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Scientif ic knowledge of the land 

In this book we look at the kinds of terrestrial (land) environments in the Pacific 
Islands, focusing mainly on Polynesia. We present case studies from Tonga, 
Tuvalu and Niue. We look at what Science tells us about these land environments. 

Scientists have developed special terms to help them understand the natural 
environment. These include biodiversity , which means the variety of living 
things in a given place, such as a stream or a forest or the ocean. 

In that place there are a wide range of living and non-living things that work 
together to form an ecosystem. An ecosystem is a community of living and 
non-living things in a place. The living organisms all work together and rely on 
each other. This is called interdependence. The interdependence between the 
plants, animals and non-living things like soil and rocks keeps the ecosystem 
healthy.

What living and non-living things can you see in this picture? What living and 
non-living things can you not see? Think about how they rely on each other to 
be healthy. 
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In the natural environment, each plant and animal has its place. Animals and 
plants that are found in only one place are described as endemic. They are 
special because they are not found anywhere else in the world. Because of this, 
people must look after them so that they do not become extinct . When an animal 
becomes extinct there are no more of them left any more, and they become lost 
to the world forever. This is very sad. 

As well as the animals we can see with our eyes above the ground, Scientists 
have found that there are also millions and billions of very tiny microscopic 
animals that live in the soil and keep it healthy. The soil is part of an ecosystem 
– it is one of the most important parts!
 
In this book we learn about some animals and plants that live in the Pacific. 
We will learn about the big ones that we can see, such as the fruit bat, and 
the little ones that we cannot see, like the bacteria that live in the soil. Pacific 
Island countries have a variety of terrestrial ecosystems. These include forests, 
mangroves, coconut woodlands and agricultural ecosystems. 

Unfortunately, many of these ecosystems are now unhealthy and limited due to 
human activity such as pollution, introduced species , and clearing the land for 
development. 

What ecosystems are there in your country? 
Do you know if these ecosystems have become unhealthy? 
If so, what do you think might have caused this? 
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Soil and nutrient cycles
We often do not think much about the land, because it is always there beneath 
our feet. When we run and play outside, we can feel the soil. Sometimes it is 
dry, and other times wet and muddy. But did you know the soil is full of life? The 
soil is alive with many microbes . Microbes are very small living things such as 
bacteria, fungi and algae. Some are so small you cannot see them with your 
eyes - but there are hundreds of millions to billions of them! That is so much 
more than you could ever count.

Did you know that there are more microbes in a teaspoon of soil then there are 
people on the Earth? 

Even though you cannot see them, microbes are very important for all life on 
Earth. Bacteria eat dead plant material and other organic waste. When you 
throw out a banana peel you will see that it begins to decompose and disappear 
into the soil. This is the work of microbes such as bacteria. When they eat dead 
plant material they release nutrients , such as nitrogen, into the soil. In this way 
bacteria recycle nutrients found in the soil. 

Nitrogen is an important natural nutrient that every living organism on Earth 
needs – even us! Plants need nitrogen to grow healthy and strong. They get the 
nitrogen from the soil through their roots and use it to make chlorophyll. Plants 
use chlorophyll in photosynthesis to make their food and energy.  Animals then 
get nitrogen through eating the plants. Everything is connected!
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Algae also have a role in the soil ecosystem by keeping the soil fertile, especially 
in tropical soils like the Pacific Islands. Algae also stop nitrogen leaking from the 
soil and help the soil to keep in water, which is important during a drought .

Fungi are neither plants nor animals. Some kinds of fungi can be useful because, 
like bacteria, they break down nutrients and make them ready for other organisms 
to use. Some fungi live in the roots of plants and help bring soil nutrients such 
as phosphorous and nitrogen to the plant. 

Pacific Island people have traditionally 
known a lot about how to keep the soil 
healthy when farming plants. 

They allowed land to lie fallow and 
regenerate between crops, restoring 
the natural balance of microbes. This 
kept the soil healthy and the crops 
grew strong and healthy.

Nowadays in the Pacific, many people 
use chemical fertilizers to help their 
crops to grow, but this can cause a lot 
of damage to soil ecosystems and the 
plants that rely on them. 

Soil needs a careful balance of nutrients 
to stay healthy. Adding large amounts 
of chemical fertilizer to the soil can 
upset this balance and over time it can 
cause long term damage to soil fertility. 
This is not a sustainable way to live 
with the land.

Have you seen fungus growing like 
this on the trunks of trees? What other 
kinds of fungus have you seen? 
What kinds of places does it grow?
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Cool forests!
Healthy land ecosystems are important for life on Earth. For example, forest 
ecosystems are a community of trees, animals, shrubs, soil and water. Forests 
provide us with so many things:
• fresh air to breathe - forests do this by absorbing the carbon dioxide that we 
  breathe out and transforming it into oxygen! 
• a home or habitat for animals to live in - for example, bats and birds live in the 
  trees and insects live in the leaf litter on the floor.   
• cooler air. 
• re-cycled water and nutrients.
• stable soils - forests prevent soil erosion. 
• protection for the land from strong winds, storms and droughts.  
• food for us – they provide a wide variety of food that can be useful during times 
  when food is scarce.  

In Pacific Island countries forests are important! In Niue, for instance, about 70% 
of the land is still covered in forest. Niue has an area of forest called the Huvalu 
Conservation Area. This area is 54 square kilometres and some of this land is 
sacred (tapu) and protected from logging, hunting and even research activities. 

Are there any forest conservation areas where you live?
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Ecological services 

The land provides us with so many things, including the products we need for 
food, health and livelihood. Scientists overseas use the term ecological services 
to refer to all of the many things that the land provides for us. 

We have already learned about what forests can provide us with. There are many 
other things that the land gives to us. 

The land provides fresh water for drinking and food to eat. It also provides 
us with raw materials such as timber for building and boat-building, carving 
and tool making. We also use the raw materials from the land to make musical 
instruments and handicrafts. The land provides us with energy such as wood for 
fuel. Traditional medicines come from the plants in the forest. 

 

We need to make sure we look after the land so that it can keep providing 
these important ecological services for us and for the animals that live there. 

In the Pacific the land is valued for not only what it can give us, but because of 
its cultural and spiritual value. Because of this, we show respect to the forest 
by walking quietly, being careful about which trees we cut down, and following 
traditional planting seasons. Looking after the land and the animals and plants 
that live there is so important for survival. 
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The importance of the Pacific Islands

The land in the Pacific Islands is important! Our Islands have many unique 
plants and animals that are found nowhere else on Earth. For many endemic 
animals or plants, it is their one and only home! So we must look after it. If we 
destroy their home through activities like cutting down too many trees to grow 
crops, throwing rubbish on the ground and spraying too many chemicals to kill 
insects on our crops, these living things might die out forever! This is what has 
happened in many places around the world. One example of extinction is the 
Dodo bird. Here is what happened to the Dodo birds. 

As dead as a Dodo bird

Dodo birds used to live on the volcanic island 
of Mauritius in the Indian ocean. They were 
large and could not fly, and there were no 
threats to them. They lived happily eating 
fruit, small invertebrate animals and shellfish. 
They were the only birds of their kind in the 
whole world and were endemic to the island 
of Mauritius. These Dodo birds were special. 
And then one day in 1598 – about 400 years 
ago - some Dutch explorers decided to settle 
on the island of Mauritius. The Dodo birds were 
intelligent and friendly, because they had no 
reason to fear humans. The humans caught 
all the Dodo birds and ate them. Because the 
Dodo birds could not fly, they could not easily 
escape from the humans. 
The humans also introduced rats, dogs and 
pigs to the islands. These animals also hunted 
and hurt the Dodo. By 1662, the Dodo bird 
went extinct . It only took humans 64 years to 
kill out the Dodo birds forever. There are no 
more Dodo birds in the entire world and we 
will never be able to see one again - except 
for a dead one in a museum!
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This story is similar to what can be observed all over the Pacific as well – with 
different animals and birds and plants. When humans settle in a new place they 
bring in new plants and animals. They also hunt the animals they find there 
and clear the forest to plant crops. Often, this can destroy the homes of the 
animals and plants that live there. Sometimes, when new islands are settled 
then extinction occurs. 

Scientists say that in the Pacific Islands many birds have become extinct since 
the arrival of humans. This is because they were hunted by humans and also by 
introduced animals like pigs, rats and dogs. Sometimes the cutting and burning 
of bush and the introduction of non-native plants has also destroyed their home. 

We need to learn a lesson from the Dodo bird and be careful with the beautiful 
birds we have left in the Pacific region. They need protection.

Can you find out about any endemic or native birds where you live? 
Are there any birds that are have become extinct in your country?
What species have been introduced? Which ones have become pests? 
What damage do rats do to native plants, birds and animals?
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The Pacific Islands are our home. They are our past, present and future. Past 
generations looked after our home for us. Now, we need to look after our home 
for ourselves, and for future generations.

The Pacific Islands are special for many reasons. There are many different types 
of islands in the Pacific. Some islands in the Pacific are atolls and some are 
young to old volcanic islands . They each have different climates, soil types, 
plants and animals. 

When humans first arrived on the Pacific Islands they had to adapt to life on a 
small piece of land far away from other land. They brought plants and animals 
with them from their first home land. Each island presented different challenges 
to the people. They had to come up with new and different agricultural practices 
to grow food and to survive. 

Through their observation and experimentation with the land, Pacific Islanders 
created new knowledge. They developed in-depth knowledge of the weather, 
plant and animal ranges and numbers. Pacific Islanders learned when and 
where to plant, harvest and conserve. They developed customary calendars 
that accounted for the wet and dry seasons and many other forms of scientific 
and technical knowledge. Through this knowledge, they were able to work and 
interact with the land and ocean to produce what they needed for their lives 
over many generations.

Pacific Island people have used the land in a variety of ways based on this 
special knowledge. They practiced subsistence farming, shifting cultivation,  
multicropping and fallowing. They also practiced agroforestry which is 
cultivating trees and agricultural crops in a very close combination with one 
another.



10

The conservation of local plants and trees is also important in the Pacific 
because they are part of many Pacific cultural traditions. For example, in Tonga 
yams were considered the most valuable crop. The first crop was presented 
to kings and nobles in a ceremony called inasi. This was an important cultural 
tradition. It meant that people placed a high value on the yams and worked hard 
to produce the best crops. People valued the land and the plants that sustained 
them and their culture and society. 

By growing plants in traditional ways, the land was replenished and the 
biodiversity of plants was supported. It is important that the local knowledge 
and ways of working with the land are kept alive in the Pacific Islands. We can 
combine this knowledge with new Scientific knowledge from overseas to work 
out the best ways to care for our modern environment, meet the needs of our 
lives today, and also make sure that there will be enough for tomorrow too.
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Animal and plant life in the Pacific Islands

There are many different animals and plants that call the Pacific Islands their 
home. We will explore some case studies of the plants and animals in Niue, 
Tonga and Tuvalu. 

Niue 
Niue is a raised coral atoll in the Pacific. To the people of Niue, the land is very 
important and they have traditionally had ways of protecting it. One example of 
this is having a coconut leaf (lau niu) secured on a branch as a sign to prevent 
other people from planting in that area. By looking after the land, Niueans are 
focused on conserving it for future generations. 

Conservation is a value that Niuean people have and this is reflected in the 
Havalu Forest which is a protected conservation area. There is no hunting 
allowed on conservation land. The peka (bats), uga (coconut crabs) and lupe 
(pigeon) that live there are all protected. 

Soil in Niue 
Niue is an uplifted coral limestone plateau which sits on top of a submerged 
volcano! It is not surprising that the soil in Niue is made of volcanic materials, clay 
and deep sea sediments . It is mostly fertile but quite shallow. The soil cannot 
hold surface water for long, which is difficult for vegetation when droughts occur. 
The soil is now lacking in important nutrients like nitrogen, potassium, sodium 
and zinc, which can cause problems when growing crops these days. 

Animals in Niue
Scientists classify animals into types. Mammals are animals that have warm 
blood, they have hair or fur (usually), they breathe through lungs, bear live young 
and nurse their young with milk. The only land mammals found on Niue are 
the flying foxes (bats). They are important to the survival of some native trees 
because they are the only species known to pollinate them. Bats play a major 
role in the ecosystem in Niue though the dispersal of fruit. 

There are eight known land crab species in Niue. The largest is the uga (coconut 
crab). The uga is a type of animal scientists call an arthropod. An arthropod is 
an invertebrate (animal without a backbone). Arthropods have an exoskeleton, 
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a segmented body and paired jointed appendages . 

The uga crab is very interesting. Here are some facts about the uga:

When they are young, uga crabs use the empty shells of other sea creatures for 
protection. When they get older they develop a hard exoskeleton.

They have a very developed sense of smell! They use it to find their food, which 
is the fruit, nuts, seeds and pith of fallen trees. 

The uga is the largest arthropod in the world!

The female crab lays eggs and glues them to her underside. She carries them 
there for a few months. When the eggs hatch she releases them into the ocean. 
The baby larvae live in the water for a few weeks changing slowly until they 
emerge on the land and lose their ability to breathe in water. 

Adult uga crabs cannot swim. They have special lungs instead of gills for 
breathing. They will drown if they are put in water for more than an hour. 

They are sometimes called ‘robber crabs’ because they will steal away your food 
if it is left unattended. 
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The uga crab is considered a delicacy in Niue. It was exported to Niueans living 
in New Zealand and Australia. In 2014 about 10,000 uga crabs were taken out of  
Niue in the bags of locals and tourists! Taking too many uga out of their natural 
environment can upset the balance of the ecosystem and caused the uga to go 
into decline. In 2015, in order to protect uga, the Niuean government placed a 
ban on exporting them. 

Niue has many reptiles,  including the olive small-scaled skink ,  which is very 
rare. The only other place in the world that this skink lives in is American Samoa. 

Thirty-two bird species have been recorded in Niue: six seabirds, 10 shorebirds 
and 15 land birds. The lupe (pigeon) has also declined in numbers due to hunting. 

There are also many insect species in Niue including the Niue Blue which is the 
only endemic butterfly species found in Niue. 

Plants in Niue
There are many plants in Niue but none of them are endemic. Niue has one of 
the highest percentages of forest cover in Polynesia. There are also 159 native 
flowering plant species and 25 ferns. However, this biodiversity is declining 
due to introduction of exotic plant species from other countries when the first 
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humans settled there. Later introduction of exotic plant species by Europeans 
caused more damage. Before humans arrived, many native plants in Niue relied 
on forest plant clearings to grow. However, the new exotic plants introduced by 
humans crowded out this limited territory, leaving no space for native plants to 
grow well. 

Tuvalu 
Tuvalu consists of nine low lying atolls and has a total land area of just 26 square 
kilometres. It is the fourth smallest country in the world. There are no rivers, 
streams or groundwater. 

With no ground water, how do you think the first Polynesian settlers were able 
to survive here? Where do you think they got their drinking water from?

Because Tuvalu is very low-lying, cyclones and storm surges can cause serious 
damage. The salt water kills off the plants and crops and can cause coastal 
erosion. People in Tuvalu care very much about their environment which has 
sustained them over thousands of years. They are now facing very real challenges 
to their home. 
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Soils in Tuvalu
The soils in Tuvalu are quite shallow and do not have very many of the nutrients 
needed for plant growth. To adapt to this, the people of Tuvalu have learned 
many special ways of cultivating crops. For example, food plants such as Pulaka 
– a giant swamp taro - is grown in large pits of composted soil under water. 

Animals in Tuvalu
Like many other Polynesian islands, there are no endemic land mammals in 
Tuvalu. However, Tuvalu has many lizards that live on the land. One of these 
lizards is endemic to Tuvalu. It is called the Tuvalu forest gecko.

Scientists have recorded that there are also 28 species of birds in Tuvalu, and 
most of these are sea birds. There are land invertebrates, including the coconut 
crab we learned about in Niue. Tuvalu also has some land snails. Four of these 
types of land snails are endemic. Tuvalu also has two kinds of endemic jumping 
spiders. 

Do you know how high 
these little spiders 
can jump? 

Climate change causes more frequent extreme 
weather events such as drought and cyclones to 
occur. 

The traditional knowledge of the Tuvaluan 
environment is now needed to enable the 
people to continue to live sustainably with the 
land. Unfortunately, like many other Pacific 
Islands, there has been some loss of traditional 
knowledge in Tuvalu, which has led to people no 
longer cultivating plants that have been used for 
generations. The younger generations often do 
not know how to cultivate traditional plants for 
food or medicine, and do not know that names of 
the animals and plants. 
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Tonga
The Kingdom of Tonga consists of a chain of about 170 islands which are a 
mixture of volcanic and low coral islands. Only 36 of these islands are inhabited 
by people. Tonga has a total area of 720 square kilometres which is habitable 
(meaning that people are able to live there). 

Tongan soil
Tonga has fertile soil which grows a wide variety of plants. The soil in Tonga is 
made mostly from volcanic ash that lies on top of coral limestone platforms. 
The soil is crumbly and good for growing plants. This is called friable soil. Friable 
soil does not go thick and sticky like clay or fine and grainy like sand. It is also 
good at water retention. 

In Tonga the people developed a detailed knowledge of the types of soils and 
the characteristics that they have during periods of lying fallow. Farmers knew 
the soil types and when to plant certain crops. For example, yams are planted 
first, because they need a loose soil that is well supplied with plant nutrients. 
Sweet potatoes, taro, and cassava can then be planted on land that has already 
had a crop on it. 

Tongans developed farming systems where they grew different cops together 
and changed the types of crops they grew on the same land. Overseas, Scientists 
call this intercropping and rotation of crops , which protects the delicate 

Plants in Tuvalu 
Just like in Niue, there are no endemic plant species 
that are found only in Tuvalu. 

The most common type of plant ecosystem in Tuvalu 
is the agroforest.  Agroforest is an area of land planted 
with useful trees such as the  coconut palm (niu) and  
other useful native trees, such as pua, fao and nonu. 

Bananas, pandanus and breadfruit trees are also planted. These 
areas are usually planted near villages, sometimes as small tree 
groves that are in or around taro pits. 
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balance of the soil. Intercropping between coconut trees also shelters the soil 
and protects the plants during storms. 

However, nowadays there are some threats to the fertility of the soil in Tonga 
and its delicate balance. Many farmers are cultivating crops mainly for export or 
selling at the market. This means there is more pressure to produce crops and  
less time for the land to lie fallow and regenerate (to get back to good health 
and replenish its nutrients). Just like people, the soil needs time to rest and 
restore itself, so it can keep on working and producing good crops. 

Tongan animals
Many animals call Tonga their home. This includes the fruit bat (peka) and the 
red shining parrot which is a bright coloured bird that was introduced to Tonga 
from Fiji a very long time ago. It now lives in the forests of ‘Eua. Insects in Tonga 
include the Golden Orbed Spider who spins webs between trees. 

The Pacific blue Duck lives in wetlands 
and can be seen on the main island 
of Tongatapu in the mudflats. Another 
beautiful bird in Tonga is the White-
collared Kingfisher. They live around 
wetlands and coastal swamps and eat 
small crabs, insects, worms and small fish. 

Tonga has some endemic land animals that are now endangered. This means 
that if we do not protect them, they may become extinct. These include a type 
of bird called a megapode.  The Tonga Whistler bird lives in Vava‘u but, due to 
habitat loss, is now endangered, as is the Pacific sheath-tailed bat. 

The Tongan megapode  is an interesting bird. Before humans arrived their used 
to be five species (kinds) of megapode. Now there is only one, and this is the 
only megapode left in all of Polynesia. The other species have become extinct 
- just like the dodo. People hunted them to eat and also ate their eggs. The 
Tongan megapode is also known as the Niuafo’ou megapode after the island of 
Niuafo’ou where it could mostly only be found for many years. It lives in moist 
lowland forests. We need to protect the Tongan megapode today so that it does 
not become extinct. 
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Tongan plants 
Tonga has many plants that are endemic, including 11 flowering plant species. 
Tonga used to be covered in natural forest. But by 2009 only 12.6% of the land 
area of Tonga was still forest land, plantation forests and mangrove/wetlands. 
Between 2006 and 2009 there was a 26% decrease in total forest ecosystem! 
This is because of clearance of land for agricultural purposes. The loss of trees 
affects the land ecosystems in many ways, including soil fertility. 

In the old system of agroforestry in Tonga, certain trees would remain on site 
when the gardens were cleared for planting. Trees were allowed to regenerate 
too during the fallow period. They were used for fruits, nuts, leaves and bark for 
food, culture and medicinal purposes. 

But this system does not happen 
so much anymore. The fallow 
period is reduced and fields 
are ploughed with modern 
machinery. The plough knocks 
down young trees and destroys 
seedlings. The modern methods 
are causing a loss of biodiversity 
of plants in Tonga.

Another cause of loss of biodiversity in the agriculture ecosystem is planting 
monocrops . There is a loss in the variety of root crops grown. The loss of plant 
diversity in Tonga is a cause for concern, as many trees that have specialized 
cultural uses are fast disappearing from the landscape. 

Here are some examples:  
•  Ahi (sandalwood) gets exported and this may mean that it is in short supply 
    for local woodcarvers. 
•  Koka (red cedar) is used for dye for decorating ngatu (tapa cloth) and for 
    firewood.  Many trees have been cleared for growing crops, and because the 
    few trees left are being overused. This has led to mangroves also being 
    overused because Tongo is an alternate source of dye to Koka. 
•  Hiapo (paper mulberry) is the raw material of ngatu. But fewer people plant it 
    because it is believed to make the land ‘bitter ’ and not good for crops.
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Threats to the sustainability of our beautiful environments

In this book we have learned that:
• Animals, plants and non-living things live together in a community called an 
   ecosystem and rely on each other for survival. The stability and health of the 
    ecosystem relies on a wide range of different  animals and plants (biodiversity), 
   which all have a role to play.
• There are many treasured and beautiful plants and animals in the Pacific  - 
   some of which are endemic and found nowhere else on Earth! They all rely on  
   the environment to be healthy. Once a treasured animal becomes extinct, it is 
   gone forever.
•  Humans are often having a negative impact on the ecosystems and homes of 
   plants and animals, sometimes causing plants and animals to become 
   endangered and go extinct. This can be caused by cutting down too many 
   trees, throwing rubbish on the ground, creating pollution, over-hunting,
   over-fishing, and reducing soil quality though unsustainable modern farming 
   practices. 
• Humans need the environment to be healthy. It also has special cultural and 
   spiritual significance. Our Pacific ancestors developed the knowledge of how 
   to live sustainably with the land and animals and plants for thousands of years. 
   We can learn important lessons from them about how to live sustainably today. 

What can we do? What can you do?
There are many ways we can make good choices that help protect our Pacific 
Island ecosystems. Talk to your teacher and classmates about what you could 
do together to live more sustainably now and in the future. For example: 
- asking elders to come to school and help everyone learn traditional methods 
for sustainable farming. Growing a garden at school and sharing the food with 
classmates and their families, remembering traditional healthy ways of cooking.
- starting a food and green waste composting system at your school and village. 
Once it is composted you can use it to help your gardens grow! 
- avoiding single-use plastic bags and containers. Bringing/making your own 
reusable bag to carry things in, and using a reusable drink bottle.
- talking to your family and the school about not burning the kinds of rubbish that 
release toxic chemicals into the environment. Setting up good waste disposal 
systems. Sharing ideas for reducing, re-using and recycling.
- learning traditonal knowledge about endemic species and protecting them.






