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Welcome!
Education for Sustainable Development (ESD), and scientific knowledge more broadly, can enlighten us about the ways in 
which nature and humanity are interconnected. It’s by observing and learning from nature that we will find the solutions 
needed to restore and preserve the fragile balance of our planet and all the beautiful things it is home to.

Scientists now believe that by achieving the goal of protecting at least 30% of the planet by 2030, we can reverse 
nature’s decline, tackle climate change, and share the earth’s natural resources more equitably. Achieving this 
objective would bring communities together around the shared goal of conserving our common natural heritage.

‘30x30’ is a call to action from scientists and the international community aiming to conserve at least 30% of the earth’s 
land surface – and also of the ocean – by the year 2030. The objective of this appeal is to fight against climate change 
and to reverse the destruction of our fauna, our waters, and our wilderness areas. To a great degree this can be 
accomplished by creating networks of reserves and highly protected marine areas – zones in which no destructive or 
extractive activities can take place. 

We identify wholeheartedly with this idea, and proudly support it in order to raise awareness among as many people as 
possible so we can achieve this goal and thus promote a world that is more sustainable and more equitable – one that 
provides a better quality of life for everyone. 

If our message is heard, if it inspires and generates enthusiasm and action, then our goal will be achieved. Nature is 
humanity’s precious ally, so with humility and passion, let’s admire and protect it!

Dona Bertarelli & Yann Guichard
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Launched in January 2021, the United Nations Decade of 
Ocean Science for Sustainable Development (2021-2030), 
the ‘Ocean Decade’, is a ‘once in a lifetime’ opportunity 
for ocean actors across the world to come together 
to generate knowledge and foster the partnerships 
needed to support a well-functioning, productive, 
resilient, sustainable and inspiring ocean.

The Intergovernmental Oceanographic Commission (IOC) 
of UNESCO is responsible for coordinating the work of the 
Ocean Decade. Bringing together the collective capacity 
and resources in ocean research and management of its150 
Member States, the IOC promotes international cooperation 
in marine sciences to improve the sustainable management 
of the ocean, coasts and marine resources.

Welcome to the ocean decade!

Vision: the science we need for the ocean we want.

Mission: transformative ocean science solutions for sustainable development, 
connecting people and our ocean.

Join the mouvement: GLOBE http://oceandecade.org

Click here to discover how to contribute:  
GLOBE https://unesdoc.unesco.org/ark:/48223/pf0000377500
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The themes covered in this book have been chosen based on 
French and Swiss school curricula, as well as the 17 Sustainable 
Development Goals (SDGs), which together constitute a global call 
to action to eradicate poverty, protect the planet, and ensure that 
all human beings might live in peace and prosperity by 2030.

The resources selected to underpin the material presented here have 
been chosen to be relevant to as many people as possible, especially 
7–15-year-olds, and for use in different learning contexts. The content may 
in some places have to be adapted to local requirements. Lastly, to bring 
this content to life, Spindrift for Schools also suggests a number of specific 
activities, mentioned throughout the reading.
Join us at: www.spindriftforschools.com

Taking an interest in the world around us, and in the other people sharing the world, also means 
questioning our relationship with all living things, as well as the notion and significance of ‘nature’ in 

human societies.
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the climate machine
Part #1 :

‘Too often, we forget that nature provides us with everything we need to live: the air we breathe, 
the water we drink, the food we eat... Without this entire ecosystem, natural and alive, life would 
be impossible for us on Earth! Together, let’s explore this fascinating climate machine in which 
everything is connected!’

Dona Bertarelli
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Forests and the ocean: the lungs 
of our planet
It’s our lungs that allow us to breathe. Through these 
organs, we breathe in oxygen (O2) and breathe out carbon 
dioxide (CO2). But where does this oxygen come from? 
What does it mean when we talk about the ‘green lung’ 
and the ‘blue lung’ of the planet?

THE PLANET'S GREEN LUNG
You often hear people refer to the great forests of the 
Amazon as the ‘green lung’ of the planet. That’s because 
in the process of photosynthesis, plants produce oxygen 
whilst consuming carbon dioxide. Scientists estimate that 
the Amazonian rainforest produces between 6 and 16% of 
all of the planet’s oxygen1.  That is quite a lot!

The amount of oxygen produced by trees is difficult to 
calculate, because trees not only release oxygen; they 
also consume it, at night. During the day, they convert 
sugars into energy. But during the night, when there is no 

1. 16% is the figure calculated by Yadvinder Malh of the University of Oxford, and 6% is the estimate of climatologist Jonathan Foley.

sunlight permitting photosynthesis to take place, they are 
consuming oxygen.
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Marine photosynthesis 
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…AND THE PLANET’S BLUE LUNG 
Covering 71% of our blue planet, the ocean is home to the 
world’s plankton. The part consisting of tiny algae is called 
‘phytoplankton’ and it too absorbs CO2 and produces 
oxygen, like green plants found on land.

The ocean and its phytoplankton are the champions 
of oxygen production, contributing 135 billion tonnes 
of oxygen a year to the atmosphere, or about half the 
oxygen on Earth.

Be careful, as the comparison with 
our lungs stops here. As you know, 
our lungs absorb oxygen and release 
CO2 – but with plants, it is exactly the 
opposite. They absorb atmospheric CO2, and 
release oxygen into the air that we breathe. There 
is another way that this mutual exchange serves us: 
plants and phytoplankton not only absorb some of 
the carbon dioxide that we expel, but to a certain 
degree, they store it as well.
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Nature and its CO2 storage 
superpowers
Since the start of the industrial age, humanity has 
increasingly made use of fossil fuels such as coal and 
petroleum, which results in the release of carbon dioxide 
(CO2) into the atmosphere. CO2 is a greenhouse gas made 
up of one carbon atom and two oxygen atoms. It is part 
of the carbon cycle. It is not a very popular molecule 
these days!  However, it does play a role in the growth of 
plants, thanks to photosynthesis. But our human activities 
produce too much.

Fortunately, nature is well made, and the world’s 
forests and the ocean absorb a large part of the CO2 
that we emit. They are the main natural ‘carbon sinks’ 
on our planet.

According to the FAO1, the world's forests contain more 
carbon than there is in the entire atmosphere, ‘trapping 
650 billion tonnes of CO2, of which 44% is sequestered 

1. Food and Agriculture Organisation of the United Nations

within biomass, 11% in dead wood and forest-floor litter, 
and 45% in the soil.’

As for the global ocean, it stores 50 times more carbon 
than the atmosphere, with nearly one hundred billion 
tonnes of carbon being exchanged between the ocean 
and the atmosphere every year. The way the ocean 
absorbs CO2 is by dissolving the gas in the seawater. The 
colder this water, the better it can absorb and dissolve 
CO2. By doing this, the ocean is able to absorb nearly 
30% of the greenhouse gas emissions produced in one 
year.

So now you can see that if the water warms up too much 
because of climate change, the ocean will absorb less CO2!  
From a biological point of view, it is the phytoplankton (the 
plant-like micro-algae you just learnt about above) that 
absorbs the CO2, during the process of photosynthesis.
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Surely you’ve noticed that the higher the sun is in the 
sky (say, at noon) the hotter it is. In fact, the solar energy 
received by a particular place on the earth's surface 
varies, depending on several factors:
- the hour of the day (daily zone),
- the time of year (season zone) 
- its latitude (climatic zoning). 

Sailors understand this well. When traveling around 
the world, they experience temperatures that are 
very different depending on whether they are at the 
equator or closer to the poles. The ocean’s currents 
control temperatures around the globe by acting like 
large conveyor belts. You will often hear about ‘heat 
exchanges’ that regulate the global climate.

WHAT’S WARM ALWAYS RISES!
Warm water is less dense than cold water, and these 
differences in temperature – but also in salinity – 
between water near the surface and water at the bottom 
of the ocean are what creates ocean currents. Deeper 
down, the currents are slower, which is due to the density 
differences between ocean water masses. Colder and 
more salty water sinks to the bottom, while warmer 
and less saline water is lighter and rises to the surface. 
This phenomenon is called ‘thermohaline circulation’.

Warm currents, cold currents: the 
climate regulators!

Axis of 
rotation

Equator

23° 26’
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Among the ocean’s currents, the superstar is the Gulf 
Stream! This is a warm current that originates in the tropics 
and warms the coasts of Western Europe. 

Other currents coming from the polar regions are cold. 
In the northern hemisphere, ocean currents flow in a 
clockwise direction, but anticlockwise in the southern 
hemisphere.

The ‘sturdiest’ is the Antarctic Circumpolar Current. It is 
the most powerful current on the planet, intermingling the 
waters of three oceans – the Atlantic, Indian and Pacific. 
Over 20,000 km long and 100 to 200 km wide, it can reach 
a depth of 4,000 metres. Every second, it moves 130 million 
cubic metres of water along its route, at a speed of 9 to 37 
km per hour on the surface.

For the last several decades, climate change has melted 
the pack ice floating in the ocean and warmed the ocean 
water itself, resulting in a disruption of the major ocean 
currents.

Spindrift sports the ‘30x30’ message 
on all of its boats to support the goal of 
protecting at least 30% of the planet by 
2030!
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The water cycle

To complete our tour of the climate machine and the 
resources that nature provides us, we must not forget 
water! Water is the source of all life, makes up 60% of 
our body mass and, like oxygen, is essential to our 
survival on Earth!

As the sun heats it, water in the ocean, lakes, and even 
within plants and the soil evaporates, eventually forming 
clouds. Clouds are made up of liquid water in the form 
of tiny droplets, the result of condensation. When the 
weather conditions change, these drops become heavier 
and fall as rain or snow, depending on the temperature. 
This water then returns to the ocean, lakes and soils, and 
the cycle continues...

So water is in perpetual motion, circulating between 
the ocean, the atmosphere and the continents. 
Unfortunately, the natural water cycle is being 

disrupted by climate change.

The three states of water:

GASEOUS  
(water vapour, which is an invisible gas)

LIQUID  
(rain, ocean, rivers…)

SOLID  
(ice cubes, icebergs, hailstones…)
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‘Nature accepts us as we are. Nature doesn't need us, while we couldn't live without it. I’m 
convinced that we can live in harmony with nature and regain the balance that our ancestors 
knew. By joining forces and learning from nature, we can better protect and conserve ecosystems 
and their biodiversity.’

Yann Guichard

Part #2 :
biodiversity
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From one species to another

Characteristics

Eyes

Mouth

Endoskeleton

Exoskeleton

4 limbs

Hair

Mammary glands

Feathers

Antennae

Fins

Grasshopper Sparrow Salmon Mouse

Fill in the table on the right 
by ticking the attributes of 
each animal.

Then indicate the attributes 
that are common to each 
group of species.

Attribute(s) : ........................................................................................................................................................................................................................

Attribute(s) : ..........................................................................................................................................

Attribute(s) : .......................................................................... Attribute(s) : ............................
.....................................................

Attribute(s) : ........................................
.................................................................
.................................................................

Attribute(s) : ...............
........................................

Attribute(s) : ...............
........................................
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About 18,000 new species are 
discovered each year, but not all of 
them are immediately classified.

Species

By observing nature, we can already distinguish between 
two kinds of living beings: plants and animals (which include 
us). They all undergo a common cycle: they are born, grow, 
reproduce, and die. Among these living things, we find 
different species.

WHAT EXACTLY IS A SPECIES?
A species is defined as a set of individuals capable of 
reproducing among themselves and of giving birth to 
offspring that are also fertile themselves.

If we had been around for millions of years to watch the 
development of life on Earth, we would have seen that, 
depending on the geological period, certain animal and plant 
species disappeared, whilst others appeared for the first time. 
Scientists believe the earth’s 6th extinction is underway 
now. As a reminder, the 5th extinction took place about 
66 million years ago, when the dinosaurs disappeared.

1. According to some American researchers

It is always a very long period of time that we need to 
consider, not just on the scale of our lifetimes. It is estimated1 
today that around 8.7 million different species live on our 
blue planet – about 6.5 million on land and 2.2 million in the 
aquatic environment.  But of this enormous number, we are 
only familiar with about 15% today.

When a previously unknown species is discovered, we apply 
a scientific methodology in order to identify it and correctly 
classify it within a group of species. To do this, we use what is 
called an ‘identification key.’
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Alive and diverse

Biodiversity is a recent concept. When we refer to 
biodiversity, we always mean within a given time 
period. It is based on the diversity of living species 
(microorganisms, plants and animals) present in a 
specific environment. In fact, there are three levels of 
biodiversity: the diversity of species, of genes, and of 
ecosystems.

We will see that there are very complex relationships 
between species and their environment, whether it is 
the air, the land, or the ocean. By observing the different 
environments, you will better understand the links between 
species and ecosystems and the consequences of our 
activities on the environment. Since the Rio Earth Summit 
in 1992, monitoring biodiversity has been recognized as 
both necessary – and urgent. To assess the biodiversity of 
the planet, there are simple indicators such as the number 
of species present, the number of individuals of each 

species, the number of individuals of a species compared 
to the number of individuals present for all species, and so 
on. But these studies only reveal part of the picture. The 
destruction of habitats and the weakening of ecosystems 
by human activities are the main reasons why certain 
species are disappearing. In addition, pollution is affecting 
food chains, and global warming is threatening many 
species that are not able to adapt. The International Union 
for the Conservation of Nature (IUCN) currently lists some 
15,000 endangered species.

Biodiversity is everyone's business!
By enrolling in a participatory science 
programme like the workshops offered by 
Vigie-Nature of the National Museum of Natural History 
in France, you will be able to better understand the 
biodiversity of a garden, your playground, or a beach on 
the coast.
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Who is eaten by whom in the oceans? 

PHYTOPLANKTON 
(microscopic plants)

ZOOPLANKTON 
(shrimp, krill, larvae...)

SMALL CARNIVORES 
(herring, sardines, mackerel...)

BIG PREDATORS 
(sharks, tunas, dolphins, sperm whales...)
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Food chains and food networks: 
who eats whom?
Throughout these pages, you’ll notice that in nature 
everything is connected through cycles, for example 
the cycle of the four seasons, the water cycle, specific 
ecosystem cycles, or the food chain. This is why, if human 
activities disrupt the way nature's cycles are meant to 
function, all life on the planet will be affected.

Whether they live on land or in the sea, different species 
have one thing in common: to live and grow, they need 
food. In nature, every species of animal has to feed on 
another species. This is called the ‘food chain.’

In the ocean, the food forming the first link of this chain 
is phytoplankton, single-celled organisms such as 
cyanobacteria, which can feed themselves through 
photosynthesis, and micro-algae. The phytoplankton is 
eaten by zooplankton, which is the collective name for a 
variety of very small animals such as shrimps, krill or fish 
larvae.

Carnivorous fish that are a little larger than these tiny 
animals – for example, sardines – feed on the zooplankton. 
And these fish are then eaten in turn by large predators 
such as tuna or sharks. But the biggest predator of them 
all is still the human being.
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The marine ecosystem

The ocean is an ecosystem; mountains, deserts and 
forests are, too. An ecosystem consists of a specific 
environment (the nature of the soil, temperature, 
light, etc.), and the living beings that interact with each 
other within, and with, this environment. But since 
everything in an ecosystem is linked, the equilibrium of an 
ecosystem is fragile; living beings interact with each other 
and cannot survive without each other!

The global ocean is the largest ecosystem on the 
planet, covering 71% of its surface, or approximately 
361 million km2. The vastness of the ocean is why we 
call Earth the blue planet.

But within this global ocean exist many marine ecosystems 
that are very different from each other, for example 
coral reefs, the tidal zone of the shore, the deep sea, or 
estuaries. 

Compared to the high seas, coastal ecosystems are 
more vulnerable because they are more exposed to 
human activities such as pollution originating on the land, 
the proliferation of algae triggered by fertilizers, or the 
destruction of habitats due to fishing or tourism.

CORAL REEFS
Some environments are particularly fragile. This is the 
case with coral reefs, which can take dozens of years to 
recover. Corals look like plants, but in fact they are animals 
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with a soft body and a small mouth! Coral reefs, like the 
Great Barrier Reef in the Pacific Ocean, are made up of 
a multitude of tiny, tentacled polyps whose limestone 
exoskeletons develop over several years. They live in 
symbiosis with microalgae called ‘zooxanthellae’, which 
shelter within their cells. These microalgae feed the corals 
and give them their vividly beautiful colours. The corals in 
turn expel nitrogen-containing waste that the microalgae 
feed on.

Within an ecosystem, everything is linked, nothing is 
wasted, and everything is transformed! Coral reefs 
represent only 0.2% of the ocean surface but are home 
to around 30% of all the marine species we know of. In 
addition to providing protection and a habitat for many 
marine species, they also help protect coasts from erosion 
– and human populations in the event of a tsunami.

ANTARCTICA
Surrounding the south pole, Antarctica is the earth’s 
coldest, driest, and windiest continent.  It is a huge (over 
14,000,000 km²) and hostile region where the cold is lethal. 
This region is still fairly untouched by human activity, 
which has allowed many species to develop, such as 

whales, penguins, albatrosses, and Weddell seals. These 
animals feed on krill, the key species of the Antarctic 
ecosystem. 

A vital food source, krill is becoming increasingly scarce 
due to industrial fisheries and global warming. If this basic 
food were to disappear, the entire biodiversity of this 
ecosystem would be weakened.
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The forest ecosystem

If the global ocean is a large ecosystem, we can also 
compare it to the forest ecosystem. It, too, has great 
disparities, but is just as valuable to our planet!

In France, forests cover an area of   more than 15 million 
hectares, or a quarter of the entire country. Contrary 
to popular belief, the forested area of the country is 
constantly increasing. 

The forest maintains a natural balance by producing 
oxygen and absorbing and storing carbon dioxide. It is 
also home to a very rich biodiversity.

If you go for a walk in the forest, you will notice right 
away that there are several layers of vegetation, which 
are called ‘strata.’ First, there is the layer of mosses on the 
ground, then a layer of smaller herbaceous plants, then 
one of larger bushes and finally one of trees. Thanks to 
sunlight, plants grow to different heights.

‘Litter’ refers to all the dead leaves and plant debris that 
covers the ground. If you dig a little below it, you will 
discover the humus, which is made of decomposing plant 
material.

Helping along this decomposition are bacteria, fungi and 
earthworms. Humus is a soil that is very rich in organic 
matter. And in the forest, such organic matter serves as 
food for snails and insect larvae, which are eaten in turn 
by mice, birds, or badgers.

In nature everything is recycled 
and there is no waste. Matter is 
transformed, but it doesn’t disappear.
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In nature, there are animals with different diets: carnivores, 
insectivores, and herbivores. All are part of the food chain 
and contribute to the transformation of the environment.

Herbivorous animals serve as food for a first group of 
carnivores (such as foxes), whilst insects are eaten by 
moles, which are insectivores.

The forest represents a very significant amount of biomass. 
And as with the marine ecosystem, all the species in this 
biotope are interconnected, hence the importance of 
protecting our forests to preserve the biodiversity of 
species.

In addition, forests also play an important role as barriers 
to flooding, wind or avalanches in the mountains.
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Who helps whom?

In nature, cooperative relationships exist between different species that couldn’t live 
without each other. Below, pick the pairs of species that give each other a helping 
hand! You will find the answers and explanations at the bottom of the page. By 
thinking about this concept and observing nature, you will find many other 
examples of natural cooperation.

bee

shark

sea anemone

coral
remora

algae

clownfish

flowers
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Cooperation in nature

There are many kinds of interactions between species 
within the same ecosystem, for example commensalism, 
in which the benefit is not mutual, or between parasites 
and their host. But we also find in nature a kind of 
cooperation between species where they do each other 
small favours! We call these ‘symbiotic’ relationships.

You already know about the pollination of flowers and 
fruits by bees, or the interactions between corals and 
micro-algae. But have you ever heard of the pistol shrimp 
and the goby – two animals that live as ‘roommates’?

The pistol shrimp is a species of crustacean about 3 to 5 
cm long, with two asymmetrical claws. The larger of these 
claws is about half the size of the shrimp itself, and is used 
for hunting or defense. When it is snapped shut, the force 
produces a small explosion that is actually audible – and 
shoots a super-heated bubble of air at the shrimp’s prey, 

stunning it, breaking its shell, and even killing it. Hence the 
idea of a ‘pistol’.

On the other hand, the shrimp cannot see very well! 
Luckily, though, it can count on the goby fish with its 
bulging eyes to help it. But since the goby doesn't know 
how to dig, the shrimp digs a burrow in the sand for them 
both to share. The goby becomes the shrimp’s lookout; a 
simple wiggle signals the shrimp to rush for cover. 

Some gobies have even been observed bringing algae to 
their roommate to eat.

GLOBE https://www.youtube.com/watch?v=GLSqQSe1Ees
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‘Nature teaches us respect and humility. We must respect nature because it is an integral part of our 
life. When I was a little girl, my father made a weighted wooden board that we could tow behind 
our small boat with ropes. I would put on a mask and hang onto the board to observe the seabed. 
There I discovered a new world: colourful, abundant, diverse and magnificent! A few years ago, I 
wanted to relive this same experience with my children, in the same place where I used to go with 
my father in the past. But there was nothing left at the bottom of the water, not even algae…’

Dona Bertarelli

Part #3 :
the impact of human activities on 
the environment
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The greenhouse effect 

Greenhouse gas layer 

Solar radiation, 30% of which is reflected back 
to space and 20% to the atmosphere

Reflected infrared radiation reflected by soils, 
oceans and fires

Radiation reflected by clouds, atmosphere 
and aerosols
Greenhouse gases linked to human and animal 
activities, transports and industrial agriculture

Radiation reflected back 
to space
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Full throttle!!!

It's getting warmer and warmer!  Compared to last 
century’s average, the earth's temperature has risen 
0.74° C. In summer, the temperature could increase by 1.3 
to 5.3° C by the end of the 21st century1.

WHY IS THE BLUE PLANET WARMING UP?
When the earth receives the sun’s rays, some of this energy 
is reflected back into space by our atmosphere, but a large 
part of this energy passes through the atmosphere and 
most of it is absorbed by our beautiful planet, particularly 
through its soils and the ocean.  

The rest, however, is reflected back from the earth’s surface 
in the form of infrared radiation. But the atmosphere 
surrounding the planet consists of water vapour (clouds) 
and a number of other gases, which don’t allow all the 
infrared radiation to pass back through into space. 

1. Since 1988, the Intergovernmental Panel on Climate Change (IPCC) has assessed the state of knowledge on global climate change, its impacts, and ways to mitigate and adapt to them.

Instead, they trap this energy, causing something called 
the ‘greenhouse effect’, named because this layer of 
gases acts like the glass windows of a greenhouse, 
keeping the warmth inside earth’s atmosphere. This 
warmth is important; without greenhouse gases, Earth 
would be much colder than it is. In fact, the average 
temperature on the planet would be -18° C!  But for the 
past several decades, gases produced by human activities 
– transportation, industry, agriculture, and heating (owing 
to the burning of wood, for example) – have been adding 
to this natural greenhouse layer, increasing its blocking 
effect. 

The increased concentration of these gases in the 
earth's atmosphere is the cause of global warming. 
The ocean is warming up as well, as it can no longer 
absorb this excess heat!

In addition to the natural gases present in greenhouse gases, other excess gases are:
• methane (CH4), mainly due to intensive farming, mining, and oil extraction;
• nitrous oxide (N2O), present in fertilisers;
• sulfur hexafluoride (SF6), which is used as an insulator in medium-voltage 

electrical equipment.
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Main impacts of climate change

Melting ice
The earth has lost 28 trillion tonnes of ice since 
1994, the equivalent of a 100-metre-thick layer of 
ice covering the whole of the UK. This ice melting is 
contributing to the rise in sea level.

In the 5th report of the IPCC*, climatologists estimate 
that by the end of the century, the increase in tempera-
ture will be between 2.1 and 4.8 °C. The consequences 
will be visible all over the planet!

* IPCC: Since 1988, under the aegis of the United Nations, the Intergovernmental Panel on Climate Change has synthesised scientific, technical, and socioeconomic work and 
research on this topic.

Rising sea levels
The rise of sea levels could reach up to one 
metre by the end of the century. For every 
centimetre of increase, about a million people 
are at risk of having to relocate because they 
live on land that is too low in elevation. A 
number of islands could disappear as well.

Fires and droughts
Forest fires will multiply and could lead to the 
disappearance of the world’s last old-growth 
forests. Desert areas will expand, and drought will 
intensify in Africa, the Middle East, Southeast Asia, 
and Oceania.

Cyclones, storms, and floods
These intense weather phenomena will become 
more frequent: storms and floods in Western and 
Northern Europe, cyclones in North and South 
America as well as Southeast Asia.

Water shortages; disrupted agriculture
The decline in water resources will seriously disrupt agricul-
ture, which is already very precarious in some regions such 
as Africa and the Middle East. It will become difficult to 
irrigate fields in southern Europe. The shortage of drinking 
water could lead to an upsurge in certain diseases, such as 
malaria, dengue, yellow fever, and others.

Ecosystems at risk; endangered species
Between melting ice, droughts, storms, and fires, 
many ecosystems are being increasingly 
damaged, threatening the survival of many plant 
and animal species. In the Arctic, for example, 60% 
of the polar bear population could disappear by 
the end of the century.
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The consequences of global 
warming
Global warming has dire consequences for the life of 
our planet. The increase in temperatures is bringing 
about changes in every ecosystem and is weakening 
biodiversity. But we humans don't always realize it!

MELTING ICE AND RISING SEA LEVELS
Melting ice is contributing not only to the gradual 
disappearance of polar bears but also to the changing 
migration patterns of whales and other marine mammals 
that can no longer find food such as krill.

Between 1902 and 2010, the average sea level increased 
by 16 cm. At this rate, in a few decades some islands are 
expected to disappear altogether, and so will parts of 
the world's coastlines. According to a 2019 article in the 
scientific journal Nature, by 2050 some 300 million 
people could be affected by rising sea levels.

Less visible but equally dangerous for many species is the 
acidification of the ocean. The ocean absorbs a quarter 
of the CO2 produced by human activities, but when 
carbon dioxide is dissolved in seawater, it causes 
a chemical change in the seawater, making it more 
acidic (lowering its pH).

This increase in acidity will weaken marine ecosystems, 
since many species and habitats cannot thrive in water 
that is too acidic. This is the case with coral, which is also 
bleaching due to warming water. In more acidic water, 
corals find it difficult to form their limestone skeleton.

It takes several centuries for a coral reef 
to develop!
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Coral reefs are natural barriers to storms and tsunamis, 
thus protecting coastal populations from these dangers. 
And by providing shelter from potential predators, they 
also serve as nurseries and refuges for many animal 
species.

For all these reasons, the disappearance of corals would 
have a serious impact on marine ecosystems and 
biodiversity. The International Union for the Conservation 
of Nature (IUCN) estimates that a third of the world's reef-
building corals are threatened.

20% of reefs are already destroyed

15% are likely to be within 10-20 years

20% more are threatened within 40 years 
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Sometimes invisible, pollution comes in many forms. In general, pollution consists of toxic substances that cause 
damage to the natural world. The main sources of pollution generated by human activities are:

1. GLOBE https://spindriftforschools.com/actualites/15-le-petit-monde-du-plastique

CO2 emissions: we emit this gas when heating 
our homes, operating factories, or running 
engines – in cars, planes, and container 
ships, among others.

Chemical runoff: this pollution is caused 
by intensive agriculture which uses a lot of 
pesticides and fertilizers. After it rains, these 
chemicals drain into rivers and streams, and 
then into the ocean or lakes. 

Plastic pollution: based on complex 
chemical processes, plastic is made from 
oil. We now produce three times as much 
plastic globally as we did 25 years ago.  

Every year, 8 million tonnes of plastic end up in the 
ocean, where much of it floats together on sea currents, 
eventually accumulating in huge patches of floating 
plastic waste. Many sea creatures ingest bags and pieces 
of plastic, blocking their digestive systems. But that is not 
the only danger plastic represents. Once it has broken 
down into microparticles, plastic has an impact on the 
entire food chain1. 

Noise pollution: ships traversing the ocean 
are the main source of underwater noise. 
They produce low-frequency sound waves 
that easily propagate through water over long 
distances. This disturbs marine animals such 
as large mammals, which produce their own 

Pollution of all kinds
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sounds to find their way around, spot potential predators, 
or communicate with each other. On land, the noise of 
cities seriously affects the health of animal species. 

In 2003, the journal Nature explained that some songbirds 
living in city environments were forced to sing louder and 
higher than those in rural areas, in order to be heard above 
the noise of human activities!

Light pollution: lighting our nighttime 
environment generates a form of ‘pollution’ 
that seriously disrupts natural biodiversity. 
This is because 28% of vertebrates and 64.4% 
of invertebrates are partially or exclusively nocturnal. 
These species are not adapted to strong artificial 
illumination, and so they physically move to an unlit 
location, die, or no longer reproduce. After pesticides, 
artificial light is the second leading cause of insect 
extinction.

Numerous international agreements have 
been signed aimed at protecting the 
environment from pollution resulting from 

human activities. Concerning the protection 
of the marine environment, several deal with 

plastic pollution: the London Conventions (1975), 
Barcelona (action plan 2016-2025), Nairobi (1985), 
Nouméa (1986), Basel (13th Conference of the 
Parties, 2017) and OSPAR (1992). In addition to these 
conventions, in the UN resolutions (2015) objective 
No. 14 is to preserve aquatic life.



46



47

Overfishing

Planet Earth is full of natural resources, but most of them 
are not inexhaustible. As is the case with access to water, 
these resources are very unevenly distributed across the 
globe, which causes conflicts between some countries. 
It is important to know that 20% of humanity shares 
80% of the planet's natural resources. In addition, the 
overexploitation of these resources depletes nature’s stock, 
which can no longer regenerate itself quickly enough.

Fishing is the main activity producing food from the 
ocean. Today, one third of the world's population lives, 
and feeds itself, from fishing. But industrial fishing causes 
enormous damage to marine ecosystems, and fish are 
becoming increasingly scarce in some regions. Every 
country bordering on the ocean enjoys what is called an 
‘Exclusive Economic Zone’ (EEZ), a specifically defined 
extension of its territory into the sea, in which it has 
exclusive rights to fish and exploit the seabed. 

In terms of area, France controls the second largest EEZ 
in the world. As fishing has become more industrialised, 
trawlers get bigger and bigger and the nets they use also get 
bigger and bigger, damaging the seabed. This overfishing 
threatens fish reproduction, which prevents the 
rebuilding of stocks globally. In addition, since this 
type of fishing is not selective, trawlers accidentally catch 
dolphins and beluga whales in their nets. Even though 
they are cut free from the nets, many die and others are 
injured, and end up being washed up on the beach.

Since 2006, the United Nations Convention on the Law 
of the Sea has defined the maritime territorial limits of 
each country in order to regulate the exploitation of 
the resources within these special zones. But monitoring 
the fishing fleets requires boats and is expensive, so illegal 
fishing continues.

In the winter of 2020, the PELAGIS Observatory counted 
over a thousand dolphins washed up on Atlantic 
beaches. The European Commission has called on 
France to take action against this carnage.
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Deforestation in figures Intensive farming
Pasture, soybean, cocoa, 

almond, palm oil...

THE CAUSES
Lumbering

Paper production, 
firewood, construction

Shifting cultivation
Traditional culture by 
burning or mulching

Fires 
Natural or induced

27% 26%

24%23%31% of the Earth's surface is 
occupied by forests, which are home 

to 80% of biodiversity.

15,000,000  hectares of forest are lost every 

year, the equivalent of 10 football pitches every minute. 
At this rate, tropical forests will be completely gone in 50 to 70 
years.

20 à 25% of global greenhouse gas emissions result 

from deforestation, while tropical forests store 202 tons of 
carbon per hectare.

50,000 species of trees are found in the heart 
of the tropical forests, which account for 45% of the world's 

forests. Two thirds of the world's biodiversity can 
be found there.
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Deforestation

Deforestation is not a recent phenomenon. Already in 
the Neolithic period, human beings burned vegetation to 
expand their farming activities, and they cut wood to use as 
a fuel or building material.

It was around the middle of the 20th century and with 
greater industrialisation that the deforestation of tropical 
forests increased. According to the Food and Agriculture 
Organisation of the United Nations (FAO), more than 15 
million hectares of forests are lost each year, leading to the 
extinction of many animal and plant species.

This is the equivalent of a football pitch going up in 
smoke every six seconds, states the Global Forest 
Watch's annual report (2020).

Forests are important because trees produce much of the 
oxygen we breathe, store CO2, and provide a habitat for 

more than half of the world's biodiversity. According to 
the UN environmental programme: ‘In the last century, the 
world lost more than 80% of its original forests.’

The world champion of deforestation appears to be Brazil. 
In Europe, 20% of our forests are diseased and fragile, and 
major reforestation campaigns have been launched. Faced 
with the growing awareness of environmental issues, the 
Irish government, for example, announced that it wants 
to plant 440 million trees over the next twenty years to 
help stem global warming. In Iceland, another ambitious 
reforestation plan is underway. The government there 
hopes to reduce its net greenhouse gas emissions by 40% 
by 2030. But despite these recent efforts, the rate of growth 
of planted forests is unlikely to compensate for the losses 
due to deforestation.
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‘Animals and plants have always been an inexhaustible source of inspiration for humanity. By 
observing nature, mankind has developed impressive inventions and non-polluting technologies, 
renewable energy sources, medical remedies…. We need to give nature our attention and protect 
it; in return, nature will provide us with many sustainable solutions for the future.’

Dona Bertarelli & Yann Guichard

Part #4
Nature is our 
(best) friend
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Helping nature regenerate is a 
way to protect yourself!
‘Nature abhors a vacuum’, said Aristotle. It’s astonishing 
how nature is able to regenerate, beginning a new life 
cycle after suffering a serious trauma such as a fire.

If in recent decades human activities have considerably 
damaged ecosystems, we must not wait for an 
environmental disaster to act. Solutions exist to promote 
the regeneration of habitats and species, provided we 
give nature some room.

In December 2020, the largest international environmental 
protection organisations and the United Nations agreed 
that it was necessary to protect at least 30% of our 
planet by 2030 if we are to continue to enjoy the 
benefits nature provides us, such as filtering water to 
drink or storing carbon.

Little by little, humans have pushed wild species away, 
leaving them less and less room on the planet.

Today, 96% of all mammals on the planet are either 
humans or farm animals, whilst wild mammals make 
up only the remaining 4%. 

It's time to share our planet fairly!

According to the report of the Convention 
on Biological Diversity (CBD) published in 
2020, 75% of the terrestrial environment 

has been "seriously altered" by human 
activities, and 66% of the marine environment has 
been similarly affected as well.
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Faced with this sad state of affairs, associations, non-governmental organisations (NGOs) and philanthropists are putting 
pressure on governments, trying to implement sustainable solutions to regenerate nature:

1. GLOBE https://spindriftforschools.com/ressources-pedagogiques/dossiers-kits/dossiers-kits-pedagogiques/54-les-aires-marines-protegees
2. GLOBE https://spindriftforschools.com/espace-juniors/dic-ocean/51-m-comme-mangrove

 L Marine protected areas1 
 L ‘Moratoriums’ to protect endangered species. Two 

hundred years ago, the number of humpback whales was 
27,000. By the mid-1950s, there were only 450 individuals 
left. Thanks to a moratorium requested by the WWF, their 
massacre was banned. Today, we have restored 93% of 
the population. 

 L Protection of wetlands such as mangrove swamps 
and seagrass beds, which store CO2 in their soils2.

 L The inclusion of local populations to fight against 
global warming. In some parts of the world, indigenous 
populations have been displaced to claim their land. 
According to a report by the World Bank (2021), while 
Indigenous Peoples own, occupy, or use a quarter of the 
world’s surface area, they safeguard 80 percent of the 
world’s remaining biodiversity. We have a lot to learn from 
these populations and their ancestral know-how.
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Change our habits!

Each of us can help limit global warming to 2° C by the 
end of the century and preserve nature. By adopting 
a few eco-friendly practices, our carbon dioxide (CO2) 
emissions would decrease by around 25%. Many habits 
are rooted in our daily lives – we never question their 
impact on the environment. 

But as you'll see, it's not complicated to make meaningful 
changes! A simple method is to apply the ‘4 R's method’: 
Refuse, Reduce, Repair/Reuse, Recycle. To these 
few actions, we can add another ‘R’: Rot, i.e. compost. 
Look how easy it is!

 Refuse single-use plastics
In nature, nothing is lost; everything is 
transformed. But human activities produce 
a lot of waste, and much of it is unnecessary!

1. GLOBE https://spindriftforschools.com/ressources-pedagogiques/dossiers-kits/dossiers-kits-pedagogiques/113-l-exploration-des-fonds-oceaniques

A large part of this waste is plastic. However, the resins 
contained in plastic come from polluting products whose 
raw materials are oil, natural gas, and coal. In the ocean, 
where there are huge patches of plastic waste amassed 
by sea currents, the danger to animals isn’t limited to 
ingesting bags and other pieces of plastic that clog their 
stomachs.

Plastic eventually breaks down into microparticles 
(<5 mm) that have an impact on the entire food chain. For 
example, plastic microparticles accumulate in the bodies 
of fish – and end up in our own stomach when we eat 
those fish!

Plastic bags represent 60 to 80% of the waste at sea. 
They have even been found more than 10 km deep in the 
Mariana Trench, the deepest place in the ocean1.
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 Reduce consumption
The best waste is waste that isn’t produced 
in the first place.  It’s simple maths: if we 
consume less, we produce less waste! One 
way to achieve this is to buy some items 
second-hand rather than new.

 Repair and reuse
We can give away clothes that we’ve 
outgrown, so someone else can use them. 
Or if we puncture our bicycle tyre, we can 
patch it up instead of immediately changing 
the inner tube!

 Composter
We can install a composter – in the playground, in our 
garden, or even on our balcony. This is where we put 
all the green waste (like vegetable peelings or coffee 
grounds) and later reclaim some very nutritious soil, at no 
cost, that we can use to plant flowers or vegetables!

In the last few years, scientists have also 
observed a change in habitats and the 

creation of new ecosystems called the 
plastisphere. Pieces of plastic function like little 
life rafts for bacteria and viruses, allowing them 
to develop at sea and be transported from one 
continent to another1. 

1. GLOBE https://spindriftforschools.com/actualites/15-le-petit-monde-du-plastique

Most plastic items can be replaced with ones made from 
new materials like bioplastic, which is made from corn 
starch or sugar cane.
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Waste degradation time

1 to 5 m o nths

Milk carton

5 y e ars

Chewing gum

100 to 50 0 years

Can of soda

45 0 y e ars

Plastic bag

1,0 0 0 y e ars

Calling card

4,000 to 5,0 0 0 years

Glass

100 to 1,0 0 0 years

Plastic bottle 

2 to 4 w e eks

Toilet paper

Tin can 

10 to 10 0 y ears

The duration of degradation of a waste depends 
on its composition. It varies from a few days to 
several thousand years. So, throwing waste into 
nature is not without consequences.
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Reducing our carbon footprint

The ‘carbon footprint’ is an indicator of how much greenhouse gas (GHG) is required for a particular activity or to produce 
a particular product. By taking into account the total greenhouse gas produced, this indicator makes it possible to measure 
the pressures put on the climate, regardless of the geographical origin of the products consumed. If we want to limit the 
temperature rise to 1.5 or 2° C, the carbon footprint of each person1 needs to be reduced by at least 80% by 2050. 

IF YOU WANT TO TAKE ACTION, YOU CAN:

1. In 2018, the carbon footprint of the average French person was 11.2 tonnes of CO2 or its equivalent.

Choose local products: by eating products 
grown far away that are transported by plane 
or container ship, your carbon footprint is 
much greater than by eating local products.

Grow your own vegetable garden: there is 
no shorter supply chain than this! You also 
get plenty of exercise and will feel good about 
yourself.

Choose fish that doesn’t encourage 
overfishing: you can buy fish that are not 
endangered, such as saithe, herring or 
mackerel.

Eat seasonal produce: strawberries bought 
in the winter come from far away and require 
25 times more oil for transportation than those 
you would buy locally during spring. 

Raise chickens: you’ll have fresh eggs every 
day, and you can feed the chickens with 
organic waste.

Reduce your meat consumption a little: 
by replacing one kilo of meat with one kilo of 
cereals, you cut greenhouse gas emissions by 
80 to 90%.
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Examples of renewable energies 

Hydraulic and tidal power: from the Middle 
Ages until the end of the 19th century, tide mills 
were used to grind grain. Since 1968, the Rance 
tidal power plant near St-Malo in France has been 
producing electricity using the same principle. Here 
an immense dam, 750 metres long, opens its sluices 
to let in the seawater at rising tide, building up a 
large reserve of water. Then at ebb tide, this water 
is released and, by passing through giant turbines, 
produces electricity – 500 gigawatt-hours per year.

Wind-generated energies: this is the energy that 
sailboats exploit to move forward! More and more, 
wind turbines are being installed, but their output 
is low and not constant. In addition, people some-
times don’t like seeing wind turbines altering the 
countryside and generating noise. This is why more 
and more turbines are installed offshore, but here 
they can harm marine animals.

Solar energy: the sun is an endless energy source. 
Thanks to its 36 square metres of photovoltaic 
panels, for example, the maxi-trimaran flying the 
Sails of Change colours can produce clean energy 
that powers all the electrical essentials on board.

Nature offers us many sources of clean and sustainable energy. 
By using all of these energies, we will be able to achieve this eco-
logical transition!

Thermal energy: the ocean stores a huge amount 
of heat that can be used to generate electricity. 
Through Ocean Thermal Energy Conversion (OTEC), 
the temperature difference between the ocean’s 
surface waters and deep waters can be harnessed. 
Most of the research in this area is being carried out 
today in the United States and Japan.

Energy from biomass: we don’t just find algae in the 
ocean! Scientific teams from the National Museum 
of Natural History in Paris are cultivating microalgae 
using wastewater, CO2, and organic waste from 
buildings to produce biomass and generate a natural 
heating or cooling system, making cities more 
sustainable. 

Bio-fuels: this energy source has a disadvantage. 
It requires a lot of cultivated land for growing the 
necessary rapeseed or sugar cane. That means it 
competes with food production and contributes to 
soil depletion.
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Clean, sustainable energies

To run our household appliances, heat and light our 
homes, we need energy. Yet globally, one in seven 
people still has no access to electricity; most of these 
people live in rural areas of the developing world.

As the world’s population continues to grow, demand for 
energy will grow as well. Knowing that energy is the main 
contributor to climate change and represents about 60% 
of global greenhouse gas emissions, it’s clear we will be 
better off investing in clean and sustainable energies!

Harnessing the sun, wind and sea as sources should 
help increase energy productivity and ensure access to 
energy for everyone, allowing us to achieve SDG 7 by 
2030. Understanding nature leads to the desire to develop 
energies that are less polluting and renewable – and 
which have the advantage of being endless.

The idea of   using the temperature 
differences of the sea to produce 
electricity appears as early as 1869 in 

Jules Verne's book ‘Twenty Thousand 
Leagues Under the Sea’, in which the author 
describes using the ocean’s surface waters and 
deep waters to generate electricity.
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Inspiration from animals

Bioplastics: in northern Asia but also in 
Europe, there is an amazing species of bee 
which, in addition to honey, produces a 
kind of transparent film to protect its eggs. 
Scientists may well be inspired by this to 
find the process to reproduce clean ‘plastic.’

The pacemaker: this medical device was 
inspired by studying the whale’s heart, 
which weighs nearly 600 kilogrammes. 
Scientists observed that the contraction 
of the myocardium was stimulated by tiny 
fibres emitting electrical impulses.

Velcro®: the inventor of this innovative 
fastener was inspired by the burrs he found 
attached to his dog’s fur after a walk through 
the woods.

Medical glues: Snails and sandcastle worms 
leave behind a trail of sticky slime. Surprised 
and inspired to discover that this slime 
adheres to the ground even underwater, 
research teams invented similar substances 
now used as glues in surgery! 

Bioluminescence: in nature, some animals 
such as jellyfish and fireflies have the ability to 
emit light. Companies are already working to   
reproduce this process, in order to illuminate 
cities at night whilst consuming less electricity!

Termite mounds: inspired by these unique 
constructions, architects are designing 
free-standing buildings that can remain cool 
without air conditioning – even when it is 
over 40° C outside.
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Let nature inspire you to take 
action!
BIOMIMICRY: A FUTURISTIC SOLUTION 
By closely observing nature, you can see how well-
designed everything is, and how well-organised. Many 
studies are based on an innovative, sustainable approach 
consisting of ‘taking solutions already developed by 
nature, transferring them to humans, and adapting them 
as needed.’

We know that during the Renaissance, for example, 
Leonardo da Vinci was inspired by birds to create the 
mechanical wings he called an ‘ornithopter’! Tomorrow, if 
you observe carefully, you, too, may discover an amazing 
innovation inspired by nature!

It’s in these sustainable strategies that we will find the 
solutions to climate challenges and live better lives on our 
beautiful planet.

LOW-TECH: ANCESTRAL KNOW-HOW IS 
VALUABLE FOR THE FUTURE
Increasingly, we are aware that 
our ancestors were brimming with 

common sense, living more in symbiosis 
with natural systems than we do.

In particular, many indigenous tribes have 
succeeded in increasing biodiversity, producing 
food, mitigating flooding, and resisting dangerous 
tidal conditions on the shore.

These populations knew how to clean their 
water and sequester carbon. And they had 
learnt all this by observing nature! 
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Protecting species is possible!

FOCUS ON THE OCTOPUS FOUNDATION1 
The Swiss Octopus Foundation is a real inspiration! Its 
goal is to improve our knowledge of the marine world 
by supporting scientific exploration, and to make this 
knowledge accessible to as many people as possible. One 
of their programmes is studying a population of monk 
seals in the Mediterranean.

The Foundation is participating in the development of 
a pilot project to better understand this species. The 
objective of the programme is to find accessible means 
(instruments for observation, networks of information 
providers, public awareness) in order to collect 
information throughout the Mediterranean basin and 
share it with researchers and NGOs so they can assess the 
status of the monk seal populations with greater precision. 
This emblematic species is little known and yet essential 
to the balance of the marine ecosystem.

1. GLOBE http://octopusfoundation.org/

15 years ago, Julien Pfyffer 

decided to quit his job 

as a reporter to launch 

the Octopus Foundation. 

Under its auspices, 

he assembled a team 

of marine professionals 

to become available to 

underwater 

biologists and 

archaeologists 

to help them in 

their research. 

The Octopus 

team was born!
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THE MEDITERRANEAN MONK SEAL
Since 1986, the Mediterranean monk seal has been 
classified as ‘endangered’ on the ‘Red List of Threatened 
Species’ established by the International Union for the 
Conservation of Nature (IUCN). During the Roman Empire, 
the animal was hunted for its blubber and skin. Even in the 
20th century, some fishermen still intentionally kill these 
seals because they damage fishing nets.

For the past 40 years, mass tourism has gradually 
encroached upon the beaches and shores where the seals 
bask in the sun, and the females give birth. The team came 
up with a new system of cameras capable of discreetly 
observing the seals in their grottos. In 2020, thanks to these 
cameras, scientists in the programme even watched the 
birth of a baby monk seal. Learning more about how they 
live, their habits, and the threats that weigh on them will 
allow us to better protect these seals.

The data the scientists filmed and recorded allow them 
to follow the status and development of this endangered 
species in real time, without actually disturbing the seals. 
By going to the foundation website1, you can watch videos 
that allow you to share in these wonderful natural events.

1. https://vimeo.com/498360721
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FOCUS ON CORAIL ARTEFACT1,  AN ARTS & SCIENCES 
PROJECT 
Guided by his personal values concerning the environment 
and society, the artist Jérémy Gobé is realising the Corail 
Artefact project: a global endeavour combining art, 
science, industry, and education to help combat the 
disappearance of corals.

To do this, it created an endowment fund and two 
companies, one to develop research (artistic, scientific, 
and industrial), and another to organise awareness-raising 
actions among schoolchildren and the general public.

Jérémy Gobé finds inspiration from nature to respond to 
contemporary issues. Discover his work by watching this 
video: GLOBE https://youtu.be/VhjPl0SsBeE

 
We found Jérémy's work so inspiring that 
we decided to support his exhibition at 
Gare Saint-Lazare in Paris in October 
2021.

1. GLOBE https://www.corailartefact.com/

© Corail Artefact/Jérémy Gobé
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‘Point d’esprit’ is a traditional bobbin-made 
lace pattern created over 400 years ago. 
Once woven, it bears a strong resemblance 
to the skeletons of corals.

CONTRIBUTING TO SAVING THE CORAL? 
It was when Jérémy Gobé came across a box of dead 
corals in a second-hand shop that the engaged young 
artist was struck by the resemblance between the 
patterns in the coral and the famous ‘point d’esprit’ lace 
made in the French town of Le Puy-en-Velay.

Several hundred hours of work later, the artist, together 
with teams from the National Conservatory Workshop of 
Lace in Le Puy-en-Velay, developed a lace very similar in 
design to the structure of coral.

Between 2018 and 2019, Gobé and his partners conducted 
initial research that indicated that cotton lace, made from 
biodegradable plant fibres, can be used to fix the coral 
and ‘recruit’ its larvae. The technique needs continued 
improvement, particularly in terms of performance, if it is 
to replace materials that currently serve as coral supports, 
which are often pollutants including plastics or concrete – 
materials that do not degrade on the seabed.

This lace will become the material used in works that will 
be presented at future national and international events 
to raise public awareness of environmental issues, but 

it will also serve as a matrix for regeneration support 
prototypes in future scientific tests.

The Corail Artefact teams aim to create a new 
generation of lace which will dissolve in water once 
the reef has regenerated, leaving behind a healthy, 
natural and preserved marine environment..
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Glossary

Antarctic Circumpolar Current: the marine current flowing 
from west to east in the Southern Ocean around Antarctica.

Biodiversity: the diversity of living species (plants, 
microorganisms and animals) present in an environment.

Biomass: the mass of living (organic) matter subsisting in 
equilibrium within a given area of the terrestrial globe.

Biotope: a biological environment that provides 
homogeneous living conditions.

Carbon footprint: a measurement of the greenhouse gas 
emissions caused by human activities.

Carnivore: an animal that gets its nourishment by eating 
food of animal origin (i.e. meat).

Ecosystem: a set of living things that live in a specific 
environment and interact with each other within this 

environment, and with the environment itself.

Exoskeleton: an external skeleton that supports and 
protects an animal.

Food chain: the set of living things that feed upon each 
other, one species after the other in a chain.

Greenhouse gases: various naturally occurring gases 
present in the earth's atmosphere that trap the sun's rays, 
thus contributing to global warming.

Gulf Stream: the warm ocean current flowing from west to 
east in the North Atlantic.

Herbivore: an animal that gets its nourishment by eating 
foods of plant origin (e.g. plants, grass).

Humus: soil rich in nutrients from the decomposition of 
organic matter.
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Moratorium: a legal agreement to suspend an activity.

Neolithic: relating to the age of polished stone implements, 
the most recent period of prehistory (ca. 8,000 BC).

Ocean acidification: the gradual decrease in the pH of the 
ocean, the unit of measurement for the acidity of a liquid. 
The lower the pH, the greater the acidity. Acidification is 
contributing to the weakening of the marine ecosystem.

Philanthropist: a person who donates part of their private 
property in the interest of furthering a cause, or in order to 
improve the lives of their fellow human beings.

Photosynthesis: the process by which green plants 
synthesise organic matter using light energy, absorbing 
carbon dioxide from the air and releasing oxygen.

Phylogenetic classification: a system for classifying living 
beings which is based on the degrees of kinship between 
species.

Phytoplankton: the single-celled organisms found in 
surface waters in the ocean. It is composed of cyanobacteria, 
which can use photosynthesis, and microalgae.

Plastisphere: a new marine ecosystem developing around 
plastic waste.

Predator: an animal that gets its nourishment by catching 
and eating other animals, its prey.

Species: a set of individuals capable of reproducing among 
themselves and of giving birth to offspring which are fertile 
themselves.

Symbiosis: a sustainable, mutually beneficial biological 
association between two living organisms.

Thermohaline circulation: oceanic circulation caused by 
differences in seawater density.

Zooplankton: plankton made up of animals.
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Resources for learning more

The Ocean and Climate Platform promotes reflection and exchanges 
between the scientific community, civil society, and political decision 
makers in order to take the ocean into greater consideration in the 
fight against climate change. 
GLOBE https://ocean-climate.org/

The EDUSCOL platform for Education for Sustainable Development  
GLOBE https://eduscol.education.fr/1117/education-au-developpement-durable

COP 21 in schools: the sites of the CANOPE network 
GLOBE https://www.reseau-canope.fr/la-cop21-dans-lecole.html

Météo France provides approved educational content adapted to 
teaching programmes. 
GLOBE http://education.meteofrance.fr/

The Intergovernmental Panel on Climate Change (IPCC) is responsible for 
assessing climate change. 
GLOBE https://www.ipcc.ch/

‘Understanding the IPCC’ from the French Ministry of Ecology (2018)  
GLOBE https://www.ecologie.gouv.fr/sites/default/files/ONERC_Livret_
Mieux_comprendre_le_GIEC_2018.pdf

Global Forest Watch makes forest monitoring data and tools available. 
GLOBE https://www.globalforestwatch.org/

The Food and Agriculture Organisation (FAO) is the specialised 
agency within the United Nations leading international efforts to 
end hunger. 
GLOBE http://www.fao.org/home/en/

International Union for the Conservation of Nature (IUCN) 
GLOBE https://www.iucn.org/

The French Biodiversity Office (OFB) is the public institution 
dedicated to the protection and restoration of biodiversity in 
metropolitan France and its overseas territories. 
GLOBE https://ofb.gouv.fr/en

France’s Agency for Ecological Transition (ADEME) participates 
in the implementation of public policies in the fields of the 
environment, energy, and sustainable development. 
GLOBE https://www.ademe.fr/en

United Nations Environment Programme (UNEP)  
GLOBE https://www.unep.org/fr

Octopus Foundation (see page 52)  
GLOBE http://octopusfoundation.org/

Corail Artefact (see page 54) 
GLOBE https://www.corailartefact.com/
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Who are we? / Credits
Who are we?

Wishing to pass on their experience to younger generations, 
Dona Bertarelli, Swiss philanthropist and advocate of ocean 
protection, education and various social causes for more than 
thirty years, and her husband Yann Guichard, the renowned 
French skipper, launched their educational programme 
‘Spindrift for Schools’ on the occasion of their participation in 
the Jules Verne Trophy in 2015.

Through their experiences at sea, they wanted to share the 
riches of the natural world and the importance of nature 
conservation.

Today, Spindrift for Schools takes the form of an endowment 
fund that develops educational content meeting the 
requirements of French and Swiss schoolteachers, and 
supporting educational activities in schools centred on 
sustainable development, relying on the expertise of its 
partners.

More information on Spindrift for Schools:  
GLOBE https://spindriftforschools.com/

More information on Dona Bertarelli :  
GLOBE https://donabertarelli.com/

THANK TO OUR PARTNERS
La Direction des Services Départementaux de l’Éducation Nationale 
du Morbihan (DSDEN56) 
GLOBE www.ac-rennes.fr/pid36205/accueil-dsden56.html

Réseau Canopé 
GLOBE www.reseau-canope.fr/academie-de-rennes/atelier-canope-56-lorient.html

L’Unesco dans le cadre de la décennie des océans 
GLOBE www.oceandecade.org/

Sails of Change 
GLOBE https://sailsofchange.org/

Spindrift racing  
GLOBE https://www.spindrift-racing.com/
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