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For over twenty years the Tara Ocean Foundation has been exploring the world’s seas to

Aboard the Tara, scientists use satellite
data to pinpoint the areas where they
want to collect specimens.

When the time comes, the crew
positions the schooner in the right place
and the scientist start
“sampling”.

For example, in the case of collecting
plankton specimens, seawater is

JULIE POULAIN
is a research engineer and
she interprets the results.

Q Each sample received from the Tara
gives me the impression that I'm pushing back the
boundaries of the invisible world in just 5 ml of
seawater. Genetics are essential for identifying and
classifying the infinitely small. Making sense of the
genetic sequences — the pieces of the puzzle - is what
we do in my profession. In practical terms, a sample

better understand them and protect them. During its expeditions, the Foundation works with
international scientists who specialize in very different disciplines, such as oceanography, )
biology, chemistry and computer science. They are all connected so that they can work hand @

brought on board and filtered to
concentrate the plankton it contains.
The sample is then placed in a small

can be sequenced several times in relation to various
scientific questions, and it can be used by other

in hand, at sea or on land, to understand the world we live in.
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Using very precise criteria, researchers
choose the places they wish to study.
If they want to take water samples, they
need to secure the permission of the
authorities of the countries concerned.
They organize every detail of the
expedition schedule and fit the ship out
with scientific equipment. And once
the preliminary work is done, they are
ready to collect small amounts of water,
air, soil and even worms and seaweed
to study. They call these “samples” or
“specimens”.
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Scientists put together pieces of a
puzzle in order to understand crucial
questions. How do the oceans affect

the climate? What role does biodiversity
play in the living world? What are the
greatest causes of pollution? Little by
little as we attempt to answer these
questions, we find solutions that we can
implement to protect the health of the
oceans and the planet, our home!

5 ml tube labelled with a unique
barcode. These barcodes, which are the
same as the ones you see on products
in shops, ensure the traceability of the
sample! The tube is then steeped in
liquid nitrogen which instantly freezes
the contents and ensures that it remains
ﬁ in perfect condition until it can be
\ studied. Minus 196 °C is very,
very cold!

ri |
j When the ship is next in port, the

sample is transferred to a cool box for
transportation to the laboratory. The
cool box is filled with dry ice, a solid
form of carbon dioxide which keeps the
samples at -78.5 °C.

DAMIEN EVEILLARD
is an oceanographer

and biologist at the LINA
IT laboratory at Nantes
University. He assembles
all the digital data obtained
by Julie for each sample
collected by the Tara.

; E Our job is to get all these millions of

pieces of data to tell us about the living world, from
the smallest organisms to the largest. DNA allows us
to understand the chemical reactions that occur at the
microscopic level of the molecule. We use information
technology and powerful computational tools to
analyse the interactions between species. This enables
us to better comprehend the Earth's vast climate
system. ”

laboratories. We all need each other, too. ”

On arrival in a partner laboratory,
the sample is placed in an immense
database along with all its relevant
information. This means that we will
always know where it came from, what
it contains, and where it's stored —
in which freezer, in which drawer and
in which box! We can retrieve it at
any moment, even in ten or fifty years’
time. And then we undertake a series
of analyses to decode the secrets of
its DNA. In short, we study the sample
meticulously to identify the units we
need to piece together its genetic
identity* which we call DNA**. The
“sequences” of the sample are then
analysed by algorithms (in other words,
mathematical computer programs)
to complete the puzzle of its DNA
using all the information that has been
discovered.

* Genetics is the scientific study of how certain characteristics, such as eye colour, are
transmitted from parent to child. This can be studied in every single animal and plant
species!

** DNA is a succession of instructions. These instructions are written a bit like our
alphabet, but with only four letters. It is these “sequences” or chains of letters that
scientists try to read.

Photo credits: CEA Gilles Martin, Maéva Bardy © Tara Ocean Foundation, EMBL / EBI.

Illustrations: Anais Chevret.



Ticktock,
life on earth!
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In the
Indian Ocean lives a very
Playful crab whose best friend i
the sea anemone! Lybia Tessellata is
a pretfy red and white crab which is also
called the "boxer crab”. When it goes for a
walk if carvies an anemone in each of ifs claws.
1. it comes up against a predator if will shake fhe
anemones as a warning. I that doesn’t work, it
il start boxing and Throw the anemones af The
potential predator’s head. The anemones 5Ting like
: etfics... b0 if's better fo keep your distance!
ol Az for the anemones, They get o eaf The
¥ crab’s leffovers. It a win-win sifuation
for the feam!
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LIFE STAF

In the history of our planet, we humans appeared very recently. If the Earth were twenty-four
hours old, then humans would have appeared a couple of seconds before the end of the day.

And yet, we have had and continue to have an enormous impact on the world.

Our Earth has lived through many periods which we call “geologic eras”. Since the Industrial
Revolution we have been living in the “Anthropocene”, a period in which human activities have
been dominant. But there is still time to make a difference and set things right. We must take care
of our planet because our survival depends on it.
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THE HISTORY
OF THE EARTH
IN 24 HOURS
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. billion years ago

..0. \‘ 00 . 00) One Earth, one Ocean

e The Earth was formed about 4.6 billion years ago, and this is the start of our “geological day”.
° The formation of the Moon cools the surface of our planet. The Earth changes from being an ocean
° of hot magma to a planet covered in water. The oceans were born approximately 4.5 billion years ago!

.: } ff 04,10) Life appears!

The first lifeforms appear... in the sea! These early creatures are simple cells or bacteria living in the

O oceans.
o A
. & 05: UU) Oxygen
] -
® Certain types of bacteria called cyanobacteria begin to produce and release oxygen.
® These bacteria use the sun’s energy to produce oxygen. This oxygen forms the ozone layer which continues to
e protect us from the sun’s ultraviolet rays today.
[ )
[ )
. @ 13: 00) Complex cells
O -
e Overtime cells begin to evolve. They now have compartments and a nucleus!
. \
° ¥ a
. W 15 . 00) Cells aggregate
: Life becomes a little more complex... The first organisms made up of several cells appear. Among these
pioneers are algae or seaweed! Today, many of the organisms you are familiar with are multicellular, such as
®  mushrooms, plants, animals... and even you!
[ )
[ ) A
°  —yump 19 . 20) Out of the ocean and onto land
[ ] -
[

Life as we know it develops first in the oceans. Molluscs, shellfish and the first vertebrates appear. And then life

® evolves on the land, first plants and later animals. Not long after that the Earth experiences a mass extinction
® event where 70% of land animals and more than 90% of marine species disappear.

1* 19 . 55) Reign of the dinosaurs

It’'s the start of the reign of the dinosaurs, which have taken the place of the organisms that died out during
the mass extinction.

®  Dinosaurs enjoy a long life on Earth until an enormous meteorite falls into the Gulf of Mexico, causing
e the extinction of 75% of the species living at that time.
[}

. .E0. Humans appear
. \% 23 . sg . 58) On the scale of our history of the Earth in twenty-fours,
i we humans appear in the final two seconds!

[ ]
e Evolution leads to the appearance of the hominid family (great apes) at 23:59:54. Human evolution
e Passes through several stages and at 23:59:58 the first Homo sapiens appear.

| @million years ago

Photo credits: Shutterstock.
Illustrations: Anais Chevret.
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In 2021 the largest meadow in the world was ¥ < : \“‘
S : discovered at the bottom of the Indian Ocean. § T :
ook at our planet from anot " lts surface area is the size of Switzerland, P =
8- about 42,000 km2 This meadow, known as the g = :

Saya de Malha Bank, is a vast seagrass bed. o

- i£=h It is home to an incredible biodiversity and 'ﬁi o 5 i The atlantlc

g lik f th Id’s plants, it pl oL - ~ =
e 5 essential role in reducing he ffects of MBS de puffin, a deep-sea
than the level : The world’s sy #‘i i climate change. s bird that breeds on the
of the Ocean! : highest mountain T #e & #-ﬁf; coast

is." an underwater ™ The Atlantic or common puffin is a small
seabird of the auk family.

volcano! pree A It is especially well-known for its colourful
In Hawaii there is a volcano called Mauna i ' " : d ¥t beak. It is equally comfortable flying in the air
Kea which is about 10,000 m high! It is much | ; . as it is fishing underwater! It normally lives

taller than Mount Everest, which measures far from land but it has to return to the
| 8,849 m. Although its peak is only 4,000 m coast to breed, lay its eggs and bring
above sea level, the volcano is in up its young!
fact 5,800 m higher if we take into
consideration its vast underwater
base in the Pacific Ocean!

e

You can find traces of marine
fossils all over the world, and
even in the mountains. Yes, in
the mountains! For example
. about 150,000 years ago the

= famous Alps were under
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The Ocean,
a silent but noisy
world!

Despite what most people think, sound
does travel underwater! Many species of fish
and whale use sound to communicate and
find their way around. Unfortunately, noises
produced by ships create a real din below
the waves. For example, dolphins are very
sensitive to noise pollution because it
disrupts how they mate, educate
their young and find food.

Below the
waves,

life lights up the
deep!

In the depths of the oceans where the sun’s rays
can never reach, life continues in the darkness.
But living creatures are full of surprises! Certain
species are able to illuminate the deep thanks
to a chemical reaction which produces light.
For example, the anglerfish can shine in
depths of 4,000 below sea level. It

uses its magnificent lantern to
attract its prey!

- Tara Ocean Foundation

Plankton
seasons

Seasons don't just affect life on land!
Below the sea’s surface, sunshine,
temperature and wind all have a
significant impact on phytoplankton.
In the spring these bacteria and
microalgae use the sun to develop
and reproduce, like land plants
produce buds. A veritable
explosion of life.

FIND ME
ON PAGE 8

Photo credits: Shutterstock, C. Sardet / Plankton Chronicles

lllustrations: Anais Chevret.
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Bloom hunting aboard the Tara

" HAVE YOU EVER SEEN A FIELD IV THE SPRINGT FULL. OF BEES AND FLOWERS IN THE
SUNSHINE, IT'S A PLACE WHERE LIFE LITERALLY EXPLGDES INTG BEING.,

HELLG 'M FLORA, A SCIENTIST WORKING
ON THE TARA, AND IT'S MY JOB TG
STUDY MICROGRGANISMS!

AND ['M ANTGINE,
A SOUND ARTISTE

WELL, MUCH THE SAME THING GCCURS IN THE GCEANS. CERTAIN MICROORGANISMS USE
THE SUN'S ENERGY TO FEED THEMSELVES AND MULTIPLY VERY QUICKLY. YOU CAN'T SEE
THEM WITH THE NAKED EYE, BUT THERE ARE SO MANY OF THEM

IT'S A LONG, LONG STORY.., THE FIRST MICROORGANISMS
BUT WHY GO TO $0 ABLE TO PRODUCE OXYGEN WERE BACTERIA THAT AFPPEARED
MUCH TROUBLE T0
STUDY THESE
MICRGORGANISMS?

IN THE OCEANS 2.4 BILLION YEARS AGC, WELL BEFORE THE

USING SATELLITES AND SCIENTIFIC ANALYSES, WE
CAN FOLLOW THE BELOOMS AND MGVE IN CLOSE WITH
THE TARA TC SAMPLE THE WATER, WHICH WE CAN
STUDY TG LEARN MORE ABOUT THEM.

THESE GXYGEN-PRODUCING BACTERIA BELONG TC THE IT'S CRAZY TO THINK THAT ALL THIS LIFE

PHYTOPLANKTON FAMILY. THEY ARE ESSENTIAL TO THE IS AROUND US AND YET, WE NEVER SEE IT

HEALTH OF THE OCEAN, TO THE HEALTH OF THE EARTH OR HEAR [T

AND, CONSEQUENTLY, TG GUR GWN HEALTH TGO. " -
EVERYTHING IS CONNECTED!

OXYGEN IS A GAS WHICH MANY LIVING THINGS
= INCLUDING YCU = RELY ON TG SURVIVE.
WITHOUT OXYGEN, THERE WOULD BE NO LIFE.

£

4 DECEMBER 2022, IN THE FORT OF BUENOS AIRES, I ] OUR SPECIAL AGENTS ARE READY TC FOLLOW THE BLOOM TRAIL-
THE SCHOONER TARA IS PREFARING TG PUT TO SEA.
N ==

THE OCEAN S ENORMOUS! IT'S A REAL RACE
AGAINST THE CLOCK TG FING THE RIGHT
LOCATION AND TAKE SAMPLES BEFORE THE

GET READY FGR THE EXPEDITION,
 WE'RE OFF ON A BLOON HUNT!

8> tara mag ~~ explore the 0cean

FLORA AND THE GTHER SCIENTISTS THEY HAVE TO THINK ABOUT 50 THREE GAYS LATER... THE NEXT DAY.

ARE MONITORING THE DATA COMING e isie Al i BT R PECRER

PRI TE LT e i henie SEA CURRENTS, AND SEASICKNESS! PR i,
CATCHES THEIR EYE.., A3 5 \ == ) THERE! THE MIDDLE OF THE

MY BRAIN 15
OVERHEATING...

EVERYBODY IS ON DECK. SEAMEN AND WE LOWER THE CTD-ROSETTE INTO THE WATER FROM THE

WITH ALL THE SCIENTIFIC DATA I'VE
< e} BGAT'S STERN. THIS SPECIAL SCIENTIFIC INSTRUMENT CAN
s&ﬁi"m’ =l rﬁms“"ﬁﬁm' ””"m“ M“E"Ds‘goﬂ, COLLECT WATER AT YARIGUS DEPTHS. WE MEASURE THE GATHERED, | HGPE TO BE ABLE TO HEAR
- : TEMPERATURE, THE QUANTITY OF SALT IV THE WATER, THE PLANKTON RHYTHMS AND

AND THE ACTIVITY GF THE PHYTOPLANKTGN. CONVERSATIONS,

WHILE I'M ABOUT IT, | COLLECT -

SCUNDS FROM THE VARIOUS | ART CAN SOMETIMES BE WUSEFUL TG SCIENTISTS

INSTRUMENTS. AS [T GFFERS THEM A NEW WAY OF SEEING OR,
HEARING!

GVER A PERIOD OF SEVERAL HOURS, GALLGNS OF
WATER ARE BROUGHT ON TO THE DECK. THE

PHYTGPLANKTON IS FILTERED, PHOTOGRAPHED AND MISSION ACCOMPLISHED!
PACKAGED READY FOR i WE NOW HAVE FRESH INFORMATION TG HELF Us
DISPATCH TO THE LABORATORIES. UNDERSTAND WHY BL-OOMS OCCUR AND WHY THEY
Ussioomne 2

EAGH LITRE OF SEAWATER CONTAINS BETWEEN 10
BILLION AND 100 BILLION MIGROORGANISMS. THEY ARE
THE INVISIBLE INHABITANTS OF THE OCEANS, AND YET

ESSENTIAL TO LIFE ON EARTH, DON'T FORGET, STUDYING
AND PROTECTING THE GCEAN IS THE BEST WAY TO TAKE

CARE OF OUR PLANET!
| | LIFE ON EARTH WOULD BE GUITE DIFFERENT IF
I PHYTOPLANKTON DID NOT EXIST. IT'S THANKS TO
PHYTOPLANKTON THAT EARTH IS THE ONLY — AS FAR AS WE :
KNOW — HABITABLE PLANET IN THE UNIVERSE! ¥ WELL? WHERE ARE

NG
b IVE LEARNT A LOT OF THINGS. . BUT MOST OF
AL, I'VE REALIZED THAT WE NEED TC LISTEN TG
THE GCEANS AND TAKE CARE OF THEM,
D —

Story based on the experiences of artist Antoine Bertin and scientist Flora Vincent aboard the Tara during the Mission Microbiomes expedition.

lllustrations: Anais Chevret.



a time

WATER,
LINKING LIFE
ON

The Ocean connects all the continents!
There are no boundaries between land and
sea. At the heart of everything is WATER, the
essential element for life on Earth.
Throughout the Earth’s existence, its surface
has been constantly changing. Some 250
million years ago the continents were not
separated like they are today. Back then

the Ocean surrounded one single continent
which we call Pangaea. Today, the mass of
water is the same as it was then, it’s just that
the continents have moved away from each
other. Nevertheless, the Ocean remains the
link between them.

= &

Many species connect the world’s oceans, continents and rivers too.

ND AND AT S -

In water, life knows no boundaries

5
éarfr’/z‘iny as it é;or

em, manfa rays in ne
6’: pely on The Trees of The Palmyra
Food. How can this be? Trees, nafive
il grow right wp 1o the water’s edgg,d
deal habitat for seabirds. The bir ;
frees and... Their drofpi;ye f"a// info he
dvoppings make great ferfilizer for ;
se (Phytoplankton) living in the wafer, an
7 But who eats hese Tiny
2 Microorganisms feed on the algae, suc

j 2 lankfon)
1 shrimps and fich larvae (zoop
w;'t,zain Lurn are consumed by The manfa rays.

It just goes To show, nothing goes o
waste!
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Water is life **® L=

Water is everywhere, even at the heart of the
land masses. The rivers act as arteries which
supply the continents and the oceans with the
substances or “nutrients” needed to support life.
As water moves around the world, it is mixed and
modified. For example, when freshwater from
the rivers and saltwater from the oceans meets
in estuaries, the water becomes full of life and
biodiversity because many species, such as fish
and crustaceans, come to feed there.

For example, migratory fish such as salmon are born in rivers. They then swim downstream to the sea
where they feed on shrimps and other small fish. Once they have become strong enough, they swim back
up the river to breed and live out their final days. After laying her eggs, the female salmon is exhausted
and generally dies soon thereafter. Dead salmon sink to the bottom of the river where they decompose
and release the nutrients they had previously acquired in the sea. It’s an important source of nourishment
for river and forest ecosystems! Isn’t it astonishing how everything is interdependent?

10 )tara mag explore the 0cean

The water cycle,
from land to sea

and back

Over time, a single water droplet
goes through many changes. It can
be salty, fresh, underground, vapour

and ice. Under the effect of the sun’s . h
heat, water evaporates and rises S OR=E -
into the sky where it condenses into 4 ﬁ, p ==
clouds. It can then travel ‘A; . { L
great distances before falling g, f .
% W, back down to Earth K CI.II'I‘ n't_s,
int
asrainl _ 8 the world’s
thermostat.

Sea currents are ::‘c.)%ft_a.ntly-
stirring the entire layer of water

that covers Earth, moving
millions of litres of water around
the world.
This movement never stops,
heats our “blue planet” and
allows us to live in a temperate
climate. /

Microdroplets of water
blowing inthe wind

Some water droplets are so small that they float in the air! They are
part of what we call “aerosols”, that is to say tiny particles that cannot
be seen with the naked eye. Aerosols can be liquids, in the form of
droplets, or solids in the form of dust. Dust from the Sahara has been
found in the Amazon. Scientists have even managed to work out
that the dust travelled 4,000 km in just ten days! Aerosols have
an enormous impact on the climate and our health. They can
carry viruses from the other side of the world and influence
the formation of clouds. It's a fascinating new subject for
scientists to study. You are going to hear a lot more about
aerosols in the future!




An extraordinary
expedition

ASCIENTIFIC
ND AND SE

ON

The schooner Tara is setting out on a unique expedition!
For eighteen months the scientific sailing vessel and

roving laboratories on wheels will be studying the

environment on land and at sea along the coasts of
Europe. Their goal will be to study the impacts humans

have on biodiversity on land and at sea.

TWO EXPEDITIONS IN ONE!
TREC

Tara Europa, the new expedition of the
schooner Tara, will be at the heart of a

major European scientific expedition called
TREC, which stands for Traversing European
Coastlines. It is organized by the European
Molecular Biology Laboratory (EMBL) which
is currently launching a research programme:
Molecules to Ecosystems.

A flagship expedition!

Putting together a scientific expedition which
takes place on land and at sea requires a

lot of organizing! The schooner Tara will be
required to approach the coast, sometimes as
close as 100 m, and deal with complex sailing
conditions relating to the tides, shallow
waters and various other obstacles, including
maritime traffic. Simultaneously, shore-based
teams will have to manage access to a series
of places and environments, sometimes in
very unpredictable weather conditions. Every
day will be a challenge!
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WE ARE ALL CONNECTED
Diverse environments along the coast

We are part of a vast network we call the “natural world” which connects us to each other. Even when we
are far inland we still impact the oceans through, for example, pollution by chemical products and plastics,
but also because of the way we manage our energy sources, which causes global warming. The continents
and the seas are home to a considerable number of invisible species that play a very important role in
human health. Best we learn how to protect them!

Life of every size

For the first time ever, researchers from all over Europe will be converging on the TREC expedition to study
life in all its forms, from the tiniest virus to the largest ecosystem. The goal is to understand precisely how
biodiversity on land and at sea is going to evolve in reaction to changes in the environment.

Scientists hope to find the answers as they explore the coast of Europe from Finland to Crete!

A time machine

Certain specimens allow us to look back in time! By taking core samples from marine sediment lying at
great depths, scientists are able to identify species and climatic conditions which occurred in the past.
With just a metre-long sediment sample, researchers can go 200 years back in time to the early days of the
Industrial Revolution!

roving laboratories
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Photo credits: Marin Le Roux - PolaRYSE © Tara Ocean Foundation

lllustrations: Anais Chevret.
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We are all
connected

S

We can do lots of things
to help protect the oceans
and the entire planet.
Learning and keeping
informed are the first
steps.

Scientists remind us

of how important it is

to understand how the
oceans function so we
know what to do. Every
choice we make is
important and can impact
another region of the
world.

14 ) tara mag
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e This brown seaweed igi@ ’

major ecological disaster. It

produces toxic gasses and ’
drifts across the sea in thick &
patches to wash up on the “ ’
beaches of the Caribbean
and Africa. [t has a
particularly negative impact -
on fishing and tourism. v
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We all have a good reason
to protect the Ocean.
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