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Marine biodiversity

WiTh a specia( focus on plankTon




hich ovies do you know?7



What is plankton?

A visua( Tour




Definition of plankton
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Small but strong in

numbers

Cyano
bacter
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Chalk balls

Coccolithophores
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Diatoms
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Polycystine
radiolarians

Giant cells that rely on symbiosis




Collodarians Colonial life




Acantharians

Strontium sulfate skeleton

Green: cytoplasm
Red: symbiotic microalgae

Blue: nuclei
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Tintinnids
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Copepods

There are only
1,347,000,000,000,000,000,000 &
or

1.34 x 1041

of them...




In all colours and shapes
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PterOPOdS Sea-snails and slugs




Amphipod: Phronima An alien on earth




Salpida The clonal vacuum cleaners
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Appendicularians Disposable filters
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Ctenophores
Voracious predators




Cnidaria

Immortal, deadly, largest, superorganisms ... only superlatives
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Cnidaria Immortal, deadly, largest, superorganisms ... only superlatives
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Diverse larvae

Mero-plankton

temporary plankton




Diversity in size
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Whal size
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What is biodiversity?

And how To measure T




Taxonomic diversity, a (alpha) diversity

Which ecosystemt is The mosT diverse?




A more gradual view

Which ecosystem is The mosT diverse7




Measures of a diversity

Richness

> Equitability



Shannon’s diversity index







Tree of Life, from the Origins to the Present Day

The five mass extinctions

Phylogenetic diversity

Planktonic only as
embryos and larvae

Based on the tree of life

Quantifies the total time of evolution
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This stylized tree of life resembles a dense thicket. Branches that reach the top represent existing life forms, while dead-end branches indicate lineages
that have died off, particularly during the five major extinction periods. Transverse branches symbolize the transfer of organelles and genes between
bacteria, archaea and eukaryotes. Precise affiliations and origins of some of the branches remain unknown or controversial, so parts of this schema are
hypothetical. The clade occupied by animals (in orange) is depicted larger than in actuality.




Functional diversity
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Functional diversity

Food source
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shape complexity — PC4 (6.8%)
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A Viruses

Prokaryotes Eukaryotes
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Shannon index
Protists (P)

Photohosts == Parasitic protists

Endophotosymb.
Myoviridae === Podoviridae Bacteria (P) = Bacteria (H)
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Giruses
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Threats to marine biodiversity

are unfporluvale(y numerous




southern pseudo-oceanic
shelf- temperate cold-temperate Subarctic

edge species species species species

Climate warming induces
shift in species ranges

Increased greenhouse gases in the atmosphere induce warming

Warming in temperate regions pushes cold water species northwards
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Increased CO, causes
ocean acidification

Co,

CO, (dissolved) + H,O
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In the Bay of Villefranche: warming
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In the Bay of Villefranche: warming

Anom. température(°C)

1980 2000 2020
Date

W} = Joid

wQg = joid




In the Bay of Villefranche: warming

+1.5'(C in 60 years

W} = Joid

Anom. température(°C)

+0.77(C in 60 years

wQg = joid

1980 2000 2020
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In the Bay of Villefranche: increase in stratification
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What is ocean stratification?

End of winler privg
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What is ocean stratification? L &

End of winler Spring
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Decrease of nutrients
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Decrease in the quantity of phytoplankton
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Decrease in the quantity of zooplankton
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Increase in biodiversity!

Richesse Diversité Equitabilité
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Why is diversity increasing? Is it “good”?




morphological richness
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Increase in trait diversity !
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Eutrophication and
harmful algal blooms

Increase in nutrients because of human
activity (and temperature

Incredible development of microalgae =
“bloom”

Emit toxins in the water (and the air) that
cause fish death (and human discomfort

Karenia brevis in Florida




Microplastics

Total Algae
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verfishing and cascading effects




verfishing and cascading effects
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verfishing and cascading effects
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verfishing and cascading effects
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verfishing and cascading effects




verfishing and cascading effects




Overfishing and cascading effects
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Ocean based solutions




Offshore marine
reserves

Most marine reserves are coastal, within
the countries Exclusive Economic Zones

Marine Protected Areas

Level of Protection

8 Highly-Fully Protected Zones

[ Less Protected Zones / Unknown
Pending Implementation / Proposed



Offshore marine
reserves

Most marine reserves are coastal, within
the countries Exclusive Economic Zones

Last July: signing of a historic United
Nations agreement on “Biodiversity
Beyond National Jurisdiction”

# Welcome to the United Nations il X English

{@"@ United Agreement on Marine Biological Diversity of Areas beyond National Jurisdiction
\ 4\\4}/ Nations | BBNJ Agreement

Home

BBNJ Agreement v Information-sharing under the Agreement v Meetings v  Capacity-building v Media and resources v

The Agreement under the United Nations Convention on the Law of the Sea on the Conservation and Sustainable Use of Marine Bi
of Areas beyond National Jurisdiction (BBNJ Agreement) was adopted on 19 June 2023 by the Intergovernmental Conference on M
of Areas Beyond National Jurisdiction convened under the auspices of the United Nations, and entered into force on 17 January 202
Agreement becomes the third implementing agreement to the United Nations Convention on the Law of the Sea.

Under the overall objective of the conservation and sustainabl
diversity of areas beyond national jurisdiction, for the present
effective implementation of the relevant provisions of the Con
international cooperation and coordination, the Agreement ad

e Marine genetic resources, including the fair and equitable s
e Measures such as area-based management tools, including
e Environmental impact assessments; and

e Capacitv-buildina and the transfer of marine technoloav.
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Offshore marine
reserves THE THERMAL DOME

An oasis of productivity in the Eastern Tropical Pacific.

Most marine reserves are coastal, within
the countries Exclusive Economic Zones

Last July: signing of a historic United il

Nations agreement on “Biodiversity + ECOLOGICAL FUNCTION:

B d N t- l J . d- t- [} 'g;e ngr;tseads area of the
me extends over 530,000

eyo n a I O n a u rl S I C I O n km?Z. It Is a breeding, feeding,
and transit site for multiple
species of ecological and
commercial value, like whales,
turtles, sharks, and rays, as

Opens the possibility to create offshore e manrran S
marine reserves  THE DOME HOSTS:

» Critically endangered
leatherback turtles.

» Endangered hammerhead o %o X CARBON SINK

sharks. Bttt
» Endangered blue whales. The Dome serves as the

One proposed region is the thermal dome e e sharics ing to local econ g b~ L
I * CONNECTIVITY WITH
Of COSta R|Ca COASTAL AREAS:

Sea turtles are a visible

example of connectivity

between the high seas and

coastal areas. The Dome

harbors five of the 7 known

species in the world, including

the emblematic leatherback

et

which traveils from Central to The high primary productivity at the surface, makes the Dome vital for

gsl‘ég‘n‘gg‘;'r'gg E""I'(gsgg'“ marine biodiversity in the Eastern Tropical Pacific Ocean and

through migration pagtterns socioeconomic dynamics in the neighbouring countries. Its core and

between the high seas and adjacent areas encompass important migratory, feeding and breeding

nearshore ecosystems. grounds for many .em_blematic species, in‘cludi.ng cetaceans, sharks,
rays, turtles, pelagic fish and seabirds. Given its key role in carbon
sequestration, the Dome is a crucial ecosystem to counteract the

effects of global climate change.




IC matter

-
qu]
010
S
@)
(-
@)
Q
o)
4]
| -
@)
-+
0p)

Blue carbon




Artificial ocean fertilisation

‘ Nutrient addition Ocean

into seawater carbon uptake
(e.g. iron sulfate) increases
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Nutrients cause growth
of phytoplankton, which
capture carbon

Ocean Fertilization kNG biomaes

brings carbon to seafloor

Some reach depths
where carbon may stay
for 100 years or more



Artificial ocean alkalinization

Desalination plant
+ electrochemical

weathering Alkaline solution
into seawater

Ocean |
- carbon uptake increases
& acidity decreases

Lime kiln

(oven) '.' | din.

Actworic Rita Ervens GEOMES

Carbon capture
and storage

CO, Ocean
Alkalinization



Artificial ocean alkalinization

co, coO, CaO
A‘ | — | | A \L
CaO + H,O
CO, (dissolved) + H,O 2C0, (dissolved) + Ca(OH ),
J I
H" + HCO; Ca*t +2HCO;
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(uestions

What is The main Source of disrupTion of plavikTon hiodiversity7

Whal is The best so(uTion To reduce This source7



;‘lﬂswerf

Education, Health, etc.
8 %

Commerce
8 %

Transport

31 %

Equipmen
10 %

Food
22 %

Habitation
23 %
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