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Living sustainably with the sea

Ko e hakau ‘o e ‘aho ni, ko e fonua ia ‘o e ‘apongipongi
(The reefs of today will be the islands of tomorrow) 

International scientific knowledge of the sea

For Pacific Island peoples, the ocean and reefs have been a source of food, 
voyaging and cultural activities, sustaining the people for thousands of years. 

The ocean covers two-thirds of planet Earth. It is a continuous body of salty 
water. There are five main regions of the ocean on our planet. They are called 
the Pacific, Atlantic, Indian, Arctic and Southern/Antarctic Oceans. 

The ocean is very, very important to life on Earth because, together with the 
sun, the ocean drives the climate. One way the ocean does this is by absorbing 
large amounts of carbon and releasing it slowly. 

Also, within the ocean, warm water is moved from the tropics to the poles and 
cold water is moved from the poles to the tropics. This movement stabilizes 
the Earth’s climate so that it does not get too hot or too cold for too long in one 
place. Most of the rain that falls is water that evaporated from the ocean!

What is the name of the ocean in the language/s you speak? List as many words 
as you can to describe the ocean in your language/s.
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International scientists believe that the ocean is the original source of all life on 
the Earth, and that life developed in the sea 3.5 billion years before it started 
evolving on land.

Scientists tell us that some of the 
earliest types of life were very tiny 
plants called phytoplankton. They 
are so tiny that you usually cannot 
see them with your eyes. They come 
in lots of different shapes and sizes. 
Today we can see and study them 
using powerful microscopes .

These tiny phytoplankton get carried along on the ocean currents (amounts 
of water moving in one direction) and, while the ocean absorbs carbon, they 
produce oxygen. The phytoplankton in the ocean produce over half of the 
world’s oxygen, which humans and animals need to breathe! 

They do this through photosynthesis (a process where plants use light energy 
from the sun to make sugar and oxygen from carbon dioxide and water). Because 
they need light energy, phytoplankton live in the upper part of the ocean where 
the sunlight shines. 

Phytoplankton live within an ecosystem in the ocean.  An ecosystem is a 
community of plants and animals and non-living things that interact together. 
Phytoplankton form an important part of the food webs there. Many different 
types of sea creatures eat phytoplankton, including whales and jellyfish.
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Pacific people’s scientific knowledge of the sea

Traditionally, people in the Pacific Islands have developed their own scientific 
understandings about the ocean. Science is about studying the world around 
us . That is just what Pacific people have been doing for thousands of years. They 
have been observing the natural environment , describing it, experimenting, 
and passing down that information from generation to generation.
  
This special understanding of the ocean, the weather, the currents, and the 
creatures that live in or near the ocean has allowed people to live sustainably in 
the Pacific for generations. This knowledge was also very important for Pacific 
voyagers of the ocean who learned to find their way across the sea by  observing 
the stars and changing wind and sea states as well as the pattern of clouds, the 
movement of different types of fish and the flight of birds. 

By observing and building scientific knowledge of fish behaviour, Pacific people 
learned how to successfully catch fish from the oceans for food. For example, 
fish fences and stone weirs are based on the knowledge that fish can only 
propel themselves forward and cannot move backward.  

Can you name and describe some of the different types of traditional fishing 
practices (deep sea fishing, coastal fishing, etc.) and the types of fish they 
catch? What fishing methods are used today? Are they different from traditional 
methods?

Traditional Pacific fishing methods were both effective and sustainable. 
They enabled the people to provide food for themselves, their families and 
communities, and to live healthy lives. They did this without tipping the ocean 
ecosystems out of balance, making sure that the ocean stayed healthy and that 
there would be enough fish for future years. 

Traditional Pacific peoples who relied on the ocean for their food knew that they 
depended on the sea to nurture and sustain them. So they treated the ocean 
and its inhabitants with respect and humility and care. They knew that the 
bounty of the sea was to share, not to use selfishly. They knew that they could 
not just take and take from the ocean and not take care of it.
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Animal life in the Pacific Ocean

The kinds of animals that live in the sea

Fish are just one of the many different types of animals that live in the sea. 
Scientists groups them into animal classes. This is not like the class you go to 
for school! An animal class is a group of animals that are classified together 
because of similarities. 

Vertebrates are animals that have a backbone. 
They include fish, birds, amphibians, mammals and reptiles.

Invertebrates are animals that do not have a backbone. 
They include sea cucumbers, sea slugs, coral, jellyfish, 

starfish, crabs, shellfish, anemones and crayfish. 

This starfish (left) is an invertebrate animal which lives on the coral reefs in the 
Pacific ocean.

This painted crayfish (middle) is also an invertebrate animal living on the coral 
reefs in the Pacific. 

This creature (right) is called a nudibranch - otherwise known as a sea slug. The 
nudibranch is a soft bodied invertebrate. 

What are the names of these animals in the language/s you speak? What do 
you know about them? Where did you learn this from?
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All about fish

Fish are vertebrate animals that live in the sea. Scientists group them together 
because they have five common characteristics . All fish are in a class of animals 
that:

(1) are cold blooded (the temperature of their 
     body depends on the temperature of the 
     environment around them) 
(2) need to live in the water to survive 
(3) have gills to breathe
(4) have swim bladders (a body part containing 
     air that can change pressure inside the fish 
     and control how it floats)
(5) have fins for movement. 

Scientists believe there are more than 20,000 species of ocean fish today, and 
this makes up more than all the other vertebrate groups combined! Fish are 
diverse and the class includes eels, sharks, rays, clown fish, pipe fish, angel fish 
and many more.

Fish come in many different sizes and shapes and also colours. Different fish 
species live in different parts of the ocean - some in deep water, some in less 
deep, some in warmer water, some in colder. They belong to different ocean 
ecosystems and are adapted to living, moving, eating, keeping safe and 
reproducing in those ocean environments. 

Each species has different feeding habits and they have jaws and teeth that 
are suited to what they eat. In the ocean there are complex food webs . Some 
fish eat plankton, some eat plants like sea grass, while some eat crabs and 
worms. Some fish eat other fish, and some eat both plants and animals. Like all 
ecosystems , all the living and non-living parts interact.

Pacific people traditionally relied on fish and sea animals for their diet. They 
developed the knowledge of what kinds of fish were best for preparing and 
eating in different ways, and what kinds of sea creatures were poisonous or 
dangerous. But they only took what they needed from the sea. 
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Different coral reef fish species

Biodiversity is the variety of life that lives in a particular place on Earth. Coral 
reefs in the Pacific are places with great biodiversity - they are some of the most 
diverse ecosystems in the world! We will learn more about coral and coral reefs 
later in this book. Here are some examples of the many different and amazing 
species in our ocean. 

All of these animals are fish that are found on 
coral  reefs in the Pacific – they are vertebrates 
with cold blood, gills and  swim bladders. They 
also have fins and rely on water to survive. They 
look different because they belong to different 
species of fish. In living things, a species is 
a group of similar individuals that are able to 
reproduce together. 

How are fish classified in your culture/s?

The fire dartfish is a species of dartfish. Dartfish 
have slender bodies and they dart quickly into a 
retreat burrow if they come up against danger.

Clownfish and anemone depend on each other to 
survive. This is a symbiotic relationship. Clownfish clean 
and feed the anemone, and the anemone’s tentacles 
protect and shelter the clownfish. 

This angelfish has stripes . Many other reef 
fish have stripes too. Stripes allow a fish to 
camouflage itself against the coral. 

The lionfish warns predators with his colours that he 
is poisonous. He has a suction mouth to suck up fish 
swimming by for his dinner. 

Pipe fish have long bodies and snouts, but no teeth. 
They can’t swim well so they live in shallow waters 
with lots of seagrass. Boats can disturb the seagrass, 
and because pipe fish cannot easily adapt to other 
habitats, this can lead to population loss . 



Ocean mammals

Scientists define another group of vertebrate animals that live in the ocean - 
these are ocean mammals . Whales and dolphins are examples of sea mammals. 
Mammals are those vertebrates that are:  warm blooded; usually have hair or 
fur; breathe through lungs; bear live young; and nurse their young with milk. 

Have you seen whales in the ocean near where you live? 
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Ocean reptiles

 

Reptiles are another group of animals that live in the sea. 
Reptiles are vertebrates and they:

• usually produce eggs which their babies hatch from
• have cold blood
• are covered in scales or scutes (a thick plate like on a turtle shell).

Reptiles that live in the Pacific ocean include turtles and sea snakes. 

In Niue there is a type of sea snake called katuali. It is a very special snake 
because it is found nowhere else in the world except in the Niue’s ocean waters. 
It has a flat tail to help with swimming and it only leaves the ocean to lay eggs.

The sea snake in Niue has a flat tail that is shaped like a paddle. How do you 
think the tail helps the snake to swim? 

Have you seen these sea snakes in the ocean near where you live? 
What do they eat? Does anything eat them?

https://niuepocketguide.com/10-animals-and-birds-native-to-niue/



Coral reefs in the Pacific Ocean

What is a coral reef?
The ocean and the reefs are the habitat of many different species of animals 
and plants. Scientists call an animal’s home its ‘habitat’. Like us, animals also 
need a safe home to live in and to get the necessities of life. 

Around planet Earth, coral reefs cover less than 0.2% of the sea floor - yet 
they provide a home and food for more than 25% of sea creatures! They are 
amazingly diverse ecosystems and are sometimes called the ‘rainforests of the 
sea’.  What words are used to describe coral reefs in your language/s?

Scientists have classified three types of coral reefs: (1) fringing reefs which 
are close to the shoreline, (2) barrier reefs which are further offshore, and (3) 
atolls which are a special kind of coral reef that is circular and forms around the 
mouth of an underwater volcano. Do you have any of these near your home?

In this book we will learn about the coral reefs of the Pacific. We will explore 
the species that live there and the ecosystems they belong to. An ecosystem 
is like a community that is made up of all the living and non-living things in a 
particular area. This includes animals, plants, rocks, sand and water. 

Coral reefs are ecosystems that are found in the shallow water (about 45 meters 
deep) of many Pacific Islands. They need sunlight to survive. A coral reef is the 
combined structure of all the coral colonies together.   
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 What is coral?

Coral may look like it is a colourful plant but it is not. Coral is made up of lots of 
tiny invertebrate animals called polyps . The polyps secrete limestone skeletons 
which connect with one another to become a colony. Colonies join together to 
become the foundation and structure of a reef. The reef then provides food and 
shelter for life in the sea there. 

Coral polyps come in many different shapes and sizes. Some are so tiny that you 
cannot see them with your eyes and others are as large as a basketball! 
Each polyp has a soft body with a mouth and eight stinging tentacles. 

This is a picture of a soft coral. 

If you look closely you can see 
the mouth in the middle of the 
soft coral. It also has groups of 
eight tentacles.

The coral in this picture is called 
a fan coral. It is colourful and 
shaped just like a fan. 

Corals come in many different 
colours. Small plant cells called 
zooxanthellae live in the coral 
body and this gives each coral its 
colour. 



Zooxanthellae is an algae plant that forms a symbiotic relationship with the 
coral, and scientists tell us it has done this on Earth for 60 million years! 

There are thousands of different species of Zooxanthellae. Zooxanthellae 
need a place to live, so they live safely inside the coral structure. In return, the 
zooxanthellae gives the coral polyps the food and nutrients they need to keep 
building the coral. They also supply the coral polyps with oxygen. This symbiotic 
relationship between the zooxanthellae and coral benefits both organisms . This 
is just like the symbiotic relationship between the clownfish and the anemone 
we learned about earlier. 

Many animals and plants rely on each other to survive on the coral reefs, including 
fish, turtles, sponges, crustaceans (such as crabs and lobsters), starfish, shrimps 
and octopus – just to name a few. Scientists call this variety of life biodiversity. 
They all have a part to play in keeping the reef healthy. 

Biodiversity is good for the health of an ecosystem.

12
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 The different states of coral

Coral comes in two different states. There is hard coral and soft coral. 

Hard coral builds the coral reefs. Both hard and soft corals clean the ocean 
water by filtering it. Both of these forms of coral are very important for the 
health of our Pacific Ocean.

An example of a hard 
coral is a brain coral. 

Can you see why it is 
called ‘brain coral’? 

 

Soft corals can bend and 
move in the currents. 
They look a bit like 
plants. 

This picture is a soft 
coral and it looks like 
bubbles!



What is it like on a coral reef?

When you go under the sea and visit a coral reef it is like being in a whole new 
world! 

The coral reef is actually quite a noisy place when you listen - you can hear 
snapping shrimps, grunting fish and singing whales! In a healthy reef there are 
different colours and shapes and textures everywhere. There is a lot of movement 
as different kinds of creatures move about. 

But some animals on the coral 
reef do not want to be seen - 
like the glass shrimp. Can you 
see how this shrimp is trying to 
be invisible? By being invisible 
the shrimp hopes he will not 
be eaten by fish. This is called 
camouflage. 

14



Coral reefs in the ocean that we call home

Niue

Niue is the largest uplifted coral atoll in the world and it has many unique 
features. Niue has no lagoon and it has a rugged coastline with very tall cliffs. 
There is a fringing reef around most of the island, with a layer of corals. The reef 
surrounding Niue provides a home for about 240 fish species and many types 
of coral. Eels and small fish called ‘bullies’ live in the freshwater pools in caves. 

There are a lot of mammals in the ocean too, including humpback whales that 
visit Niue waters during July to September. Minke whales, pilot whales and 
spinner dolphins can also be seen. Reptiles in the Niue waters include the 
endemic sea snake (found nowhere else in the world) and two species of turtles 
– the hawksbill and the green turtle - which are now protected species . Three 
of five species of seaweed growing there are known to be edible.

Today, fishing is very important in Niue both for household use and selling at the 
market. There are about 100 canoe fishermen and over 50 motorboats which 
engage in fishing. Lately, cyclones have caused a lot of damage to Niue and 
there is also evidence of coral bleaching (coral loses colour and is unhealthy). 

15
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Kingdom of Tonga  

The Kingdom of Tonga consists of 170 islands which are a mixture of low coral 
and volcanic islands with fringing, barrier and lagoon reefs. Tonga has a wide 
variety of marine life and has about 7% of the world’s coral reefs, which are  
home to a very wide variety of plants and animals. 

The Fanga‘uta Lagoon on the main island of Tongatapu is a soft-bottom, shallow 
tropical lagoon system. It supports a number of ecosystems including mangroves, 
mudflats, seagrass beds and coral patch reefs. There are more than 90 species 
of fish, 30 species of soft and hard coral, and 11 species of echinoderms (starfish, 
cucumbers and urchins) in the lagoon, as well as 40 species of molluscs (octopus 
and clams).

Some of Tonga’s marine animals and reefs are in danger due to overfishing from 
modern fishing practices, as well as cyclones, coral bleaching and poor water 
quality. Tonga’s giant clam species are also in danger because of this.   

Tuvalu  

Tuvalu consists of nine limestone islands or atolls which are on average only 
1 metre above sea level. Funafuti has half the country ’s population and is, on 
average, about 100 metres wide. These features make Tuvalu vulnerable to the 
effects of cyclones, tsunami, king tides and other extreme weather events.

Most Tuvaluans practice subsistence fishing. Fish are an important food source. 
There are about 900 species of fin-fish. Of these species, about 500 have 
Tuvaluan names. There are also many marine invertebrates. Climate change 
impacts, overfishing and pollution are having an effect on the coral reefs, 
beaches and the lagoon ecosystems in Tuvalu. Many of the species that live in 
these ecosystems are declining, including fin-fish, shellfish, octopus and squid, 
crabs, sea cucumbers and corals. Healthy ecosystems and cultural knowledge 
and ways of life are important for food security.

A marine conservation area has been set up in Funafuti, including 33 square 
kilometres of reef, lagoon and islets. This provides a safe habitat for many 
species of fish, corals, algae and invertebrates. The islets are also the nesting 
sites for the green sea turtle. 



Threats to coral reefs and our Pacific Ocean

There are many dangers threatening coral reefs in the Pacific.

Waste and pollution
Our coral reefs are so beautiful and diverse, and they have provided sea food 
and other natural resources for Pacific people for thousands of years. But they 
are in danger! There are many threats to the health of coral reef ecosystems that 
have been caused by people and our modern lifestyles.

People throw plastic into the ocean instead of putting it in the rubbish or recycling. 
The plastic acts like a sponge and attracts all kinds of poisons and heavy metals. 
It then gets eaten by fish and turtles. Coral will also eat microplastics (very tiny 
pieces of plastic). When humans eat the fish they are also eating chemicals from 
the plastic. 

To fish and turtles, plastic bags look like jellyfish! A turtle might eat a plastic bag 
and then it will get stuck in their stomach. It may then eat a few more. The turtle 
cannot digest plastic, so the plastic bags slowly fill up its stomach. It cannot eat 
good natural food because its stomach is full of plastic. These animals often die 
because of the plastic they eat.

17
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Unsustainable fishing practices
Overfishing is a big problem 
for coral reefs. Fishing nets and 
fishing line can get caught up in 
the coral and then left behind, 
stuck on the reef. It then traps 
and kills everything that gets 
entangled in it for years to come. 
Anchors from fishing boats also 
hurt the coral. 

Illegal fishing also causes rare species to be killed, such as giant clams, sharks 
and sea turtles. Sometimes destructive fishing techniques such as explosives 
kill everything living in the place where they are used. 
Commercialized fishing results in depletion of fish, upsetting the delicate 
balance of ocean and reef ecosystems.

Climate change effects
Coral bleaching is another danger to the reef. Bleaching occurs when coral is 
stressed due to the  temperature of the sea water increasing. Sea temperatures 
are rising due to climate change. When coral is stressed it releases the 
Zooxanthellae. This can then lead to death of the coral because the polyp starves 
to death. 

Cyclones can also cause a lot of damage to coral reefs. We are experiencing 
more and more powerful cyclones in the Pacific due to climate change.

Tourism and trade
Overuse of the reef by tourists can also damage it. Tourists might accidentally 
trample coral or buy souvenirs made from coral and shells. They might also 
wear sunscreen which contains chemicals that harm reef coral and animals.

Other threats
Sometimes beautiful reef fish get caught from the reefs and sold to countries 
overseas to live as pets in tanks. This is not only sad for the fish, but it also 
causes fish species to decline.

Other dangers to reefs include shipwrecks and oil spills .
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Preserving and protecting our Pacific Ocean and its reefs

We know that our Pacific Ocean contains very beautiful and complex ecosystems 
and our coral reefs are home to a huge range of amazing creatures - fish, reptiles, 
mammals, and tiny plankton. This biodiversity is important for a healthy ocean, 
our lives, and the whole planet. Our ocean regulates the climate, shapes our 
weather, and gives us oxygen to breathe. It provides us with food and natural 
resources as well as providing a means for transport and trade through sea 
travel. 

For thousands of years Pacific people lived in harmony with the ocean, having a 
healthy respect for the ocean that connected them all. They took only what they 
needed, making sure that there was enough left to regenerate and feed them 
and future communities. Most of the materials used daily were biodegradable 
and so, if they ended up in the sea, they would easily break down and not hurt 
sea life. 

But, in the last 50 years, Pacific people have changed the way that we live with 
the ocean, the way we fish, how much fish we take from the sea, how we dispose 
of our waste, and how we think about and care about life under water. Many of 
these changes are having bad effects on our ocean and reefs. We need to better 
understand how our ocean influences us and how our actions on land and on 
the sea affect the ocean ecosystems . 

We must understand that everyone is responsible for taking care of our 
ocean. Our choices and actions as individuals, communities, and nations affect 
sustainable living and development with our ocean and reefs. As a region we 
can join in global efforts to (1) keep our ocean healthy and (2) manage and fairly 
share ocean resources so that we have enough for today and for the future.  

What can we do? What can you do? 
We can start by thinking together about taking action to protect our coral 
reefs . Learn about the traditional cultural knowledge of the reef, its creatures 
and sustainable harvesting. Talk with your class, family and community about 
the local human-made causes of reef damage in your country. Make a decision 
together about actions to take, such as: reef safe diving, careful rubbish disposal, 
using less fertiliser chemicals in farming, keeping rivers clean, and respectfully 
sharing knowledge about the beauty and importance and health of our reefs.






