and
marine bacteria have
also been found to
have useful medical
properties.
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A SMALL AMATEUR
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A

HEALTHY OCEAN, HEALTHY FOOD

minerals and vitamins) as
well as healthy fats (you

: might already have heard
about omega-3 fatty ).
Apart from Ksh, crustaceans,
: and plants like
seaweed and kelp provide us
: with these and

: micronutrients too.

: PROTEIN
Why is protein so important?
: Here we go: every cell in

our body contains protein.

_ : Protein helps build and
Today, your average person benelts. Fish is a key repair our body$ tissues
eats 19 kg of Rsh eachyear  : element in a healthy diet : (muscles, bones, organs,
(Source: FAO, 2012). Foods asit provides us with good i skinand hair) and is needed
from the ocean are very : supplies of high quality for clotting blood, Kghting
important for global food : protein X but it’ not the : diseases and for producing
and nutrition security, : only important hormones, among many
because eating Ksh and : the ocean gives us! Most other things. Itbs particularly
other seafood has unique : seafood is full of healthy important for healthy growth
nutritional and health * micronutrients (like : and development during

7
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childhood, adolescence
and pregnancy. Are you
convinced now?

About 17 percent of the
animal protein the global
population eats comes from
Xsh. However, in some
countries in West Africa or
Asia, for example, this share
ismuch higher (often 50
percent and above), making
Msh a crucial part of many
local diets.

FATS

Did you know that your
brain is basically made of
fish oil? Well, thatl$ a slight
exaggeration, but the
essential fatty acids found
in seafood (known as Hong
chain omega-3 fatsi are
essential for the healthy

: development of the human
brain, and are therefore
especially important

: for babies and growing g
: children. That® also why it :
: also important for pregnant
: women or mothers who

are breastfeeding to eat a

: minimum amount of fish:

: it enriches the food their

: children get from them.

Many vegetable oils also
contain omega-3 fatty acids,
but itk a different kind

: of omega-3 (called alpha-

: linolenic acid) which is

: short in length and needs to
be converted into a longer

: form before our brains can

: really use them. This makes
: them more dif¥icult for the

: brain to rely on than Ksh-

: based omega-3.

Omega-3 fatty acids from
: seafood are also good for
: adult brains: scientists
: have found that mental

disorders, such as

depression and dementia,
: are less likely in people
: who eat enough seafood.

Apart from our brains, our
hearts also benelt from

: fatty acids: they can help
reduce the risk of fatal
coronary heart diseases
by up to 36 percent.

: Ideally, a child® diet
should include 150 mg
(milligrams) of long-chain
omega-3 fatty acids a

: day, and an adult® should
: contain 250 mg.

A
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AV

MICRONUTRIENTS

Food from the ocean is also
a great source of essential
micronutrients such as
vitamins and minerals.

This is in particular true for
small-sized seafood that
can be eaten whole (heads,
bones and everything!),
because these can be

an excellent source of
vitamins (such as A and D)
and minerals (including
iodine, selenium, zinc, iron,
calcium, phosphorus and
potassium). Interestingly,
different species of Ksh and
even different parts of the
same Ksh can contain very
differént types and amounts
of micronutrients.

T

Micronutrient deMciencies
make hundreds of millions
of people around the

: world ill, in particular

: women and children in
developing countries. For
: instance, the latest World

: Health Organization (WHO)
: statistics tell us that:

:: More than 250 million
children worldwide
are at risk of vitamin A
delciency, which can
cause blindness orbe
fatal;

¢ :: The mentalhealth of

20 million people is
affected as a result of
1odine deMciency (like
long-chain omega-3

fatty acids, iodine is
essential for healthy brain
development);

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE

: :: 2 billion people (over

30 percent of the world
population) are iron
delcient, which can make
them feel chronically weak
and dizzy and, in severe
cases, lead to death;

E :: 800000 child deaths per

year can be attributed to
zinc deMciency.

Rural diets in many countries
may not be particularly
varied (meaning people eat

a lot of the same things,
because there areni so many
options). That means that it
is vital for them to have good
food sources that can provide
all essential nutrients they
need X and seafood is an
ideal provider of many of
these.

7




AV

EATING HABITS

We have seen that replacing

foods with lower nutritional
: Sustainable

: (fish farming in the sea)
: ispart of the solution to

values with fish would be

a great way to make people
healthier, and provide
nutritious food to those
who are currently going
hungry. At the same time,
we need to make sure the
marine environment stays
healthy too. Unfortunately,
the demand for fish over
the last couple of centuries
has grown so rapidly, that
the populations of popular

fish (like tuna, cod or
: salmon) are unable to keep

up and are decreasing.

: avoiding wild
ocean fish (find out
: more about in

: Chapter 4, and more about

: in Chapter 10).
: Another part of the solution
: lies with the consumer:

: each and every one of us

: can help marine

: by not buying seafood

that is under pressure,
: and choosing

seafood instead.

: You can make a start by

: taking a look at National

: Geographict Seafood

: Decision Guide to help

: you choose which fish

: to buy or to avoid: www.
nationalgeographic.com/
: foodfeatures/seafood-

: decision-guide

: Find out more:
: :: FAO Fisheries:

www.fao.org/Xshery/en

FOR SALE AT A FISHMARKET.
vin Boot
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THE OCEAN DO FOR US?

As well as giving us food, raw materials, jobs, transport, energy and opportunities
for leisure, the ocean does many more things for us that we often take for granted.
These beneX ts that the ocean provides for humans are known as ecosystem services.

For example:

THE OCEAN REGULATES OUR
CLIMATE: We ve already said
that we get oxygen from the
ocean, but did you know that
the ocean has also absorbed
a quarter of all the carbon
dioxide that humans have
put into the atmosphere? This
makes the ocean a carbon
sink (somewhere carbon
dioxide is stored). Without
the heating and cooling effects
of ocean currents, world
temperatures would be too
unstable to support life.

: IT AFFECTS OUR weather:

: As the ocean is heated by

. the Suns rays, water from its
surface evaporates and then
¢ condenses to form clouds

: as part of the water cycle.

¢ This is how we get our rain

: and therefore our drinking

: water. It also contributes

. to wind, thunderstorms and

¢ hurricanes, and helps

¢ produce the monsoon rains
: upon which millions of people
in South Asia rely!

~—

\ 155 ON THE BEACH

= voldevis, WWW.stockvault.r\et

TORNADO OUT AT sep.
¥ NOAA
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. ITTAKES CARE OF MANY OF

: OUR WASTE PRODUCTS: The

: ocean dilutes and disperses

: our waste products, while
marine animals can bury them,
¢ absorb them within their own
: bodies or break them down

¢ into harmless substances. This
may be good for us, but can

. do great damage to ocean life:
: unfortunately, humans have
increasingly treated the ocean
as a dumping ground. You can

nd out more about the ocean

and pollution later in the Guide.

j




IT INFLUENCES OUR HEALTH  : ITIS A SOURCE OF CULTURAL
AND WELL-BEING: Have you : INSPIRATION: The ocean and

noticed an aquarium in your : the biodiversity within it
doctor s or dentist s surgery? . is a source of inspiration for
Water is known to calm and : art, poetry, novels, songs and

reduce anxiety in people and folklore. Can you think of an
being near blue spaces, such as : ocean-inspired story, song or
the ocean, is thought to have @ piece of artwork?

positive effects on our mental

health. :

MORAY BURROWING ON THE SEABED.

ter, www.all-fi com
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THE GREAT WAVE OFF KANAGAWA.
Katsushika Hokusai (1829-32)
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WHY DO WE NEED TO )

PROTECT

THE OCEAN?

Different human
activities are putting :
the ocean under threat: : \

COASTAL DEVELOPMENT: The building of houses, hotels, roads
and industrial sites is responsible for the degradation of many
coastal marine ecosystems such as coral reefs, seagrass
meadows and mangroves, yet it is these ecosystems that
help to protect vulnerable coastlines and the people living there We dump about three
against storm surges.

times more rubbish into
the ocean every year than

POLLUTION: Approximately 80 percent of the pollution in the ocean

comes from land, and coastal zones are especially vulnerable to the weight of the Xsh we

pollutants. Plastics are also particularly problematic with enormous catch annually... And
oating rubbish patches forming in the ocean. The Great Paci ¢ each year more oil enters

Garbage Patch, for example, is a huge oating mass of rubbish stuck the ocean as runoff

in a gyre (a circular ocean current) in the North Paci ¢ Ocean. from roads than from

o N N N N N N N N N N N N e N N ) accidental O]l SpiuS.

THIS PAGE
PLASTIC BAG ON THE SEABED.
™ Matt Doggett, Earth in Focus

FACING PAGE
LIONFISH, AN INVASIVE SPECIES.
® Alexander Vasenin, WMC

FISH FARM IN BOLIVIA.
® Christopher Walker, WMC
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FISHING: 70 percent of the worlds sh species are either already overfished (too many are caught)
or would become overfished if catch rates increase. Some shing activities are damaging fragile
marine ecosystems, such as bottom trawling, which destroys seabed communities.

AQUACULTURE: The global increase in aguaculture ( sh-farming) while being an important source
of food, has in some places led to coastal habitat degradation and loss, pollution, the introduction of
exotic species and the spread of diseases among humans and animals.

INVASIVE SPECIES: Marine species are transported around the world as secret stowaways on cargo
ships, attached to ships hulls or contained in their ballast water. When they enter new environments
they can cause problems for native species, as they may be better at nding food and shelter.

CLIMATE CHANGE, OCEAN ACIDIFICATION AND HYPOXIA: Changing ocean temperature, acidity and
oxygen levels are affecting the distribution of marine species and their ability to grow and reproduce.
This is a particularly serious concern for the oceans magni cent but fragile coral reefs, which support
vast amounts of marine life.

MARINE DEBRIS FROM BELOW.

f o
r )

~

\ _
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wrois RESPONSIBLE

AND WHAT IS BEING DONE?

Individual countries are responsible for protecting the ocean in
their own territorial waters and exclusive economic zones. They
can regulate their Xsheries (often together with other countries), :

designate Marine Protected Areas and attempt to control coastal

development and pollution.

In the high seas, where no
particular country is in charge,
many different international
bodies set the rules. For example,
the International Seabed
Authority is responsible for
developing deep sea mineral
resources and protecting the
seabed from mining activities;
the International Maritime
Organization is trying to reduce
the spread of invasive species
and control pollution; and
Regional Fisheries Management

: and capacity building to improve
: ocean and coastal knowledge and
¢ management.

In addition to these national and
international activities, each and
. every one of us has a role to play
in protecting the ocean. We can

: buy sustainably sourced X sh;

OCEAN TERRITORIES

: reduce our use of plastics, such
as bags and bottles, that may

. end at sea; buy cleaning products
: that are safe for marine and

: other aquatic organisms; and

¢ we can take part in beach cleans.
There are many, many ways to get
¢ involved and you can nd more

: ideas in Chapter 14.

Organizations set shing
regulations. As the global

ocean is interconnected, the
Intergovernmental Oceanographic
Commission promotes
international cooperation and
coordination in research, services

DeXned by the United Nations Convention on the Law of
the Sea (UNCLOS), which has been in force since 1994:

s Territorial waters extend 12 nautical miles (22 km)

from the coast;

:: Exclusive economic zones extend up to 200
nautical miles (370 km) from the coast.

ITED NATIONS GLOBAL ALLIANCE




CONCLUSION

So, we can see that without the ocean, we wouldnt be here! Not only does the ocean
provide us with food, water, medicines and other resources, but it also provides
many other essential Xcosystem servicesi® the ocean makes sure that our climate is
neither too hot nor too cold, it manages some forms of human waste and it provides
inspiration for art, music and poetry.

But humans are putting too much pressure on the ocean. Climate change and
pollution are starving the ocean of oxygen, changing its temperature and levels

of acidity, and threatening its precious biodiversity. Overfishing has put many
species of Ksh on the endangered list. And human activity at the coast is changing
coastal habitats. If we carry on mistreating the ocean, we will lose its vital services.
But there are ways you can help. Read on for more inspirationX

LEARN MORE

Intergovernmental Oceanographic Commission of UNESCO: www.unesco.org/new/ioc
International Maritime Organization: www.imo.org
International Seabed Authority: www.isa.org.jm

Marine Conservation: www.marine-conservation.org

Marine Conservation Society: www.mcsuk.org
National Geographic on protecting the ocean: www.ocean.nationalgeographic.com/ocean
Regional Fisheries Management Organizations: www.ec.europa.eu/ sheries/cfp/international/rfmo

United Nations Convention on the Law of the Sea:
www.un.org/depts/los/convention_agreements/texts/unclos/UNCLOS-TOC.htm

World Wildlife Fund: www.wwf.panda.org/about_our_earth/blue_planet/open_ocean/ocean_importance






THE OCEAN HAS SEEN MANY
CHANGES THROUGH TIME AND
HAS SHAPED HUMAN HISTORY.

Kelvin Boot, Plymouth Marine Laboratory

The Earth is unique in being the only
planet in our solar system that has large
amounts of liquid water on its surface.
But where did it come from?

A FOSSIL OF A FISH (AIPICHTHYS).
" wMC
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e sourceor EARTH’S WATER .

Most scientists agree that water Xrst appeared on Earth as soon as the conditions of
temperature and pressure allowed it to exist in a liquid state: this would have been
around half a billion years after the Earth was formed, about 4 billion years ago.
What scientists are less sure about is where it came from.

There are a number of theories
about how the Earth got its water:

Some believe that fully
formed water arrived from
space on the dust particles
from which the Earth itself
was formed, again reaching
the surface through volcanic
eruptions.

A long-held theory
is that hydrogen and
oxygen atoms combined
into water molecules
within the Earth as the
planet was forming, and
this reached the surface
when it was expelled
along with magma from
volcanoes.

\— _/

BARRING TWO FRAGMENTS-OF THE CHELYABINSK (CHERBAKUL) METEORITE.
= WMC " wMC
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COMET P1 MCNAUGHT.
™ Fir0002-Flagstaffotos, WMC

Alternatively, others have
suggested that comet
impacts, which were
common in the Earths
youth, brought water to its
surface. This theory followed
the discovery that comets

are composed of ice as well
as rock.

Asteroids and meteorites are other
interplanetary travellers: many of
these also carry water, but critics of
this theory point out that it would
take an awful lot of meteoritic water
to Il an ocean! Having said that,
Earth was subjected to almost non-
stop bombardment for thousands of
years while it was forming...

600666606

So the jury is still out, and it may turn out that
each of these origins might have contributed to
Earth s water supplies.

THE YOUTH GUIDE TO THE OCEAN
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THE EVOLUT I ON OF THE OCEAN

When we look at a map of the Earth (or, better still, a satellite view across the South
Pole), it is obvious that today ocean is one vast stretch of water.

i S S S N S S e g

The ocean has remained more
or less the same in size, shape
and coverage throughout

the time that humans have
inhabited this planet. There
have been minor variations
as glacial periods have
come and gone in the

recent geological past
(recent being the last

million years in this

casel), but these have

had little impact on the
overall area covered by

the global ocean.

The arrangement of

land and water, on the

other hand, has changed
considerably over the past few
billion years. We know very
little about the early ocean,

SOUTH POLE VIEWED FROM SPACE.
" NASA
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its layout and position on the
globe, so much guesswork is

for the period. Sophisticated
chemical analysis of extremely
old rocks that have survived
from long ago provides some

diagram on pp.34-35!!

. evidence of later ocean
layouts, but even these are
involved in trying to draw maps :
: the last billion years that t
. relative positions of ocean
: land can be given with any
: con dence.

There are many different kinds of evidence proving the theory that Earth land masses
moved apart and reunited in differing arrangements through time. ®agnetic Kngerprintsi
for example, are patterns that show how the direction of the Earth® magnetic Keld has
changed in the past. Other clues are provided by the presence of identical remains
on continents that are now thousands of miles apart. Just consider the shape of todayi$
continents, you also get a sense of how they once Ktted together X just take a look at the

questionable. It is only in

TR —
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SUPERCONTINENTS

AND THE OCEAN

Geologists suggest that
throughout geological time
there have been a series of
supercontinents, where
instead of there being several
continents as there are today,
a single giant landmass was
surrounded by water. There is
still much dispute over how
many supercontinents there
were and when and where they
were found, though.

Perhaps the best known

and most widely accepted
supercontinent is Pangaea
and its surrounding ocean
Panthalassa. Pangaea
existed between 270 and

200 million years ago, and can
be thought of as a giant jigsaw
puzzle with today s continents
as its pieces.

It is particularly easy to
imagine the east coast of
South America tting against

i N T S N e

Panthalassa

Eurasia

North
America

PANGAEA

South

' Africa
America
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Africas west coast, and it

was this observation that

lead to early theories that the
continents were not xed in
place but moved around the
Earth. This process is known

as continental drift.
Continental drift tore
Pangaea apart (very slowly!) to
form the smaller supercontinents
of Laurasia in the north and
Gondwana to the south, with the
Tethys Sea, later to become the
Tethys Ocean, in between.

Eurasia

North

America LAURASIA

The rst modern ocean areas
formed around 180 million
Tethys Se a years ago as northwest Africa
and North America separated,
creating the central Atlantic
basin. Some 40 million years
later the South Atlantic was
added as Africa and South
America drew apart. The Indian
Ocean was formed at about
the same time, when India,
Antarctica and Australia parted.

Africa

South
America

Antarctica

The nal pieces of the jigsaw,
North America and Europe,
moved away from each other
about 80 million years ago.

i S T e S S g S

SHARK AND FISH.
® Suzanne Redfern
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CHANGING seas

The Tethys Ocean spanned the
globe throughout the Mesozoic
Era of geological time, from
about 250 million to 60 million

The Tethys Ocean teemed with life, including marine
reptiles such as the long-necked plesiosaurs and the
ichthyosaurs, which looked a lot like modern dolphins. This
: was a period of relative calm in the ocean s chemistry and
years ago. During this period : geology, and these stable conditions allowed marine animals
of global history, thelandwas : to ourish.

populated with gargantuan

dragonKies, the dinosaurs, ¢ Among the molluscs, spiral-shelled ammonites developed
: into an astonishing variety of species leaving only their

and, towards its end, with the ; ! : ; )
shells behind as fossils; clues to their now extinct lives.

Xrst birds and mammals.

L e e B i g e e e e e W W B T

A SEASLUG AMONGST ANEMONES AND BRYOZOANS.
* Matt Doggett, Earth in Focus
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Corals too ourished in the warm
clear waters, leaving evidence

of their presence in rocks across
the globe even in areas now
close to the poles, providing
even more evidence for the
movement of the continents.

of all known species including:
90 percent of algae species;

98 percent of corals; 35 percent
of echinoderms and 50 percent
of all seabed living organisms.

years!), but despite life
regaining its place, the ocean
was very different.

Extinction is a crucial part of
evolution (there had been four
previous mass extinctions in
Earth s history) and this event
marked the end of one era and the
beginning of our modern ocean...

FROM TOP

A YELLOW-MARGINED
MORAY EEL;
SEAFAN WITH
BRITTLESTAR.

¥ Matt Doggett, Earth in Focus

Not all types of marine life were
affected equally: surprisingly,
nine out of ten species of bony

sh survived, but scientists don t
really know why.

This period of stability came to
an end around 65 million years
ago when the Earth s land and
ocean experienced one of their
greatest changes. The led to a
mass extinction, which did
not just destroy the dinosaurs,
it eradicated up to 70 percent

It has been estimated that
recovery took at least tens of
thousands of years (perhaps
even as much as 2 million

BACKGROUND IMAGE
GREY SEAL.
" Matt Doggett, Earth in Focus
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THE OCEAN IN

HUMAN HISTORY

INTRODUCING THE OCEAN / CHAPTER 3 ::

People have been around for only a fraction of the life

of the ocean, but the ocean has always been important
to us: seafaring has long been part of our history.

Early humans are thought to
have followed the coast as
they migrated from Africa
into Asia and very similar stone
cutting tools have been found
in northwest Africa and in
Spain, suggesting that people
may have crossed the Strait of
Gibraltar (almost 10 km, even

at the lowest sea level) as early

as 500 000 years ago. There is
also evidence that people have
travelled by sea around the
eastern Mediterranean for over
100 000 years.

Longer, open ocean crossings
were already taking place in
southeast Asia 40 000 years
ago, and epic voyages, such
as between what is now
Indonesia and Madagascar (a
distance of around 10 000 km)
were undertaken more than

1 000 years ago.

Chinese ships were trading with
their neighbours at a similar
time, and by the fteenth
century were travelling to east
Africa and the Arabian Gulf.

The fteenth century also saw

the Age of Discovery in European

maritime history, and included
Christopher Columbus s voyage
to America, as well as trading
expeditions across the globe.

An important part of seafaring
has always been shing. Fishing :
i the ocean's characteristics and
. the plants and animals that live
there faster than any of the

from the coast is thought to
have started around 140 000
years ago, and evidence of
people shing from boats dates
back to about 40 000 years
ago. Today, shing is the most
widespread human activity in
the ocean, and its scale ranges
from the use of dugout canoes
and spears in coastal waters to

The ocean in the past

\—

y

CHRISTOPHER COLUMBUS
® Metropolitan Museum of Art, WMC

expeditions to the open ocean
in sophisticated factory ships
that process the sh caught by
a eet of smaller boats.

¢ Today our use of the ocean is

extensive and keeps growing
(as we saw in Chapter 2). The
trouble is, the many uses we
make of the ocean are changing

natural changes that took place
slowly, over long periods of

. time. You can learn more about
: these changes and what we can

do to help protect the ocean
and ocean life in the following

: chapters.
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CONCLUSION

The history of the ocean is the history of the
Earth. Throughout its existence, the ocean

has kept changing, with continents coming

and going. Marine life has survived these
sometimes catastrophic changes, although what
you see in the ocean today is very different to
what you would have seen millions of years ago.

Humans are also part of this history and we have
relied on the ocean since our species evolved on
Earth, using it as a source of food, for trade and
transport and exploration. This ever-increasing
use is changing the ocean again and this change
may not be for the better.

LEARN MORE

BBC Nature: www.bbc.co.uk/nature/extinction_events
MarineBio Conservation Society: www.marinebio.org/oceans/history

National Geographic:
www.channel.nationalgeographic.com/channel/videos/history-of-the-oceans

o Wiley:
www.wiley.com/college/strahler/0471480533/animations/ch13_animations/animation3.html
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WHERE THE OCEAN

MEETS
THE LA \

7S )

THE COAST IS THE MEETING PLACE BETWEEN
LAND, HUMANS AND THE OCEAN, A PLACE
WHERE NOTHING EVER STAYS THE SAME...

Caroline Hattam, Plymouth Marine Laboratory

The result of constant change in the ocean, a continuous supply of building materials
from the land and rivers, and ever increasing human activities means the coastal zone
is always in motion. This chapter will give you an introduction to this dynamic and
diverse environment, what lives there and how we are affecting it.

BARDSEY ISLAND, WALES.
® Adrian Kingsley-Hughes, Flickr
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Coastal areas

are often rich in
nutrients and support
a great diversity of
marine life. They are
also exceptionally
important to humans
and have shaped our
relationship with

the ocean. An exact
coastline cannot be
identiX ed because the
rising and falling of
the tides mean that
the coast is never the
same from one tide to
the next. Instead we
use the term coastal
zone to describe

the area where

land inXuences the
ocean and the ocean
inXuences the land.

SURFER RIDING A WAVE.
™ Brocken Inaglory, WMC

TROPICAL BEACH.
" Matt Doggett, Earth in Focus
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Altogether there are
about 356 000 km of
coast around the world
X about the same as the
distance between the
Earth and the Moon!
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HOW TIDES WORKS

ara Hooper, Plymouth Marine Laboratory/Marine Education Trust

Sea level is not constant.

As the hours pass, sea level
will rise and fall (also known
as flooding and ebbing)

in a way that is rhythmical
and entirely predictable.
High tide (or high water)
describes the time when

the tide has come as far as
possible up the beach, while
low tide (or low water) is
when the largest amount of
beach is visible.

This regular change in the
height of the tide K the
tidal cycle Xis caused

by gravitational forces
generated as the Moon
travels around the Earth and
the Earth orbits the Sun.

The Moon has the largest
tide-generating force (more
than twice that of the Sun)
because, despite being

27 million times smaller than
the Sun, it is nearly 400 times
closer to the Earth.

Third quarter Moon

Neap tide

’2< \< Spring tide
PR

New Moon

Spring tide& >/

First quarter Moon

: The amount of beach that will
: be covered and uncovered

: bythe tide is not the same

: every day. Very high and very
: low tides (spring tides)
happen at full and new Moon,
: when the gravitational

: forces of the Sun and Moon
combine. Neap tides occur
in between spring tides, and
the difference between high
and low tide is smaller. Neap
tides occur when the Sun
and Moon are perpendicular:

: each slightly cancels out

: the gravitational in®uence

: ofthe other, reducing the

: difference between the

: tides. The transition from

: spring tides to neap tides is

Full Moon

Neap tide

Source: YUNGA

: gradual, with the tidal range
(the difference between high
: and low tide) becoming a
little smaller every day (and
getting slowly larger every
day as the cycle moves back

: towards spring tides).

: A great deal of energy is
contained in the movement

: ofthetides, and people

are trying more and more

to harness this to generate

: electricity: through tidal

: barrages, which exploit the
difference in height between
! high and low tide, or tidal
current turbines, which are
driven by the speed of the

: water passing by them.
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s DIVERSIT

The special relationship between land and the
ocean has led to the development of different
habitats in coastal zones around the world.
These include coral reefs and sea grass meadows,

mangroves and saltmarshes, estuaries and deltas,
as well as rocky, sandy and shingle shores. The

seabed itself is also a very important habitat
providing a home to marine life at its surface, and
even for several centimetres (and in some cases
metres) into the mud or sand as well.

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE
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OPPOSITE PAGE
CORAL REEF ECOSYSTEM AT PALMYRA ATOLL.
® Jim Maragos, U.S. Fish and Wildlife Service

TOP IMAGES - FROM LEFT TO RIGHT
INTERTIDAL MUDFLATS EXPOSED AT LOW TIDE.
® Walter Siegmund, WMC

SANDY SHORE ON THE COAST OF ANGOLA.
* Alfred Weidinger, WMC

EXPOSED ROCKY SHORE.
* N. Aditya Madhav, WMC

MAGNIFICENT BRAIDED RIVER DELTA WITH RED AND
GREEN FLORA SHOWING AT LOW TIDE. ALASKA, LOWER
COOK INLET, KACHEMAK BAY.

" NOAA

MANGROVE FOREST.
* Matt Doggett, Earth in Focus

BOTTOM IMAGES - FROM LEFT TO RIGHT
DIVER IN KELP FOREST.
* Ed Bierman, WMC

SEAGRASS MEADOW.
* Paul Asman, Jill Lenoble, WMC

ROCKPOOL IN THE INTERTIDAL ZONE.
* Brocken Inaglory, WMC
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CHUBUT STEAMER DUCK.
* CHUCAOQ, WMC

HECTOR S DOLPHIN.
® James Shook, WMC

MACKEREL SCHOOL.
" NOAA

The creatures you nd living at the coast will vary depending on the water depth, water and
atmospheric temperatures, exposure to waves, water turbulence, sunlight levels, available nutrients,
salinity (saltiness), the presence of dissolved gases and acidity levels.

Some marine species are said to be cosmopolitan and can be found all around the world, such as
some species of plankton. Others are considered endemic and are unique to speci ¢ habitats and
locations; for example Hector s dolphins are only found in New Zealand and the Chubut steamer duck, a

ightless marine duck, is only found in Patagonia. Many marine species are somewhere in between. For
example, mackerel are found throughout the ocean in the northern hemisphere and the Emperor
nautilus can be found from Japan to Fiji to Indonesia and Australia.

SUMMER BLOOM OF MARINE
PHYTOPLANKTON IN THE
BALTIC SEA.

® Richard Petry, Flickr

NAUTILUS IN BERLIN 20O
AQUARIUM.
™ J. Baecker
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SEABIRDS

Tara Hooper, Plymouth Marine Laboratory/Marine Education Trust
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Seabirds are an important

part of our coastal marine life.

They prey on crustaceans,
mussels, Ksh, and plankton,
so the shore and shallow
waters are important feeding
grounds. The coastline
provides essential breeding
habitat too. Noisy colonies
of seabirds including gulls,
frigatebirds and gannets
can be found nesting on
cliff ledges, or, in the case
of puf¥ns, penguins, storm
petrels and auklets, digging
burrows in the sand or soil
of cliffs, dunes and the top
of beaches. Seabirds species
such as terns, noddys and

shoreline trees.

Some species of seabird
undertake epic annual
migrations: sooty
shearwaters travel over
60 000 km between New
Zealand and the North

: carrying out recreational
activities. International
agreements are therefore
required to ensure that
seabirds are adequately

i protected. One area such
international co-operation Ji
* focuses on is reducing the [

PaciXc, and Arctic terns
cover a similar distance as
they journey between the
Arctic and Antarctic. Other

: birds (e.g. frigatebirds and
: albatross) do not make set
annual migrations, but

: travel tens of thousands of

: miles over the ocean as they
: forage for food.

: These long-distance travellers :
: can be affected by human
: activities occurring in any
part of their range, for

: example, the loss of prey

: species from their feeding
: grounds, the destruction

: of habitat in their breeding
albatross also nest in or under :

areas or disturbance by peo

by-catch of seabirds in Kshing
gear (particularly long lines),
through speci¥c agreements
such as the FAQ Code of
Conduct for Responsible

: Fisheries, National Plans of

: Action and Regional Fisheries
: Management Organizations.

.
< PUFFIN SWIMMING UNDERWATER.

" Matt Doggett, Earth in Focus

A FULMAR CHICK IN ITS NEST, SCOTLAND.
" Matt Doggett, Earth in Focus

< BACKGROUND IMAGE
< SEABIRD COLONY.
¥ _\Matt Dogge arth |
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[

PEOPLE
ANDTHECOAST

Most people only get to see the ocean at
the coast and it is here that the majority

ofSREIREI ity Jp the ocean goes on. biodiversity found there. In recent decades, as

Many of these uses, such asKshing, the human population has grown, more and more
leisure and recreation, transport and people are living in coastal zones. As a result,

commerce were introduced in Chapter 2. human dependence on marine resources and

4 1
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People have been using the coast for millennia
and this constant use has changed it and the

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

ot e e i N .
YOUTH AND UNITED NATIONS GLOBAL ALLIANCE @&




MARICULTURE
José Aguilar-Manjarrez, Alessandro Lovatelli, Doris Soto & Jogeir Toppe, FAO

As the world population
continues to grow,
competition for our
resources is
increasing. By 2050, it is

to feed 9.2 billion people.

To meet this need for food,

we can look to the ocean,

but it is unlikely that we can

sustainably increase Kshing

for wild sh (read more about
in Chapter 12).

Instead, marine farming,

also known as X X
1s a promising option. By

: expanding the

industry, we could harvest

: enough healthy food to feed
projected that Earth will need :

Earthi growing population.

: TERMINOLOGY:

: AQUACULTURE

: AND MARICULTURE
: ThetermsMk

: M Xboth relate to
growing or rearing aquatic

Xand

in a conXned

ABREAM CAGE. IZMIR BAY, TURKEY.

environment. You can think
of this as similar to how a

: farmer grows a Keld of corn
: orraises a herd of goats.

: M Rrefers to

: the whole spectrum of Ksh

: and shell¥sh produced

: inboth and

: saltwater environments.
‘N Kis the branch
P of undertaken
in marine (saltwater)
environments. The majority
of farms are
found in coastal waters, just
: off the shore.

LIVELIHOODS

is already
widespread around the
world: it is practiced in
over 93 countries and
territories, farming hundreds
of . Over 23 million
tonnes of seafood, excluding
marine plants (seaweeds),
are produced every year!

7




SECTION B ::

currently
contributes to 17 percent of
the total ®sh that humans eat.
There is potential for many
more countries to develop
their sectors.

HOW IT WORKS
technology has
developed considerably over
the past 30 years. Fish can
now be farmed in Koating
or submerged net cages
placed just off the coast.
These cages help to avoid the
potentially destructive force
of bad conditions,
and minimize the impacts of
the farm on other users of

marine space. Some Ksh farms :
: theirearly livesina

even use remote underwater
cameras and dedicated
computer software to allow
for automated feeding and

Ksh monitoring, which is both
- farming almost always takes

ef¥cient and rather cool!

Let8 look at salmon. The
Atlantic salmon is the most
farmed marine Ksh (in
2012, 1.4 million tonnes of
it was produced). You may
be surprised Kisnkt salmon
A ? Not :
i quite. Salmon are a MliadromusK
: species, which means that

salmon
: where they grow to their

COASTAL ZONES - GATEWAYS TO THE OCEAN / CHAPTER 4 ::

they reproduce and spend

environment. Then
to the sea

full size. Commercial salmon

crabs),
: mussels, abalones) and marine
: seaweeds (e.g. kelp).

: place in marine net cages.
Salmon farmers understand

the salmon life cycle and can
control reproduction to produce
: millions of young Ksh in much

: the same way that farmers

: reproduce sheep and cattle.

Fish farmers can also

artiXcially reproduce many
: other
as numerous crustacean

of Xsh, as well

(e.g. shrimp and
(e.g. oysters,

7
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CONCERNS AND SOLUTIONS

FUTURE FISH

Potential impacts or
problems of mariculture

What can we do about it?

How much Ksh will we be
able to farm in the future?

Does the quality of water,
feed or the possible misuse of
veterinary drugs make farmed

sh a less healthy food than
their wild relatives?

Many of the factors that might impact
the quality and nutritional value of sh
can be monitored and controlled in a
farming system, so sustainably farmed
sh can be even better for human
consumption than wild sh. Of course it
is necessary to ensure that international
health standards are observed on farms.

This is a difcult question,
and its answer depends on
many factors. It is possible

to estimate the potential for
culturing some individual
Msh . For example, by

Many sh or shell sh kept in
a limited space will produce a
lot of waste, which can pollute
surrounding ,

and
supplies.

s 2EGULARLY CHANGIN
net cages allows marine areas to
recover and prevent them from being
overexploited.

s #HOO SE M XE Dwhere
producers farm sh alongside shell sh
(e.g. mussels), who feed by Itering
the water around them, removing
organic waste.

s &ARM SEAWEEDS AS
can excess produced
by sh farms.

G Tidentif@Rgmdane &éas with
favourable environmental
conditions (e.g. the

right water depth, water
temperature and current
speed) for farming cobia (see
W E MEPHR 0.A4)s &nd assianing
the right technology and

Fish food

Bigger, often sh
(like salmon and tuna) are often
fed on sandeels and anchovies,
which are wild caught,
pressurising wild . In
some cases the volume of

sh eaten is greater than the
volume of sh produced.

Fish by-products and waste, rather

than whole sh are being used to

make shmeal and sh oil used to feed
sh. The amount of feed

needed to raise a kilogram of sh tends

to be lower than for land animals: so

well-managed can represent

a reliable and sustainable source of sh.

easy access from the shore

to the offshore farm site

(e.g. by boat), you can fairly
accurately predict your yields.

There is great potential

Habitats

Shrimp farming in particular

has led to the deforestation of
mangroves to create space for
shrimp ponds (see Chapter 8).

Bans on -clearing are
increasingly being implemented in
shrimp farming countries.

for expanding farming of
(such as mussels,
clams and oysters) and

7
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NORTHERN
TEMPERFE ZO

NORTHERN i
|NT§§TROPM: ZONE

SOUTHERN
TEMPERFZE ZONE

ANTARCTIC ZONE e P

[ Temperature favourable (22 32 C) ] Mariculture [] Landlocked areas

[] Temperature too warm or too cool ] No mariculture [ High seas

™ Kapetsky, Aguilar-Manjarrez and Jenness, 2013

® Daniel D. Benedetti

seaweeds too. And because : would be much cheaper! : coordinated area plans need
are Klter feeders, It may appear that there to be put in place to ensure

which means they Xlter is limitless space for the that there is enough space

for the natural development of for sustainable

food it contains (such as in our large blue ocean. There growth and this needs to

microalgae), and don need ! are, however, many competing be planned and managed in

active feeding, unlike most ! uses of near shore coastal harmony with the

farmed Ksh (like salmon), it waters. Comprehensive and as awhole.

FIND OUT MORE:
: Building a wooden cage for Ksh farming: www.fao.org/docrep/018/i3091e/i3091e.pdf
FAQ Fisheries: www.fao.org/Kshery/en
The Seafood Decision Guide:
www.nationalgeographic.com/foodfeatures/seafood-decision-guide/




CONCLUSION

The ever-changing coast is home to an unimaginable
variety of life. It is no wonder that it is a magnet to
people, drawn by its beauty, its resources and ability to
inspire. Coastal zones are fragile, however, and need our
protection to make sure they continue to provide all of
these beneXts into the future.

The next Xve chapters introduce different habitats found
at the coast. They discuss why the different habitats

are important and how people use them. The following
chapters also highlight how people are changing coastal
and marine areas and what is being done to manage this
change, and in some cases protect marine habitats.

LEARN MORE

BBC Schools, Introducing the Coastline:
www.bbc.co.uk/learningzone/clips/an-introduction-to-the-coastline/8429.html

BBC Schools, Rivers and Coasts:
www.bbc.co.uk/schools/riversandcoasts/coasts/whatis_coast/index.shtml

. Junior Farmer Field and Life School Modules on Fisheries and Aquaculture:
www.fao-ilo.org/fao-ilo-youth/fao-ilo-jf s

National Geographic:
science.nationalgeographic.com/science/earth/surface-of-the-earth/coastlines-article

2 World Ocean Review: worldoceanreview.com/en/wor-1/coasts
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, COASTAL WATERS&

3 ""SEABED

«€

COASTAL WATERS ARE THE MOST PRODUCTIVE AND DIVERSE
AREAS OF THE OCEAN, HOSTING A VARIETY OF FRAGILE AND
UNIQUELY BEAUTIFUL HABITATS LIKE ESTUARIES, ROCKY
SHORES, SEAGRASS BEDS, MANGROVES AND WETLANDS;
THEY ARE THE RAINFORESTS OF THE OCEAN.

N/

Ana Queirds, Plymouth Marine Laboratory

Coastal waters and the seabeds beneath them are the shallow areas of the ocean and the
ocean Xoor that represent the frontier between the land and the open ocean. These habitats
occur close to land down to depths of 200 m, after which the continental slope occurs.
These highly productive waters are occupied by large numbers of species, and provide a
habitat for most marine Ksh during some stage of their life cycle.

CORAL REEF ILLUSTRATING THE DIVERSITY OF LIFE FOUND
ON THE SEABED.
* CBD
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We can see some of these species close to the ocean Koor (for instance when

out snorkelling), but a very high number also live within the seabed, inside the
sediment, such as cockles, XatXsh, some lobsters and ragworms. These burrowing
animals are an essential source of food for species like sea birds, otters, sea cows and
even rays, playing a very important part in the marine food web.

®c0ceccccccocccccce
®c0ceccccccocccccce
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BACKGROUND IMAGE

GANNETS DIVING AFTER FISH.
* Matt Doggett, Earth in Focus

BACKGROUND IMAGE (OPPOSITE PAGE)

SPOTTED EAGLE RAY.
® John Norton, WMC

CLOCKWISE, FROM TOP

A YOUNG PLAICE HIDING IN THE SEABED.
* Matt Doggett, Earth in Focus

SEA OTTER.
* Matt Doggett, Earth in Focus

CALIFORNIA SPINY LOBSTER.
™ Shane Anderson, WMC

CRABS, BRITTLE STARS AND SEA URCHINS.
® Richard Shucksmith, Earth in Focus

THE YOUTH GUIDE TO THE OCEAN
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NUTRIEN Ilevcume
s FOODMWEBS

The shallow depth of coastal waters
means that sunlight is able to reach
organisms living in this part of the
water column and the seabed. This
presence of light, and the closeness
to land, creates ideal conditions for
the growth of organisms which, like
the plants that live on land, depend
on light to survive. These so-called
photosynthetic organisms (from
the Greek word XphotoXmeaning
MightXand synthesisXmeaning
Mputting together®) can be very small
plankton and bacteria, as well as
large seaweeds and seagrasses. They
are the basis of the marine food web
on which all other marine organisms
rely. They feed the rest of the ocean!

©000000000000000000000000000000000000000000000000000000000000000000000
$060000000000000000000000000000000000000000000000000000000000000000000

PLANKTON.

* Claire Widdicombe,
Plymouth Marine Laboratory
SEAWEEDS.

® Toby Hudson, WMC

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




The growth of these important photosynthetic organisms depends on the availability of nutrients.
Some of these nutrients come from rivers and the land, while others come from the deep ocean.

In healthy coastal waters, nutrients are quickly used up by photosynthetic organisms which
grow, multiply and are eaten up by other organisms. Eventually all these organisms die, and their
bodies gradually sink to the seabed, carrying with them all those used up nutrients.

TROPICAL POLAR KEY
Primary
Oxygen Polar Bear production
Herbivorous

m—"

consumption

Carnivorous |

consumption

Detrivorous

consumption

Source: YUNGA, Emily Donegan.

THE YOUTH GUIDE TO THE OCEAN
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unrne RECYCLERS

At the seabed (scientiX cally known as the ),
small animals like worms, crabs, shrimps and clams
live within the , where they constantl

sediment
bioturbation
sediment bio-irrigation

animals are thought to move
about 13 times the volume
of Mount Everest across the
whole sea Koor every year!!!

-
YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




THIS SNAPPING SHRIMP (ALPHEUS BELLULUS) AND YELLOW SHRIMP GOBY (CRYPTOCENTRUS CINCTUS) LIVE IN A SYMBIOTIC RELATIONSHIP: THE BLIND SHRIMP IS DIGGING A
PROTECTIVE BURROW WHILE THE KEEN-EYED GOBY KEEPS WATCH.

* Nick Hobgood, WMC

These two processes
bioturbation and bio-
irrigation change the
chemical environment of the
seabed, making it ideal for
very diverse communities of
bacteria. The bacteria help
break down the dead bodies of
other marine life and any other
organic matter that reaches
the seabed. This recycling

of organic matter makes

© 0600000000000000000000000000000000000000

nutrients available again to
other marine life.

Burrowing organisms help
return the nutrients back

into the water from the
sediment. The nutrients
can then be taken up again by
photosynthetic organisms,
such as planlkton and algae,
taking us back to the beginning
of the ocean food web...

© 0600000000000 000000000000000000000000000

This process works a bit like

the bacteria that help break

up the food in the human
digestive system, making all the
energy and nutrients in food
available to our bodies.

Nutrient cycling (and
recycling) is an essential part of
a healthy ocean, without which
most of the life in the ocean
could not exist.

THE YOUTH GUIDE TO THE OCEAN
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SPECIES THAT CREATE H A B I TAT S

Some marine species provide a habitat for other marine species:

SEAWEED SHELTER:

Seaweeds sometimes grow in patches that are known as seaweed forests
when they are big enough (e.g. kelp forests). Seaweeds provide shading
for snails and limpets and many other marine creatures living on the
seashore. It allows them to stay cool and hydrated during the hours

of low tide. The seaweed is also a source of food for these and other
marine creatures. As the tide comes in and the seaweed forests are
submerged, they also provide food and shelter for many species of sh.

BIVALVE BEDS:

Some bivalves (e.g. mussels and oysters) live together in large beds
and provide a home to many other species. Barnacles and other small
organisms (e.g. worms and small crustaceans) live attached to

the surface of mussels shells in mudflats and on rocky shores. The
mussels also support the crabs and sh that eat them. You will also nd
animals hiding between mussel shells to keep out of sight of predators.

OTHER HABITAT ENGINEERS:

Other similar engineering species include other molluscs,

corals, sponges, bryozoans, and any other species that can create a
physical structure on the seabed when alive or dead: the hard surface
provided by an empty shell, for example, can be the foundation of

a new biological reef. Engineering species enrich the physical

FISH SHELTERING IN KELP FOREST structure of the environment, helping to create the diverse patchwork
MUSSEL BED EXPOSED AT LOW TIDE. CAN of habitats that make up marine ecosystems. They are a vital part of
i TILE BARNACLES? the way in which the global ocean functions.

BRYOZOANS.
" Richard Shucksmith, Earth in Focus

YOUTH AND UNITED NATIONS GLOBAL ALLIANCE




KELP FORESTS

Kelp is a species of marine
algae largely found in
temperate and polar waters,
though some species inhabit :
tropical ocean regions.
One of the most biodiverse
and productive ecosystems
on the planet, kelp forests
provide a multitude of
ecosystem services for
marine life and people.

Kelp forests are often referred
to asPbcosystem engineersX :
This is because as the kelp :
grows upwards, buoyed by
small pockets of air in its
leaves, it carries nutrients
from the sea Koor up through
the water column. This, :
along with the safety and
coverage provided by the
canopy, makes kelp forests an
ideal habitat for organisms
such as ®sh. And where there
are Ksh, there are also seals
and sea lions!

Kelp forests also
: photosynthesize, providing
marine life and people with

: carbon dioxide. As if this
: isnkt a good enough reason
to protect our kelp forests,
: they also make magniRcent
: locations for scuba diving.

Because kelp forests provide
: shelter for small Ksh, this is

oxygen, while absorbing

a great place for large Ksh-
eating species to Xnd a meal!

¢ This concentration of Ksh
around them means that kelp
forests are, unfortunately,
under threat from human

activity such as overfishing.

carnivorous Xsh (or Ksh

: that eat other animals), the
: carnivorous Ksh eat fewer
herbivorous sea creatures
i (plant-eaters), like sea

L &
el

)8

¢ = Stef Maruch, WMC

urchins. Without the large

: Wshto prey on them, the

: herbivore community grows
out of balance, overeating
the kelp, and causing an
imbalance in all the other

: This is a good example of how :
interconnected food webs
: are: if humans eat too many

species that depend on the

kelp.

Action is being taken to
protect kelp forests, though;
for example, some have

: been designated as Marine
: Protected Areas (MPAs).

THE YOUTH GUIDE TO THE OCEAN
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rman ACTIVITIES

IN, ON AND ABOVE THE SEABED

Coastal waters and the seabed are home to the largest
diversity of marine species, because most of the food
available in the marine food web is found in these
parts of the ocean. Most of the Xsh, crustaceans and
molluscs species that we like to eat, such as sardines,
lobsters and cockles are found there. This wealth of
marine life makes coastal areas desirable places for
people to live.

COCKLES.
* F@ron Benjamin, WMC

BACKGROUND IMAGE
SCHOOL OF SARDINES AT
MACTAN CEBU, PHILIPPINES.
® TANAKA Juuyoh, WMC
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However, the results of human
activities, like agricultural
pollution of river waters,
sewage discharge and coastal
shing activities that affect
the seabed (e.g. ),
can have negative impacts on

coastal sea life.

We also use coastal waters
and the seabed for much more
than sheries: for recreation,

and as salt
pans (for the extraction of
aggregates like salt), as well as
for laying cables and pipes. This
intensive use of coastal waters
means that human activity has
destroyed more than 65 percent
of sensitive like
seagrass beds and wetlands,
and accelerated
in this area of the It is estimated them
ocean. up to 80 percent
of coastal seas are
e THE ARABIAN GULF highly Rshed, to
i levels that cause
serious concern.

FISH FARM IN HA LONG BAY,
THAILAND.
® Gavin White, Flickr

BACKGROUND IMAGE
A FISHERMAN.
" www.sxc.hu
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manacine our IMPACT 'D

on COAS T Alzeas

Our use and enjoyment of the coast depends on

our ability to maintain clean and healthy coastal
waters and seabed, and in recent years different
strategies to reduce the impact of human activities
on coastal habitats have been tried. These include
governments giving coastal areas protected status,
which necessitate the reduction or prevention of
activities that would damage important habitats and
threaten species. Measures to protect coastal habitats
also include intervening on land, by, for example,
controlling the discharge of pollution.

© 000000000000000000000000000000000000000000
© 000000000000000000000000000000000000000000
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THIS INNOCENT-LOOKING, FEATHER-LIKE
ALGAE, CAULERPA TAXIFOLIA, HAS SPREAD
FROM THE INDO-PACIFIC TO MANY OTHER
SEAS, INCLUDING THE MEDITERRANEAN.

IT REPLACES NATIVE PLANTS AND UPSETS ORIGINALLY FROM THE INDO-PACIFIC, RED LIONFISH ARE GREEDY
LOCAL FOOD WEBS. LIKE THE LIONFISH, INVADERS OF U.S. AND CARIBBEAN WATERS. IN SOME AREAS,

IT IS BELIEVED TO HAVE ESCAPED FROM REWARDS ARE EVEN OFFERED TO DIVERS WHO SAFELY BAG AND
AQUARIUMS. REMOVE THE FISH FROM THE ECOSYSTEM THEY HAVE INVADED!

™ John Turnbull, Flickr ® FCW Fish and Wildlife Research Institute, Flickr
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Individuals also have an
important role in protecting their
own beaches and coastlines. For
example, voluntary efforts to
clear litter from beaches are quite
widespread, or groups of people
may sign up to voluntary codes
of conduct (ways of behaving) to
reduce the negative impacts of
seaside and marine recreation.

Perhaps youlve heard
the phrase XTake only
pictures and leave only
footprintsk? What do
you think it means?

FACING PAGE

CURVED HULL WITH DEPTH
MEASUREMENTS. THE BALLAST WATER IN
SHIPS LIKE THIS MAY TRANSPORT MARINE
ORGANISMS AROUND THE WORLD.

™ Stephen Schauer, Lifesize/Thinkstock



HUMAN PRESSURES:

The movement of ships has
signi¥cant effects on the
diversity of around
the globe. Ships on their
long travels often take on
stowaways or unexpected
passengers.

This can happen in two main

ways:

1. can be taken up
in . Ships
carry large volumes of

to maintain balance when
low on . This water
gets emptied when a ship
reaches port.
2. Marine may
the hull of ships
and live happily in this
environment. Soft corals,
, and other
that feed on
particles in the
will thrive in this
constant movement of
water and can form dense
oI groups.

P

inside their hulls

N
T gy oy

When a ship reaches port
: these

to environments that they
could not reach naturally. If

the conditions are right, they :
might be able to survive there

and ultimately change that

For instance, they might

outcompete local

by using up all the space

available, or consume all

the food in the ,

leading to a decline in the
that were naturally

adapted to that location. In

this case, the new

becomes X Xand

cause severe harm to the local :
: This asks that the

: water carried in ship hulls
must be treated before it is
released at the destination
port, preventing the arrival
of MinwantedX Jtis
currently being successfully
: implemented around the
world.

For some
that have large

worldwide distributions this

is not problematic, but for
others, particularly
, it can even lead to

st gE=Snw

What is being done

have access : about it?

PIf you are familiar with boats,
: you may know that boat

: hulls should be treated with
anti-fouling paint, to hinder
¢ the growth of unexpected
passengers. This is one of the
ways in which people try to

: minimize the likelihood of

: spreading

Many efforts are also being
: made by international

: authorities to manage their
spread. For example, the

: International Maritime

: Organization has put together

a Ballast Water Convention.

%S THE YOUTH GUIDE TO THE OCEAN
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STUDYING THE SEABED:

SEDIMENT PROFILE
IMAGERS

Understanding what
goes on at and inside the
seabed is challenging
because things are
happening underwater,
and even when we can
get to the seabed, things
are happening inside the
sediment as well! This
means marine scientists
have had to Xnd new
technologies that enable
them to look inside these
marine sediments, to
observe processes while
they are happening. One
of these new technologies
is called a sediment
profiler imager (SPI).
This complex invention
works on the simple
principle that to
understand what goes on
in the seabed we have to
be able to look inside it!

MANUAL DEPLOYMENT OF PROFILE IMAGER DURING A BIOLOGICAL SURVEY IN THE VENICE
LAGOON IN ITALY.
® Ana Queiros

PROFILE IMAGER, SITTING IN A FISHING BOAT, WAITING TO BE DEPLOYED.
® Ana Queiros
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The sediment profiler imager is like a submarine periscope.
Using a cunning system, a mirror is placed at an angle inside a prism.
This can be pushed into the sediment, re ecting the image of a
cross-section of the seabed to a camera, which takes a photograph for
the scientists doing the research.

SPIs have allowed us to see what worms and crabs are doing below the
surface of the seabed in their natural environment. Today, SPIs allow us
to measure what is happening within the seabed in real time, not just
to visualize activities in the seabed but also to quantify them. They are
an essential tool in assessing the health of these ecosystems.

PROFILE IMAGES AS ACQUIRED ABOVE, SHOWING HEALTHY BROWN SEDIMENTS AT THE SURFACE OF THE SEABED, AND
UNHEALTHY DARK SEDIMENTS FURTHER DOWN.
* Ana Queiros

A CRAB BIOTURBATING SEDIMENT BY MOVING AROUND FLORESCENT PLAY SAND ARTIFICIALLY ADDED TO THE SEABED.
* Solan et al. (2004) Marine Ecology Progress Series 271: 1-12

BACKGROUND IMAGE
DIVER SWIMMING NEAR THE SEABED.
® Comstock/Thinkstock
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CONCLUSION

Coastal waters and the seabed are busy places X not only because of all
the human activities going on there, but also because of the wealth of
marine life found there. The seabed is alive with burrowing organisms,
bioturbating and bio-irrigating, moving the sediment and water

around the seabed, re-cycling nutrients. These nutrients are released

back into the water, allowing photosynthetic organisms to grow,
feeding the entire food web, including the Xsh and shellXsh we like
to eat. On the seabed you can Xnd ecosystem engineers, species that
maintain the chemistry of the seabed, and provide shelter and habitat
to other species, supporting a diversity of marine life that we depend
on, not only as a food source but as places we like to have fun in.

For these reasons, it is essential to keep coastal waters and the
seabed clean and healthy. This maintains the health of the wider
ocean, as well as the health of the goods that humans receive from
it. One way this is being done is through the creation of Marine
Protected Areas. International treaties are also being developed, for

example, to reduce the spread of unwanted invasive species.




LEARN MORE

Ballast Water Convention:
www.imo.org/OurWork/Environment/BallastWaterManagement/Pages/Default.aspx

Bivalves:
www.molluscs.at/bivalvia

Invasive Species:
:» www.blueocean.org/issues/changing-ocean/invasive-species
:: www.cbd.int/invasive/doc/marine-menace-iucn-en.pdf
:: www.iucn.org/about/work/programmes/marine/marine_our_work/marine_invasives
. ocean.nationalgeographic.com/ocean/critical-issues-marine-invasive-species

Kelp:
www.oceanservice.noaa.gov/facts/kelp.html

Ocean food chain video:
www.bbc.co.uk/nature/habitats/Neritic_zone#p003k0t0

Plankton video:
www.bbc.co.uk/nature/habitats/Neritic_zone#p00l28wc




































































































































































































































































































































































































































































































GLOSSARY

Absorb: To take something up or
retain it, for example, both the
ocean and the atmosphere take
up heat from the Suns rays.

Acid, acidic: A substance that
has a pH of less than 7 and
releases hydrogen ions when
dissolved in water.

Albedo: The proportion of
incoming light from the Sun
that is re ected by the Earths
surface.

Algal bloom: Fast-growing
algae that can produce toxins
which are harmful to other
marine organisms and humans.
These blooms vary in colour
(purple, pink, red, green ).
Though their exact cause is
unknown, some appear to be
the result of human activities
including pollution and
eutrophication.

Alluvial plain: A largely at
area of land created by a river
depositing the sediment it
carries over a long period of
time.

Anemone: A soft-bodied sea

creature with many stinging
tentacles, and is related to
corals.

Aquaculture: The farming of

aquatic organisms including
sh, crustaceans, molluscs

and seaweed, usually in

cages, ponds or, in the case of

bivalves, on ropes or racks.

234

Atoll: A coral reef that encircles a
lagoon partially or completely. An
atoll forms when an underwater

volcano sinks below the sea surface.

Atolls are a special kind of fringing
reef.

Atom: Everything in the world is
made up of miniscule particles
called atoms. These particles
are like small building blocks.
Different atoms combine to make up
molecules of different substances.

Ballast water: Large volumes of
water held in the tanks of large
ships to keep them stable.

Barrier reef: A coral reef separated
from the coast by a lagoon or
channel.

Basin: A large underwater rock
formation that dips down into a
hollow (like a basin, hence the
name).

Bays: A body of seawater that is
partially enclosed by land, such as
the Bay of Bengal, the Bay of Biscay
and Baf n Bay.

Benthos: All the organisms living
on and in the seabed (which is
scienti cally known as the benthic
zone).

Biodiversity: The variety of all the
different kinds of plant and animal
life on earth, and the relationships
between them.

Bio-irrigation: The process by
which animals ush water (and
other materials in the water) to and
from the seabed.

Bioluminescent: An organism

that produces its own light is
said to be bioluminescent.

Biomass: The mass of all living

organisms in a given area.

Bioprospecting: Searching

(prospecting) for plants,
animals and other biological
matter that can be used for
products that can be sold
commercially, such as medicine.

Bioturbation: The process by

which animals move grains of
sediment (and other materials)
around.

Bivalves: Marine and fresh

water molluscs whose bodies
are enclosed inside two shells
that are hinged together.
They mainly feed by Itering
particles out of the water.

Brackish: water found where

saltwater and fresh water mix
together (e.g. at river mouths)
causing the water s salinity to
be higher than in fresh water
but not as high as in seawater.

By-catch: Most shers target

speci ¢ kinds of sh, but

are likely to catch other sh
(or other species including
dolphins, turtles and birds)
unintentionally. These
unintentionally caught species
are known as by-catch.

Carbon dioxide: A gas made

up of carbon and oxygen, which
makes up less than one percent
of the air. CO, is produced by

animals and used by plants and
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riE YOUTHGUIDE to e QCEAN

The Youth and United Nations Global Alliance S
(YUNGA) is a partnership between United &
Nations agencies, civil society organizationsand
other groups working with children and young o
people. YUNGA aims to empower children and %
young people to play an important role in society,
encouraging them to become active agents of change.
It does so by creating engaging educational resources,
activities and opportunities for participation in areas of
key environmental and social concern at the local to the
international level. The Youth Guide to the Ocean is part
of YUNGA% Learning and Action Series which seeks to raise
awareness, educate and inspire young people to take
action. The series also includes other educational resources
and initiatives such as the United Nations Chall
Badges. This Ocean Guide was jointly developed by
FAO and Plymouth Marine Laboratory,
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other educational resources at

with contributions and support from many other

?7 institutions and individuals. It is designed as an

= educational resource for schools, youth groups
§ and other curious young learners. It explores
“  the ocean from the coastal zones to the frozen

poles, the deep sea to the open ocean. It takes a

close look at the physical features and natural processes
that shape the incredible plant and animal life to be found
underwater as well as life-forms exposed by the tides. It
also demonstrates the many beneXts the ocean provides
us, discusses the negatives impacts we unfortunately have
on the ocean and explains how good management can help
protect and conserve the ocean and ocean life. At the end
of the Guide, inspiring examples of youth-led initiatives
are nrovided, and an easy-to-follow action plan aims
help YOU develop your own ocean conservation
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