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The Villefranche team for Plankton Imaging
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Resolving the scales of plankton ecology
with in situ imaging

Content
* Plankton: Who, Where, What, Why, How
* A portofolio of Scientific questions across scales

* The future data we need for research and monitoring
* The back Office
* The next steps




Players and processes in planktonic ecosystems

Basic questions

WHO ?
WHERE ?
WHAT ?

WHY ?
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Traditional approaches

— Collect organisms with different o
protocols (nets, bottles, CPR...) so

- Count and Identify them with
microscope

(also genomic)
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Traditional approaches

— Collect organisms with different

protocols (nets, bottles, CPR...)

- Count and Identify them with
microscope

(also genomic)

- difficult to homogenise =
results from multiple
sampling and counting
methods

- many datasets are not
FAIR

- difficult to use in
biogeochemical models if
the currency is not mass

alamy - TAEEDE

Tara (2009-2013)
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Plankton gualitative imaging Plankton quantitative imaging
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Raskoff et al., 2010



Plankton qualitative imaging Plankton quantztatwe imaging

»
e v, 3
P n 1 Y
4 “i- e 'g'f sg‘! A
2mm ‘ g ‘ . ;
el g

?\
R
X

- less pixels and taxonomic

| N — resolutions, smaller observed
“v"\“‘\r“" N . Vvolume but traits and taxa
e =+ obtained at individual models for
= === @ I} amassive number of organisms
m gl g = m—m@R Benfield et al., 2007

Irisson et al., 2021

Raskoff et al., 2010



Early 2000’s, Plankton imaging is promising

BREAKING WAVES ‘

RAPID

Research on Automated Plankton Identification  Benfield et al., 2007
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20 years later, many plankton imaging systems are available
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Lombard et al., (2019) Front. in Mar. Sci.
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120 000 sites, 400 000 000 images (40% validated), 2500 users



20 years later, many plankton imaging systems are available

T T LU S S L | T . g e | T L TR e | T T T T

UVP-5/6 (|mages)
UVP-5/6 (particles)
__Zooscan

Flowcam macro

_F_I_owcam_ 4X -----------------
Flowcam 10X

Optical / Imaging method

_____ IFCB
_____________ CytoSense/Buoy
Flowcytometry
bsst
HIAC

Coulter Counter

» ! x
2 L\_. L - . ,_.\'__ IS . "\lz:‘_.
F - ¢
v R

2008 (4,000 samples)
A
. ' i —— |
2016 (56,000 samples) 2020 (91,000 samples)

o o TP N
T e O e b
10° 10

107" 10° o1 102

4
ESD (um)

List of commercially available instruments in 2019
Lombard et al., (2019) Front. in Mar. Sci.

This session S8: more instruments
ISIIS-DPI, PlanktonScope, Zooglider,
ImagePlanktonProbe, iCPR,
Planktonlmager, Planktoscope,




Today (or very soon), Global Plankton Imaging is possible

Imaging sensors from Autonomous

platforms
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Main in situ Elements of the Global Ocean Observing System

Particulate Organic Carbon

April 2019

macro and mesoplankton

(Taxa size spectra)

Pico and microplankton

(taxa, size spectra)

CTD and geochemical data

Stemmann et al., 2012
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Are plankton nets a thing of the past?
Giering et al., (2022)
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How to climb the ladder of scales ?
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How to climb the ladder of scales ?
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http://dx.doi.org/10.1103/PhysRevLett.129.064502

Plankton Ecology with imaging systems: small temporal changes -
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Can zooplankton benefit from thin layers of marine snow ?

O. Moller et al., 2012, MEPS
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- Marine snow, zooplankton and thin layers are spatially
associated: indications of a trophic link ?
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Plankton Ecology with imaging systems: submeso-scale spatial 7
variability il
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few km/few m

Are life cycles of doliolids separated in space in
relation to the hydrology?

Greer et al., 2021, ICES-JMS



Plankton Ecology with imaging systems: submeso-scale spatial
variability
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Plankton Ecology with imaging systems: meso-scale variability
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Plankton Ecology with imaging systems: long term temporal changes = [
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Is zooplankton observed community change in the
NW Mediterranee associated to global warming?



Plankton Ecology with imaging systems: long term temporal changes
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- Decadal periodicity forced by winter hydrographic
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changes.
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Plankton Ecology with imaging systems: global scale spatial variability
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Are mesopelagic zooplankton communities distributed according Longhurst patterns ?
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Plankton Ecology with imaging systems: global scale spatial variability =

Stemmann et al., (2008) ICES, 296 statlons UVP4 1996- 2006) 20 taxa, >4000 images
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Plankton Ecology with imaging systems: global scale spatial variability =

Stemmann et al,, (2008) ICES, 296 stations UVP4 1996- 2006) 20 taxa, >4000 images
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Plankton Ecology with imaging systems: with models

Drago et al., 2022,

e 2500 stations, 28 taxa, 330 000 images
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Coming research

Complete size range
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Coming research

Complete size range The quasi-plankton More than size=> Traits
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Coming monitoring the coming changes in plankton
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Monitoring the coming changes in plankton
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The back office in plankton imaging: calibrate, inter-calibrate, inter-compare
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The back office in plankton imaging: calibrate, inter-calibrate, inter-compare
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The back office in plankton i 1mag1ng calibrate, inter-calibrate, inter-compare
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The back office in plankton imaging: inter-operability of different systems
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The back office in plankton imaging: inter-operability of different systems
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The back office in plankton imaging: inter-operability of different systems
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The back office in plankton imaging: inter-operability of different systems
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The back office in plankton imaging : Unsupervised and/or Supervised

Automatic recognition ?
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The back office in plankton imaging : Unsupe
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The back office in plankton imaging : Data sharing with all (gridded products)

Data description paper 22 Sep 2022

Earth System Science Data
A global marine particle size distribution dataset

obtained with the Underwater Vision Profiler 5
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The back office in plankton imaging : Data sharing with all (gridded products)

Data description paper

Earth System Science Data
A global marine particle size distribution dataset

obtained with the Underwater Vision Profiler 5

22 Sep 2022

180° 120°W 60°W 0° 60°E 120°E 180°
80°N Y N . "f"h - .-: .'.~|'_.\: -
!-.' o lpgetrtan L ) ._’.__ -
60°N |5 s, T R
. o, 'R -
) . e B .
40 N o " "‘s ‘:‘. . . 'f' A &‘.‘- 1
20°N (‘ s" S | . . - '. -
0° \ g s - : )
1~ . itk R j
20°S o vot ot . 1' -.~_: vg. 3 <' LR,
40°s - b
. . .. o
60°S ’
= L wepresssneeesanees . ]
80°5 Kiko et al., 2022, ESSD
50°N 0° 10°E 20°E 30°E 40°E
I Sweden/France I Germany
45°N| - = Il France Germany/Spain
. I USA/France [ Australia
40°N ~ . o I Germany/France Poland/Norway
A \oor 4,\‘---:' - I Canada/France [ Germany/Norway
35°N > KRS . e [ Denmark/France [ Brazil/France
.t "“'L Y I Canada I japan
30°N I USA South Africa
25°N

June 2,2023

Open s

A Pelagic Size Structure database (PSSdb) to
support biogeochemical modeling: first release

O'Brien, Todd;
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Stemmann, Lars; ® Stock, Charles; (® Kiko, Rainer;
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A Pelagic Size Structure database (PSSdb) to support biogeochemical modeling: first release
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Take Home messages

Distributed Global Observation of plankton and particle is needed and

possible

e
Ocean COLLECTIVE POSITIONING

l ‘ and Coastal
http://doi.org/10.1590/2675-2824071.23109rk
ResearCh ISSN 2675-2824

Towards a distributed and operational pelagic imaging network

3,4 3

Rainer Kiko “'*, Rubens M. Lopes “?, Y. Dodiji Soviadan and Lars Stemmann

We provide recommendations how it can be
attained via the voluntary activities of the pelagic
imaging community and strategic support from
funding agencies and other stakeholders

e BUILDING AN ALL ATLANTIC

& , OCEAN COMMUNITY
\r Implementing the Belém Statement

I/ITAPINA: Imagine/Imaging The Atlantic — A
Pelagic Imaging Network Approach
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node
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South node
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Current post doc opportunities with us

https://emploi.cnrs.fr/Offres/CDD/UMR7093-MADWAL -
014/Default.aspx?lang=EN

Marie Sktodowska-Curie Actions
Research Fellowship Programme

“The true journey of discovery lies not in
seeking new landscapes, but in seeing with
new eyes.”
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Marcel Proust
A la recherche du temps perdu
In Search of Lost Time



https://emploi.cnrs.fr/Offres/CDD/UMR7093-MADWAL-014/Default.aspx?lang=EN

BRINGING TOGETHER RESEARCH AND INDUSTRY FOR

THE DEVELOPMENT OF GLIDER ENVIRONMENTAL SERVICE I [ I | I | I | LI | I

BELM:=NT

F O R U M

.. 7177 Unated Natons Decade
’C»‘» 11,471 of Ocean Science
LN AL for Sustainable Davelopment

17-22 March, 2024
Hobart, Tasmania
AUSTRALIA | #ZPS7

ICES c &;“‘\ UNIVERSITY of
CIEM 2 TASMANIA




