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Phytoplankton produces between 45 and 57 Pg C Yr-1 of the NPP 
on earth (~45%) but represents <2% of its biomass.

Very high turn-over rate !
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Thousands of species < 1000 µm catalyze the most important 
geochemical processes for sustaining life on earth AND at a 

minute scale.

Phytoplankton
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Phytoplankton observation is complex



Serious lack in understanding and 

quantifying the role of phytoplankton in 

the biogeochemical processes



Atmospheric dust

Mixed layer

Storms

Nutrient pulsed
inputs

Stratification

Short term variation and sporadic events
impacts are nearly unknown

Phytoplankton

River flow
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New technology for the resolution of 
phytoplankton functional diversity at hourly and 

regional scales
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Phytoplankton functional groups resolution

- Phytoplankton functional groups/Phytoplankton abundance per group
- Fluorescences/scatter per cell/Size estimation after calibration of scatter
- Phytoplankton images (taxonomical identification >20 µm)
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André et al., 1999; Sosik et al., 2003;

Thyssen et al., 2009 ,2010, 

Dugenne et al., 2014, 2015.

size-structured matrix 
population model:
In situ growth rate

per phytoplankton cluster
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Images

Biovolume

Additional information extracted from the single cell
approach:



Several scientific experiences were conducted with a 
relative autonomie of  6 months

Scientific vessels Coastal platforms Ships of opportunity Buoys

Malkassian et al. 2011
Dugenne et al. 2014
Thyssen et al. 2008, 2009a.b, 2012, 2014, 2015



CHROME

Continuous High Resolution Observation of the 
Mediterranean Sea:

https://chrome.mio.univ-amu.fr/

Institut de 
Mathématiques 
de Marseille,   
UMR 7373

Understanding of the ecological and 
biogeochemical functioning in relation to 

meso-scale dynamics at the Mediterranean 
sub-basin scale and weekly scale.

https://chrome.mio.univ-amu.fr/


Marseille

Genova

Tunis

- Phytoplankton functional groups
- Phytoplankton abundance per group
- Fluorescences/scatter per cell
- Size estimation after calibration of scatter
- Phytoplankton images (taxonomical

identification >20 µm)

FerryBox

Pont 1 – C/F CARTHAGE

CytoSense

./1min

– Temperature
– Salinity
– Fluoresence
– Turbidity
– pH
– pCO2

– Oxygen

./30min
C/F CARTHAGE trajectories

Data Acquisition = one analysis every 30 min.

A*MIDEX CHROME Project



Seperate statistical CSV files:
Average values of optical

properties and Counts
+ Pictures

Output

Measurements
by CytoSense

Manual
clustering

Backup

Data acquisition & analysis



1. Huge quantity of data

2. Data memory size consumming

3. Not a dedicated FCM database

THE CYTOBASE DATABASE 

Issues



FCM Data management Workflow

ConsolidationAcquisition Expert QC
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Cytobase Input Processor (M. Dugenne, 2015)

©   Tools developed by M. Dugenne, 2015

Data consolidation
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Data Table

Picture Table
©   Tools developed by M. Dugenne, 2015

Data consolidation



 Why Jmerise:
- User-friendly DB modeling programme:

based on entity-relation methods
- Generate Logical data model and Mysql script

CYTOBASE modeling  User requirements acquisition
 Management rules clarification
 First modeling versions
 Validation and/or modifications



MySQL Workbench

 Easy communication with DB
 Management and administration of DB
 Editing and quick querying

CYTOBASE modeling



 ETL (Extract, Transform, Load) processing development platform

CYTOBASE data integration



 Connectivity with DB and multiple file types 

 Data integration optimized processing
time

Input data 
(consolidated
files (.csv))

Link with DB 
table

Mapping
component



Input data DB table

Link between input
data and target fields



https://chrome.mio.univ-amu.fr/chrome-cytobase/
(Free access) 

+

http://www.mio.univ-amu.fr/cytobase/  
(Access within the MIO)

Javascript library Javascript charts

CYTOBASE data accessibility

https://chrome.mio.univ-amu.fr/chrome-cytobase/


https://chrome.mio.univ-amu.fr/chrome-cytobase/

CYTOBASE data accessibility

https://chrome.mio.univ-amu.fr/chrome-cytobase/








CYTOBASE data accessibility (Access within the MIO)







CYTOBASE data management method of the MIO

30 Go

120 Go

15 Mo 8.33 Mo

Step 1 Step 2 Step 3 & 4 Step 5 & 6

Before DM After DM processing

• Case of  a 9 days Cruise : 1 sample / 20  min

Data acquisition       data analysis data consolidation       Cytobase



Not enough and accurate vocabulary for flow cytometry
in standard lists

Next Step!



Build FCM 
common 
vocabularies

Set up data 
management 
protocols and 
method for FCM 
data

Connect FCM 
datasets with 
European 
infrastructures

WP9.5.2 of SEADATACLOUD (VLIZ, MIO, NERC-BODC and  ICES): 

Ingesting, validating, long-term storage and access of Flow 
Cytometry data

We need to work with the automated and in situ FCM Community: 
Task 3.1 of JERICO Next

Next Step!



• Smart storage and sustainability of FCM data with net decrease on
file size

• CYTOBASE is a dynamic and user friendly web-based interface

• The next step, we are working on FCM data interoperability with
French national DB (SOMLIT) and international DB (SeaDataNet) (in
compliance with INSPIRE Directive)

• It will be possible to link with task 5.4 (JERICO) and WP9 of
SeaDataCloud so as to work with large FCM community.

• By working on FCM common vocabulary, we can adopt the best
practice tools and data management method used in MIO (CYTOBASE)
and in SeaDataNet (SeaDataCloud).

Conclusion



Thank you for your attention


