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Phytoplankton

Thousands of species < 1000 um catalyze the most important
geochemical processes for sustaining life on earth AND at a
minute scale.

1000km

Phytoplankton produces between 45 and 57 Pg C Yr* of the NPP
on earth (~45%) but represents <2% of its biomass.
Very high turn-over rate !



Phytoplankton observation is complex

Morphology and size Abundances
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Serious lack in understanding and
guantifying the role of phytoplankton in

the biogeochemical processes




Short term variation and sporadic events
Impacts are nearly unknown

Atmospheric dust

River flow

Stratification

Nutrient pulsed
inputs




Several scientific experiences
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Phytoplankton functional groups resolution

FWS
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emme— 1 cell i sws
® | ® ‘ FLR
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Benchtop FCM Optical properties Photo
Phytoplankton assemblage
1x1068 cells w1
W 1

Jectecee

Red Fluorescence r (a.u.)

Automated FCM

Forward Scatter (a.u.)

- Phytoplankton functional groups/Phytoplankton abundance per group
- Fluorescences/scatter per cell/Size estimation after calibration of scatter
- Phytoplankton images (taxonomical identification >20 um)




SeaDataCloud

Ingesting, validating, long-term storage and access of

Flow Cytometery (FCM) data
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SeaDataCloud

Ingesting, validating, long-term storage and access of Flow
Cytometery (FCM) data

« FCM Common Vocabulary

« Data Transport Format for FCM data

* Ingestion into SeaDataNet Infrastructure

— /.
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5 SeaDataCloud

FCM Common Vocabulary }

* Analysis of the existing codes (PO1 list)

e FCM common parameters (JericoNext)

e Literature review and bibliography (1983-2017)

e Questionnaire (58 questions) to 180 FCM users

sdn-userdesk@seadatanet.org — www.seadatanet.org 10
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E SeaDataCloud

12 Common Param. (Area)

2 FWS_average area

Z FWS_SD area
SWS_average area

2 SWS_SD area
FLR average area
FLR_SD area +
FLO_average_area

';" FLO SD area

Z FLY average area

D FLY SD area

?—‘ FLG_average_ area

A FLG_SD area

Common Metadata Unigque Metadata

sdn-userdesk@seadatanet.org — www.seadatanet.org

FWS_ average height
FWS_SD height
FWS_average height
FWS_SD_height
FLR_average_height
FLR_SD_height
FLO_average height
FLO_SD_height

FLY_ average height
FLY_SD_ height

FLG_ average height
FLG_SD_height

B Common Data

12 Common Param. (Height/Max)

2 parameters

Cluster name=>
NMCLFLO2 = Eukaryote

+ nanophytoplankton

Cluster Name ID=>
IDCLFLO2 =
SDN:F02::F0200005

Unique data

11



SeaDataCloud
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"HETEROGENEITY IN FRAGILITY AND OTHER
BIOCHEMICAL AND BIOPHYSICAL PROPERTIES

A Simple Method to Preserve Oceanic Phytoplankton
for Flow Cytometric Analyses

D. Vaulot, C. Courties, and F. Partensky
CNES, Station Biologique, 25211 Roscoff, France
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. Parameters
Common functional groups

Abundance

Flow Cytometry vocabulary standardization Questionnaire

This questionnaire is dedicated to set up a common standardized vocabulary of the flow cytometry (FCM) metadata and
data. it will take approximately 15 minutes to be completed.

This questionnaire is carried out within the framework of SeaDataCloud H2020 project in order to standardize, validate and
guarantee a long-term storage and access of flow cytometry datasets.

The questionnaire is divided into four main parts:
Part I: FCM Group names and definitions

Part Il: FCM Metadata

Part lll: Sample Metadata

Part IV: FCM Data

There are 58 questions in this survey.

Load unfinished survey Next » Exit and clear survey

sdn-userdesk@seadatanet.org—www.seadatanet.orggl@;. 180 FCM users all around the world 12
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SeaDataCloud

=» 38 answers (2 months)
o Completed answers (79%)

sdn

2

B

@ Uncompleted answers (21%)
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SeaDataCloud

70%
FCM user Profile

Researcher  Engineer PhD Student Other

Gender participation 60%
50%
40%
30%
20%
10%

42,11%

0%

40%
35%
30%
25%
20%
15%
10%

5%

0%

M Female M Male

sdn-userdesk@seadatanet.org — www.seadatanet.org




5 SeaDataCloud

Semantic model (BODC)

Chemical model

Biological model

Physical model

Forward scatter
pulse shape area

Measurement
Substance
Measurement
Matrix
Relationship
Matrix

Matrix
Subcomponent

Measurement
Organism Name
Organism Specifics
Measurement Matrix
Relationship

Matrix

Matrix Subcomponent
Method

Measurement —

Statistical 7 Average
Meas_uremfant Matrix B st i e
Relationship

Matrix » Water body
Method - |

* automated flow
cytometry

Concentration of
carbon (total
inorganic) {TCO2} per
unit mass of the water
body [dissolved plus
reactive particulate
phase]

Abundance of Bacteria
(ITIS: 202421: WoRMS 6)
[Subgroup: heterotrophic]
per unit volume of the water
body by automated flow
cytometry

Forward light scatter pulse

|
shape area average per —|

cluster in the water body by

automated flow cytometry

The cluster name is
managed in a
separate
vocabulary list
(FO2)

sdn-userdesk@seadatanet.org — www.seadatanet.org
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SeaDataCloud

Common vocabulary results = 44 codes

‘ SeaDataNet

ABOUTUS METADATA DATA ACCESS

STANDARDS

BODC WEBSERVICES V2 (LIBRARIES) CL12 SR
Library Thesaurus Title Alt Title Version Members Modified
C16 SeaDataNet sea areas SDN sea areas 9 127 11/7/2012 2:00:06 AM
c17 ICES Platform Codes ICES Platforms 712 5607 3/20/2018 2:00:05 AM ACCESS METADATA
c19 @ SeaVoX salt and fresh water body SeaVoX water bodies 17 263 2/21/2018 2:00:03 AM CATALOGUES
gazetteer
c32 International Standards Organisation  1SO countries 7 251 1/14/2016 2:00:02 AM
countries
C34 Activity purpose categories Purpose categories 4 22 8/27/2011 3:00:05 AM
€35 European Nature Information Svstem EUNIS3 Habitats 1 56 2/19/2010 2:01:37 AM
Fo2 SeaDataCloud Flow Cytometry SDC flow cytometry cluster 2 11
Standardised Cluster Names names
PO1 @ @ BODC Parameter Usage Vocabulary =~ BODC PUV 800 37732
P02 @ SeaDataNet Parameter Discovery SeaDataNet PDV 107 435
Vocabulary
L22 SeaVoX Device Catalogue SeaVoX Device Catalogue 324 1280
RN [N R [ W T T —— S [
P06 BODC data storage units BODC units 95 346

SOFTWARE PRODUCTS EVENTS PUBLICATIONS

ACCESS
VOCABULARIES
E3
HOWTO
CONTRIBUTE?

2/3/2018 2:00:02 AM

3/14/2018 2:00:03 AM

2/13/2018 2:00:03 AM

3/6/2018 2:00:04 AM

A

2/16/2018 2:00:02 AM


http://seadatanet.maris2.nl/v_bodc_vocab_v2/welcome.asp
http://seadatanet.maris2.nl/v_bodc_vocab_v2/welcome.asp

Data Transport Format for FCM Data

=

https://www.seadatanet.orqg/Standards/Data-Transport-Formats

‘ SeaDataNet

ABOUT US METADATA DATA ACCESS STANDARDS SOFTWARE PRODUCTS EVENTS PUBLICATIONS

The SeaDataNet MetCDF (CF) format for profiles, time series and trajectories can be used next to the
SeaDataMet ODV 4 ASCII format in the services of the SeaDataNet infrastructure.

Additional feature types have been defined for the storage of multiple trajectories data like moored
ADCP (Feature type = timeseriesProfile) or shipborn ADCP (Feature type = trajectory profile).

SPECIFIC DOCUMENTATION FOR BIOLOGICAL DATA

DESCRIPTION OF THE SEADATANET DATA TRANSPORT FORMAT FOR BIOLOGICAL DATA

> DOWMNLOAD (991.96 KB) ‘

TEMPLATE AND EXAMPLES OF BIOLOGICAL DATA FILES (ZIP FILE)

| # DOWNLOAD (550.84 KB) ‘

SPECIFIC DOCUMENTATION FOR MICROLITTER DATA

Format and examples of of ODV data and CDI xml metadata files, they have been prepared in the frame
of the EMODnet chemistry project

SPECIFIC DOCUMENTATION FOR FLOWCYTOMETRY DATA

Format and examples of ODV data and CDI xml metadata files

sdn-userdesk@seadatanet.org — www.seadatanet.org 17
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Data Transport Format for FCM Data

SeaDataNet
ABOUT US METADATA DATA ACCESS STANDARDS SOFTWARE PRODUCTS EVENTS PUBLICATIONS
H - TemplateandExampleODV_CDI_FlowCytoMetry - Excel (Echec de I'activation du produit)
The Seabatshiet N ACCUEL INSERTION MISE EN PAGE FORMULES DONMEES REVISION AFFICHAGE
SeaDataMet ODV 4 X 2 >
— - . = E -: Insérer ~ -
Additional feature [} B - Caibri nCJA A =E¥- & |sandand | ’—;‘h ,—; B supprimer =[] -
ADCP (Feature g Coller G I 5~ | & | === & 3= . 2. g o 8 09 Date Mise en forme Mettre sous forme Stylesde  _,,
e - N 4 = s Picker~ conditionnelle~  detableau~  cellules~ % Format~ =
SPECIEIC DOCU hPresse-papiers ] Paolice ] Alignement ] Mombre . Date Style Cellules
ca - F

DESCRIPTION

TERS3

SPECIFIC DOCUM

Format and examp
of the EMODnet ch

SPECIFIC DOCUM

Format and examp

sdn-userdesk@seadate:

https://www.seadatanet.orqg/Standards/Data-Transport-Formats

This file contains : the general description of an ODV Flow Cytometery (FCM) File for SeaDataNet and the detailed description of ODV file Fields that can
be used aswell as an example of FCM dataset with the CDI metadata (Orange sheets) and the corresponding data in the ODV FCM format (Blue sheets).

& H

Trier et Recherc
filtrer = sélectior

Edition

Every ODV sheet contains a set of FCM data and has a HEADER and a DATA TABLE.

The DATA TABLE contains the data

It exists in 2 type of fields: 6 fixed fields and a various number of additional fields.

The HEADER describes the fixed and additional fields

For each of the additional Fields it is required to describe:

-Subject: This header contains the name of the column header of the additional field, and the prefix 'SDN:LOCAL:' indicating it is a local text string.
-Object: This header contains the code from the 'SeaDataNet P01 vocabulary', corresponding to the local subject (codes available at
http://vocab.nerc.ac.uk/collection/P01/current/ ).

-Units: This header describes the units corresponding to the object, according to SeaDataMet P06 vocabulary (available at
http://vocab.nerc.ac.uk/collection/P06/current/).

-Instruments: This header should be entered optionally for the relevant datafields. It corresponds with SeaDataNet L22 vocabulary (available at
http://vocab.nerc.ac.uk/collection/L22/current/).

OBJECTIVE:
This format enables NODC's to make FCM data accessible using SeaDataNet infrastructure and makes it possible for NODC's to use SeaDataNet to
exchange FCM data

0DV Fields_20180302

How to use

General ODV template 20

FCM_CDI fexple_20180302
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Ingestion into SDN

SeaDataCloud
Local FCM data management

DEVER{IES @

Acquisition Analysis Consolidation Expert QC

- i = &)

CytoClus

ation

Aniqissadoy
uoljeisajul

—
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Ingestion into SDN

‘ SeaDataNet

UH

SeaDataCloud

Bentchtop |~ g
In situ flow
automated cytometers
cytometer - }

—— BD Influx

Metadata generation

\\\%
M —

A
ff";i:\(\\\

i / “ 6 \ ASCII Data Table
- - - Con:::mn J‘ e @
CytoClus /
£yiaenze M. Dugenne, 2015
Acquisition Analysis Consolidation

\ 4

- mzZz>»-4>0>mMm

Aungissany

Institut Méditerranéen
d'Océanclogie

\
MIKADO |
\ —l

\
Al Coupling table i

Ocean Data View

A https://odv.awi.de
© 2017 Reiner Schlitzer

|

Download
Manager

IMPORT

‘SDN Format

s
xam

.
“w
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DOWNLOAD v

. |Request Status Manager Menu Options

User Data provider

Standing download requests standing download orders

History of download request

History of all download orders

o S OCEAN DATA VIEW ASCII FORMAT
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SeaDataCloud

B A ST 8 SEADATANET COMMON DATA
SeaDataNet - R INDEX (CDI) V3

LAYER CONTROL® | @ |
[ -

Dl entry Points
Dl entry Tracks [
CDl entry Areas [

Grid Lines -
Regional sea 1 B
Regional sea 1 B
labels

® Display all selected records

@ Only selected records in results list

LISTING RESULTS

® 200 100 © 1000 records ]

ADD TO BASKET ™ TIMESERIES ON || sSUMMARY ”.‘lUUh'l TO 5E ..I:'LII:L"” EXPORT RESULT || STORE QUERY |

| Refine query | New query | Found &7 | Show (1-20) | Previous | Mext 20
# Dataset name = DC country = Start date = Disciplines - Topics Instrument / gear type = Show
BERRE MISE 2014_FCMW France 20140626 Biological oceanography flow cytometers @

> Other biological measurements

BinArgoMed_FCMW France 20150706 Biological oceanography flow cytometers
> Other biological measurements

CELZ5AT_FCMW France 20130521 Biological oceanography flow cytometers
> Other biological measurements

CHROME_MARS2016_FCMW France 20160324 Biological cceanography flow cytometers
> Other biological measurements

sdn-userde

© 0 0 0o

21

DEWEX LEGT_FCMW France 20130203 Biological oceanography flow cytometers
> Other biological measurements



E SeaDataCloud

FCM data are ingested into SeaDataNet infrastructure
Whatever the instrument used = Common Vocabulary (CV)

Decide on a group of experts interested in contributing to the vocabulary

work and decide on a co-ordinator

Update is possible/The BODC Vocabulary Editor webpage:

https://www.bodc.ac.uk/resources/vocabularies/vocabulary editor/

BODC is setting up some repositories on GitHub for each individual
collection and FO2 will have its own too. So this could be used to share

and discuss issues more widely.

sdn-userdesk@seadatanet.org — www.seadatagspgmarine 2015 Presentation


https://www.bodc.ac.uk/resources/vocabularies/vocabulary_editor/

@ Meeting, Location, Dates (to be changed with header/footer menu)
SeaDataCloud

Thank you for your attention
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