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L Life Sciences : :
Scientific , Marine Sciences
Bachelor’s ,
Baccalaureate Master’s degree
degree
2017

2017-2020 2021-2022

Sub-course : Biodiversity

<+ Now

M2/S2 — Intership (M.1.0) :

Study of the physical-biological coupling at
fine scales
Supervisors: G. Grégori and A. Doglioli

* M1 — Physical and biogeochemical
oceanography - With honors

..................... » M2/S1 — Physical and biogeochemical

oceanography — Sub-course : physics-
biogeochemistry coupling
Ranking : 374 of the promotion

» Other activities

Animator in leisure center for children
Volunteering in few associations



Research activities

**Voluntary internship — May to June 2021
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Research activities

**Voluntary internship — May to June 2021 S - J
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Parametrization of oxygen dynamics = | s
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Supervisor : D.Lefevre 8 7 1 _ 2
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** Modeling projects Time (min)
v’ M1 (2021) : Modeling of water circulation along v’ M2 (2021) : Study of the biological dynamics in the
the Norwegian west coast with the CROCO model Marseilles eddy with coupled model (physics/biogeochemisty)
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\ e \:\\J/-}—/
B ,_\,:\‘\:\73\\§ ‘;, S
e .

Croco — Coastal and Regional Ocean COmmunity model



https://www.croco-ocean.org/

Research activities

** Master 2 Intership — January to June 2022

How do phytoplankton organisms organize themselves on the scale of
physical processes such as fronts and eddies?

CALYPSO

Pl : A. Mahadevan - Woods Hole
Oceanographic Institution

Pl : E. d’Asaro — University of
Washington

Latitude

PROTEVSMED-SWOT

Pl : F. Dumas - SHOM

4°E
Longitude

SHOM : Service Hydrographique et Océanographique de la Marine
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** Master 2 Intership — January to June 2022
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physical processes such as fronts and eddies?

* Adaptative Lagrangian strategy

* Cytometric analysis
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Research activities

** Master 2 Intership — January to June 2022

How do phytoplankton organisms organize themselves on the scale of
physical processes such as fronts and eddies?

Adaptative Lagrangian strategy

Cytometric analysis

Surface and depth view

Latitude

Frontal region VS swirling region

International A
collaborations .
4'E h & e CALYPSO team : futur article in view on biophysical coupling

S * Fundation TARA OCEAN : investment in the South Atlantic 2022
mission follow-up




Front separating 2 water
masses and so phytoP groups
and abundances down to
-100m

Profondeur (m)

Research activities

“*Master 2 Intership — January to June 2022

Southern Balearic Island
(PROTEVSMED-SWOT)

—— Physical frontal area

Microphytoplancton
[ cells.cm™ ]
. Y front
® e 00 o L
107 250
-20
-30 200
-40
@ o0 g0
50 [ ]
. 150
60 [ ]
o
e @ 100
-80 [
-90
50
-100 L o 000 0 00
385 3886 387 388 389 39 391

Latitude

Latitude

Northern Balearic Island
(CALYPSO)

Longitude

Constrasted abundance
inside the eddy with high
value to -195m

Profondeur (m)

=20

-40 4
60

-80

-100 +

-120 +

-140

-160

-180

-200 -

24

Cyclone from an
energy cascade

26
28

Longitude Latitude

[ cells.cm™ ]



Research activities

“*Master 2 Intership — January to June 2022

Southern Balearic Island
(PROTEVSMED-SWOT)

—— Physical frontal area

Microphytoplancton
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Take home message :
My work shows that fine scale coupling acts also in the water column
according to the type of physical structure
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Research activities
** Master 2 Intership — January to June 2022

Congress

Presentation of my subject in JSM3 (Junior Scientists
Microbiology Meeting of Marseille) 2022 | |
international congress through a poster B T e AKELL IN'AN EDDIE el

@ (
Cn What are the close links between ocean physics and biology?

Take home message :
Ephemeral physical structures can segregate

A hytoplankton communities. A new strategy and
Ocean circulation is an important factor to consider in the distribution of marine organisms. The dynamics of water masses not piop: " 7 =Y
e il new tools will allow in the near future to better
only affect the availability of resources such as light and nutrients, but also the transport of organisms. Recent questions arise understand this segregation, especially in a 3D
on the spatio-temporal scales to be considered to study this close coupling between the physics and biolo; view.
which because of the ephemeral nature of these two components requires an adapted research reflection

Which biology

[

of the ocean,

Which physics?

Fine physical features {1-100km horizontally) ar eral structures with a lifetime similar to

tery about e time scale of phytoplank Th dies, fronts and filaments) created by
e R h plankton ceabilities in large currents, are often associated with high ve nd can form a
ilable? How so many species can coexist together in hydrodynamic barrier against transport.
ion?

tly, they are a

[ Objective : better understand how phytoplankton TRAPPED ADAPTED
1 St p r communities are organized within these patches PHYTOPLANCTKON
1Zze O € Dest poster

Which tools? Our current knowledges? R

understanding of fine-scale biophysical
processes.

Orbit of the SWOT satellite to
be launched in 2023, which will
resolve the spatial and temporal
variability of small-scale ocean
features over a band about 120
km wide

In the western Mediterranean Sea, distribution of phytoplankton
groups showed contrasted abundances across the front

Strong structuring effect of physical fronts on phytoplankton
communities: by forming a hydrodynamic barrier that separates the
different groups in surface. * il

e, Example of study : Estimates of vertical velocities to construct vertical
To understand what is happening in the front we need a better spatio- | | piageochemical fluxes, determine f sub-mesoscale fronts and horizontal
temporal resolution... transport are barriers for phytoplankton distribution.
. e, A A, 40 s
g, A M. .. Merens 5. )

-
s i - a1 s e Cportursies durg the et emghg phate | rortars  Mates Scierce, , 148



What next ?

¢ PhD interest application BIOSWOT

* Learn more about my questions on vertical phytoplankton distribution and communities at
fine scale thanks to higher resolution and frequency data from a Lagrangian approach

3D structures of phytoplankton
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Objectives :

v’ Estimates of vertical velocities to construct vertical fluxes : determine how sub-mesoscale fronts and 3D transport drive the

phytoplankton distribution

Phytoplakton diversity
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Vertical velocities
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v Determine phytoplankton diversity on a 3D view in sub-mesoscale features

v Use numerical modeling to understand phytoplankton 3D patterns at fine scales

Lagrangian trajectories
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What next ?

¢ PhD interest application BIOSWOT

* Learn more about my questions on vertical phytoplankton distribution and communities at
fine scale thanks to higher resolution and frequency data from a Lagrangian approach

3D structures of phytoplankton
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Objectives :

v’ Estimates of vertical velocities to construct vertical fluxes : determine how sub-mesoscale fronts and 3D transport drive the

phytoplankton distribution

Vertical velocities
v [-d’Ovidio

v Determine phytoplankton diversity on a 3D view in sub-mesoscale features

v Use numerical modeling to understand phytoplankton 3D patterns at fine scales

And...

* Participate to the scientific vulgarization and communication

Lagrangian trajectories
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Fluxes cytometry

Automatic system able to perform high frequency analysis of seawater in order to
Identify several types of phytoplankton according to their size and optical properties

PHYTOPLANCTON GROUPS

Particles alignment B
FLO FLR ... i
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FWS : Forward angle light scatter
SWS : Sideward angle scatter
FLO : Orange fluorescence

FLR : Red fluorescence ‘ L - T:‘ .@
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Latitude

South Balearic front
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Profondeur (m)

latitude

North Balearic eddy
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Hypothesis

a Straining
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Deep phytoplankton
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Phytoplankton cellular
cycle

Modele « Size Structured
Population » (Suite)

Sosik et al (2003)

Dugenne et al (2017) Marrec et al (2018)
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SWOT : Surface Water Ocean Topography
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