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https://science.nasa.gov/resource/voyager-1s-pale-blue-dot/, NASA/JPL-Caltech
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https://en.wikipedia.org/wiki/File:Hubble_ultra_deep_field.jpg, NASA and the European Space Agency.
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https:/science.nasa.gov/solar-system/
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Liquid water.
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 Ocean makes life on Earth possible because it is made mainly of

liquid water — unique feature in the known universe
 Life originated in the ocean

* Phytoplankton produced oxygen which transferred from the ocean to

the atmosphere

Google.maps

 Photosynthesis
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Principle 4: The ocean makes Earth habitable.

a)

Most of the oxygen in the atmosphere originally came from the activities of photosynthetic organisms
in the ocean. This accumulation of oxygen in Earth’s atmosphere was necessary for life to develop

and be sustained on land.

+ life on land includes organisms living in terrestrial and freshwater ecosystems
« PHOTOSYNTHESIS (phytoplankton, algae/seaweed, seagrass — in the sea and freshwater)

Phytoplankton captures
sunlight thanks to the
chlorophyll it contains.

It also absorbs the
carbon dioxide (CO,)
dissolved in seawater.

3 And it captures the mineral
salts.

Source: Adapted from Maud Fontenoy Fondation

Finally,  this  chemical
reaction releases oxygen.
O, will then go to the
ocean before to spread in
the air.

Thanks to the energy of the sun,
CO, and mineral salts act together
to make up sugars that are feeding
phytoplankton.

https://blog-isige.minesparis.psl.eu/2018/10/03/vitamin-sea/
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Cullen-Unsworth LC, Jones BL, Lilley R and Unsworth RKF (2018) Secret Gardens Under the Sea:

What are Seagrass Meadows and Why are They Important?. Front. Young Minds. 6:2. doi:
10.3389/frym.2018.00002
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a) Most of the oxygen in the atmosphere originally came from the activities of photosynthetic organisms

in the ocean. This accumulation of oxygen in Earth’s atmosphere was necessary for life to develop
and be sustained on land.

Stromatolites — fossil cyanobacteria,
3.5 billion years old, Shark Bay
Australia, evidence of first life forms
on Earth

Prochlorococcus marinus —
cyanobacteria, one of the smallest
phytoplankton organisms, most
abundant marine photosynthetic
organism

Rob Bayer/Shutterstock,
https://www.livescience.com/57942-what-was-first-life-on-earth.html
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Luke Thompson from Chisholm Lab and Nikki Watson from Whitehead, MIT -
flickr, CCO, https://commons.wikimedia.org/w/index.php?curid=79705118

BlueMinds4Teachers Online training course, 9 April 2024, session 1 (part 1)



QLUS

Principle 4: The ocean makes Earth habitable. @43

TEACHERS

a) Most of the oxygen in the atmosphere originally came from the activities of photosynthetic organisms
in the ocean. This accumulation of oxygen in Earth’s atmosphere was necessary for life to develop

and be sustained on land.
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40 to sokm STRATOSPHERE * In the upper layers of the atmosphere, O,
transforms into ozone

» Ozone layer protects life on Earth from harmful
ultraviolet (UV) radiation from the sun.
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b) The ocean is the cradle of life; the earliest evidence of life is found in the ocean. Millions of different

species of organisms on Earth today are related by descent from common ancestors that evolved in
the ocean and continue to evolve today.

EVOLUTION

» The fossil records of ancient life forms provide evidence for the theory of evolution and
the important role the ocean played in the evolution of life on Earth

* One of the dominant theories on the evolution of the prime forms of life

(prokaryotes) holds that they have evolved circa 3.7 billion years ago in
the deep ocean in the hydrothermal vents

https://www.youtube.com/watch?v=de1hiS_XjWg&t=281s
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b) The ocean is the cradle of life; the earliest evidence of life is found in the ocean. Millions of different

species of organisms on Earth today are related by descent from common ancestors that evolved in
the ocean and continue to evolve today.

R1ZARROCOMICS.COM  Facehook.com/ BizarroComied ? \
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EVOLUTION

Don’t, walk away when

» The fossil records of ancient life forms provide evidence for the theory of evolution and Fm taling to you!

the important role the ocean played in the evolution of life on Earth

* One of the dominant theories on the evolution of the prime forms of life

(prokaryotes) holds that they have evolved circa 3.7 billion years ago in
the deep ocean in the hydrothermal vents
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c) The ocean provided and continues to provide water, oxygen, and nutrients, and moderates the climate
needed for life to exist on Earth

» Water cycle connects all living organisms with the ocean because most of the water that falls on land
evaporates from the ocean, especially from the tropical part of the ocean.
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Scope and Sequence conceptual flow diagram

GRADES 9 THROUGH 12

Principle 4
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The accumulation of oxygen in Earth's
atmosphere through photosynthesis was
necessary for life to develop and be
sustained on land.

LYW

All oxygen gas came originally from
photosynthetic organisms in the
jocean.

A.2.

About 3 billion years ago, cyanobacteria,
iwith the ability to use sunlight, water, and
gases to synthesize organic molecules,
produced oxygen g2s as a waste product. |

XN \

Photosynthesis preduces oxygen gas and is balanced
by a loss of oxygen gas through respiration, decay

lof organisms, and oxidation of exposed minerals, The
burial of some dead organisms in the sea floor
sediments prevents their decay and keeps

Principle 4
s o he ocean makes Earth habitable

atmospheric oxygen near 20%.
T
1

A10.
There is no steady state of oxygen gas on geological

time scales, Oxygen and carbon dloxide concentrations,

n the atmosphere change within relatively wide
Imits, centrolled by a combinatien of biological,
geological, and chemical processes.

A3, A4,
Until about 2.5 billion years ago, the
majority of oxygen gas produced
through photosynthesis was consumed

Dissolved oxygen started Lo accumulate
in Lthe ocean when much of the free
reduced compounds were oxidized.

in the process of oxidizing reduced
compounds, forming vast sedimentary
deposits, and changing the chemistry of|
the ocean and seclmenL]s.

A5,

The accumulation of oxygen in the ocean
allowed for the development of aerobic
bacteria that used oxygen in 2 new
biochemical pathway, producing ATP
more efficiently.

A7,

Between 2.3 and 2.4 billion years ago, the
oxygen concentration in the ocean was high
enough that it started to escape and
accumulate In the atmosphere, where it
formed ozene, blocking much of the UV
radation from reaching Earth's surface.

! (A6,

This energy efficlent biechemical pathway
that developed in asrobic bacteria, along
with oxygen In the ocean, allowed for the
cevelopment of cemplex oceanic
eukaryotic cells about 2 billlon years ago.

oceanliteracyNMEA.org

AB.

Multicellutar life, which requires high oxygen
levels, developed about 1 billion years age.
By 550 milllon years ago, free oxygen and
fozone levels were high enough to allow the
|development of terrestrial organisms.

e RS L i) P
\\ Origins of Llfcx

B.
Life started in the ccean and
the earliest evidence of life is
found in ancient ocean sediments.

B.1.

The millions of different species of
organisms on £arth today are
related by descent from common
ancestors that evolved In the ocean
and continue to evolve today.

B.2. B.4.
The fossil record of ancient lifeforms One dominant theory about the
provides evidence for the theory of evolution of early lifeforms
evolution and the important role the (prokaryotes) is that they evolved
ocean played in the evolution of life about 3.5 billion years age near a
on Earth. hydrothermal vent in the ocean.

B.3. BS.

The first multicellular organisms to invade Most living organisms, including
land from the ocean were plants, followed all animals, plants, fungi, and
by arthropods. Later, organisms, such as protists, are eukaryotes that
lobe-finned fishes, started moving between| |evolved from prokaryotes.

{the shallows and the land. These fishes

evolved into amphibians.

A Handbook for Increasing Ocean Literacy
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Examples of projects and activities

» Voyage of a water droplet / Sun+water=rain — hydrological cycle in a bag

* Photosynthesis song: https://www.youtube.com/watch?v=C1_uez5WX10
(English, Science, Music)
« A wave of European Blue Schools. Handbook for teachers

https://maritime-forum.ec.europa.eu/system/files/2021-02/handbook_eueopean_ |-

.é_gugnd%oqk'fo‘r‘!eache S

blue schools 220221.pdf
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https://www.youtube.com/watch?v=C1_uez5WX1o

