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1. Summary

From 25 till 26 oFebruary 2010, the Flanders Marine Institute (VLIZ) organized a workshop on biological
data productsin Oostende, Belgium. This workshop was organized within the framework of the
upcoming European Marine Observation and Data Network, EMODnet, launchbd Matitime Policy

of the European Commission. 57 participants from 42 excellent institutes involved in marine biological
data collection, marine research and marine policy across Europe attended the workshop.

The workshop had three main olgjiives: (1) todiscuss the marine biological data availability and gaps
in Europe, (2) to demonstrate the prototype of the EMODnet biological data portal to different user
groups and (3) to define a set of derive@logicaldata products relevant for prate bodies, public
authorities and researchers.

A huge amount of reliabl&European marine biologicalata and informationwas presented to the
public. These data are available and despite some temporal, spatial and taxonomic limitations, data are
already very useful for analyse$here was a consensus amongst workshop participants that the look
and feel and functionalities of theEMODnet biologicalprototype portal, visualizing both data
observations and data productaere meeting the requirements.

Although the user groups were very diverse, being people from the scientific community, people
involved in the European marine policy and coastal and marine practitioners, a humber of striking
similarities amongst data products were found. In the differaser discussion groups, four different

sets of marine biological data products were identified as priority biological data products being: (1)
species distribution maps and trends, (2) species sensitivity and vulnerability maps, (3) species attributes
funOd A2yt 3INRdzLIAZI |!. Qax Ay@lFaAr@dS aLISOASas NBR f Az

Within the biological EMODnet preparatory action, a few data analysis workshops will be organized in
the near future (2011) to produce some of the da@t@ducts identified during this workshop. The same
community and other relevant stakeholders, identified during the meeting will be involved in this
process.
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Belgium
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1049 BrusseBelgium

European Science Foundation; Marine Bo&vdnderlaarkaai ,/8400 Oostendge
Belgium

European Topic Centre on Biological Diver&tlyC/BQNational Natural History
Museum ParisJardin des Plante§7 Rue Cuviei75005 ParisFrance

Federale overheidsdienst Volksgezondheid, Veiligheid van de Voedselketen en
Leefmilieu; Directoraat generaal Leefmilieu; Dienst Marien MiRdaceVictor
Hortaplein 40 bte/bus 101060 BrusseBelgium

Global Biodiversity Information Facili@BIF Secretarigt)niversitetsparken 132100
CopenhagenDenmark
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Marine Biological Association of the UKe LaboratoryCitadel HillPlymouth, PL1 2PB
UK
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31, 28020 Madrid Spain

Natural History Museum; Department of Zoolp@romwell Road_ondon, SW7 5BJK

National Academy of Sciences of Ukraine; Institute of Biology of the Southern Seas;
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Ukraina

National Oceanic and Atmospheric Administration; National Marine Fisheries Service;
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Atlantic, New Court 48 Carey Street.ondon WC2A 2JQK
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3. Introduction

In October 2007the European Commission presentis vision for an Integrated MaritienPolicy for

the European UnionThis vision is based on the clear recognition that all matters relating to Europe's
oceans and seas are interlinked, and that-sglated policies must elvelop in a joinedip way The
Maritime Policy Blue Bookwelcomed by the European Councannounced that the European
Commission would take steps to set ufzaropean Marine Observation and Data Netwatd improve
access to high quality marine data faivate bodies, public authorities and researchers. In April 2809
roadmap was published outlining the measures that would be taken to meet this objeBinee then, a

set of preparatory actions on biological data, hydrographic data, chemical data, ggigal data and
broad scale habitatdhias been launched for a limited set of Sea Bagiheyaim at gathering gxerience

for a later permanent operational system.

The preparatory actiofor Biological data, coordinated by the Flanders Marine Instif\MidZ)started in
May 2009. Based on the experiesde the development of marindiological datasystems likeurOBIS
(European Ocean Bioggraphic Information System) andoRMS(World Register of Marine Species),
VLIZ and its project partners (ICES, GBIF, IBSS, MarBEF, PANGAEA, SE&RISH0&IODE, ESF
Marine Board started the development of theiological componentdor a future EMODnet In parallel
with the developmen of an online data portal allowing free access to several biologidalta types
(presence, biomass, abundance, diversity indices), the biological preparatory action also perfiatas a
inventory and gapanalysis and identifies andcompiles valueadded bological data products of
European marinebiological datato become freely available through EMODnetfor different user
communities

The data productsvorkshophad three main goals:

V discuss the marinbiological data availability and gaps Europe

V demonstrate the prototype of theEMODnetbiological data portalto different user
groups

V define a set of derived data producteelevant for private bodies, public authorities
andresearchers

and resultedin a set ofkey-recommendationsthat will be implemented in the further development of
the preparatory action for biological datdheywill be communicated to the maritime policy of the
European CommissiorBased on the identification of relevant data produdtmgeted data analysis
workshopswill be organised in the near future.
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4. Data availability across Europe and visualization of data and data
products

V Data availability across Europe

Traditionally, marine researchers collect data in their own field of expertise, often with anednfi
temporal and spatial range. Data are used in a rather limited contiesy, have confined temporal and
spatial ranges and are mostly stored in the institute or university responsible for its collection. This leads
to marine data and informatiomeing scattered around Europe, without a complete overview of what
exists and what is available.

The Biological Lot dEMOIet aims to identify these scattered datasets and to describe them in a
central system, a metadata catalogue freely consultable on the Webcribing and archiving scattered
data will prevent future data loss or corruption and will thus safeguard the documented observations
for future usageThe dentification of existing datasets takes place on both a national and regional level
within Europe and the compilation of this inventory of marine biological datasets is still an ongoing task.

Up till now, over 100 questionnaires were sent out to partners and possible data contributors. This
guestionnaire contained a list of 472 marine biologicaladats already known t&uropean marine
biology metadata catalogues compiled durimgviousand ongoingeuropean and international projects
(Biomare, 200€002; MarBE, 20042009; EurOBIS; OBIS; BBIThe list was accompanied by the
following questions:X) to complete the presentednventory with additional datasets and (2) to inform

us whether the identified data can be made availabl&EMODet. Through this survey, almost 100 new
datasets were identified and described and a number of institutes hgveed to deliver their metadata

on marine datasets soorthis metadata catalogue can be consultechtip://bio. EMODneteu/data-

catalog

Next to contacting the partners of ol EMOMet Biological Network to @mplete this inventory with
more researckoriented datasets, we undertook an additional search for kergn biological monitoring
data. Here, we focused on both national and regional biological monitoring data and we limited
ourselves to the assigned geaghical areadefined in theEMODnettender, being The Bay of Biscay,
Iberian coast and the Greater North Sézluding Kattegat and the English Channel. In our search, all
countries bordering these sa&gions were contacted.

10
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An overview of thenational and regional monitoring activities we have so far identified is presented in
the following table.

Country Groups Temporal scope
Sweden benthos, plankton, mammals 1971 z present
Denmark benthos, plankton, algae 1979 z present
Germany benthos,plankton, birds, mammals, algae 1973 z present
Netherlands benthos, plankton, birds, plants, mammals, bacterii 1948 7 present
Belgium benthos, birds 1979 z present
United Kingdom Benthos, birds, macroalgae, plants 1971t & Present
Ireland plankton, manmals P W w 7 @redent
France benthos, plankton 1987 z present
Spain plankton 1987 - present
Portugal No specific national monitoringprogramme

Groups Temporal scope
HELCOM benthos, plankton, chlorophyll 1979 z present
EEA chlorophyll 1980 7z present
ICES benthos, plankton, fish 1950 - present

This overview is still a work in progress, but already clearly shows that very few countries seem to have a
holistic approach, meaning they monitor all the groups mentioned inEMODet-tender (benthos,
plankton, birds, mammals, reptiles, maeatgae, chlorophyl)We can also observe that most national
monitoring programmesstart around the end of thd9r /s&ndthely n Qa |y R G KF G NBI f
(prel%p N Qa v  F NB  NloNdegratelitie nafidhal smdnigbiingrogrammesit will be key to

identify the used sampling methodologies in order to know if the data can be compared across nations.
This is an argument for fine tuning of natiopabgrammesat European level.

11
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On regiondlevel, data aresometimesgathered in a more aggregated wahis aggregation of datan a
Y2NB 3ISYSNIf fik@sésthé pobsibilitodddifapplicai@igiormation to the system

and will decrease the taxonomic precisidm prevent thigduplicationor to reduce such errors, regional
instances are asked to documeimt detail where all their data come from. If possible, we will give
priority to the most detailed data and information, likely to come from the national |le@el.the
metadata level, a thorough documentation of the data will be given, indicating that certain data are
both available from the national provider as through the regional instancdsplfcateentries would go
unnoticed in the metadata control, an aiidnal check will be done within the database, where queries
will identify possibleduplicates

Locating existing marine biological datasets is just a first step viEki@®@Det. There is also the need to

make these data publicly available, eithg@irectly by makingthe data itselfaccessiblepr indirectly

through derived data products such as maggh aggregated datand graphs. And this information is
Ffa2 LINI 2F GKS WRIGEFE F@FAfroAftAGR@Qd hyS eySSRa
dataset and whether this data can be used for other purposes (e.g. research, disseminati
development of derived pragtts) and within other initiatives. Does the data contain species
information or higher taxon level information, does it represent rdata or are the data aggregated in

some way? If so, what was the aggregation method applied? Are we dealing with presence data only, or
is absence information also documented? Is the abundance and/or biomass information available? All
these questionsina@ | @ NBfIFGS G2 GKS WRFIGF | @FrAfloAtAleqQ 2
documented with great care, again emphasizing the need to have a central system to archive and
describe data as implemented withine EMODnet Biological Lat

V EurOBIS contentrad gap analysis

Since the launch of thEMODet tender in 2008, the number of distribution recordi®ely available
within the EurOBIl®latasystemhas been growing steadily. Currently (July 2010), a total of 13.6 million
distribution records can be consatl through EurOBIS, derived from 228 datasets. The following table
shows the evolution in available data.

Period # datasets # distribution records
2008¢ launch of tender 119 3.6 million

2009¢ summer (EurOBIS gap analysis) 214 8.5 million

2010¢ year IEMODNE{May) 220 13.3 million

The following diagram shows the relative contribution of the large data providers to EurOBIS. The
majority of the data are delivered through ICES, followed by the Continuous Plankton Recorder data
from SAHFO®ata providers are many in numbers and taxonomical range of data they provide. Where

12
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ICES and PANGAEA for example provide mixed data (benthpé(figh G KS RIFGF 2F | ydzYo
are limited in taxonomical range, for example CPR (plankton) and 8&&$rds). Data from a single

provider representingess then 1% of the total amount of data available in EurOBIS were grouped

G 23S0 KS NImbking up 2 ibtkl $2%&E Q

12%

0,4%

6%

8%

14%

W|ICES BmCPR M PANGAEA

W ESAS WINCC E MarBEF
mwWoD [ Sea Search Volunteers [ OBIS - SEAMAP
@ Others

Relative contribution of thiarge dataproviders to EurOBIS.

Once data have been made publicly available, the identification of possible shortcomings can start.
These gaps in the data are mainly situated on three levels: (1) taxonomic, (2) geographical and (3)
temporal. A first gap analysis was performed late 2008en EurOBIS contained 214 datasets,
representing over 8.5 million distribution recordé revised gap analysis is in progress, which will take
into account this large data growth. The main findings of the first gap analysis (late 2009) will be
discussedelow, the results of the revised gap analysis (summer 2010), will be submitted for publication
soon.

Taxonomy

A number of taxonomic groups have not yet been covered (e.g. Myxozoa, Mesozoa, Cephalocarida and
Remipedia), while the European Register of ker Species(ERMS)confirms the presence of
representative species within Europeamaters. Other groups are represente@Platyhelminthes,
Protoctista, Mollusca)but with very few species compared to what can occur in European marine
waters according to B¥WRS.This can be explained by the large diversity within these taxonomic gréups.
ydzY 6 SNJ 2 F 3 NP dzLIAND 3B ¥ @istisBAR@s)Ehicti carbs ékplained by the broader
scope of EurOBIS compared to ERMS or the fact that these species bavielned in European marine
waters but this has not yet been documented in ERMS.

13
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Number of species per higher taxon group in EurOBIS compared to ERMS 4

Distinct valid species names per higher taxonomic group for EurOBIS and ERMS
Geography

The North Sea, English Channel and North East Atlantic regions are vergowethented within
EurOBIS, whereathe Arctic Ocean has hardly any data represented. Differences in number of
distribution records and number of distinct species are related to data gathering efforts, which differ
strongly between regions, depending on theccessibility. The map below does not represent the
general state of biodiversity across European marine waters, but should be seen as a proxy for the
general data coverage so far available within EurOBIS.

Analysis grid representing the number of distinct larger taxonomic groups (Mammals, Aves, Crustacea,
Rotifera, Tunicata...) per grid-cell

Number of distinct larger taxonomic groups pgrid-cell of 3 by 3 degrees.

14
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Time

About 30% of the available species distribution records have no indication of time, which makes them
unsuitable for temporal analyses. The proportion of unsuitable records becomes even larger (about
40%) when requiringnformation on sampling month and/or day, as needed to perform detailed
temporal analysese.g. on a seasonal level. Of all time referenced species distribution records, only 1%
has been collected prior to 1950. This does not mean data prior to 19500a@vailable; they are just

not available in a digital format.

Number of distribution records collected per year
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40000 -

20000 A

0 T T T T T T T T T T T T
1750 1835 1845 1855 1865 1875 1885 1895 1905 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005

Total number of distribution records collected per year
Abundance & life stage

Less tharl5% of the available species records contain abundance information, e.g. stating how many
individuals were found at a locatiomhe other % of species distribution records only state that a
species was present at a location. Although the lack of abundance data might pose problems when one
wants to calculate certain diversity indices, the mese data can be equally valuable in the analysis of
geographical patterns or of species richness. About 14% of the species distribution records contain
relevant information on the life stage of the recovered species. This is a rather low number conpared t
the importance of this information: life stage is indispensable when subdividing marine taxa into so
called functional groups such as benthos or plankton. The lack of the life stage can result in exclusion of
these records in such analyses.

All addressed issues can be dealt with in future data collation, by pointing out to data custodians that
this information can be of the utmost importance to improve the quality of the system and the data it
contains and itangive rise to more higlguality integrated analyses.

15
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V Gap analysisin conclusion

A huge amount of reliable data and information is already publicly available through EurOBIS. When
putting the data to use, one however needs to be critical and realize that using all available da&a in
exercise is nearlimpossible and thus sukelectiors of data needto be made. Upon proper selection,

the data can be used in an endless range of possibilities, going from pregleseece analyses to area
comparisons and even the calculation of diffiet diversity indices.

One does have to recognize a numlbétimitationsof the data. The European seas for example are not
represented evenly within EurOBIS, with especially an underrepresentation of data from the
Mediterranean. Geographical informatias not always exact, but can be derived or generalized, leading
to less precision. Concerning temporal information, a lack of datalp&®) and posR002 is evident.

And finally, one has to take into account the very diverse nature of the data: comb@segrch and
monitoring data is not always straightforward and the same applies to literature versus field data or
speciesrelated data versus more taxonomically aggregated data.

Despite these limitations, the data are already very useful for analysegusneeeds to be critical and
selective.

16
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V Visualization of data and data products

Within the Biological Lot, a portal was developed to visuatieeadata,data and data productsThe
portal is online availabléttp://bio. EMODneteu/portal. It complies with Open Geospatial Consortium
(OGC) standards. All GIS layers can be made available via OGC Web Map Servite$h@VoOISC
compliancy allows interoperability with other data catalogues: the Biological PorEM&ihet will for
example be able to display data layers compbgather lots.

m EMODnet Pilot Portal For Biology
Sbaeruator and Data Discovery and Access Service
Data Network
; Legend | Help Lat: 0 Lon:0

I(Chouse a theme) L]

‘ Search H Reset map

» Data catalog

RN 5t

i : :yfz‘" =
&ﬂdim_gg_.n.@ﬂ.-r jiksvoorw aarden

‘ Parameters Datasets ‘ Layers

Search for taxa in the search box

First prototype Biology portal, available afttp://bio. EMODneteu/portal

The metadata catalogue provides an overview of inventoried datasets and indicates whether the data
are available through the portal or not. This catalogue is ISO19115 compliant and contains information
on the geogaphic, taxonomic and temporal cover of the data, the collected parameters, who has
collected the data and a precision and resolution of the data. The portal contains all biogeographic
datasets available through EurOBIS and several GIS |ayerscatalogudtself can be searched at
http://bio. EMODneteu/data-catalog

The available data can be queried in several ways. Taxonomic queries allow the user to look for data on
specific species or species groupSlik T 22 LI | y{1 G2y s LKedG2LX yliz2y=Z
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matched to the World Register of Marine Species standard (WoRM®,marinespecies.og adding
to the quality control of the system. Additionally, tlhiser can define boundaries on three dimensions:
time, geographical space and water depth.

' TG4SNI RSTAYAYy3 GKS aStSOGA2yoavy NBadzZ Ga NBE IADS
the observation data for the selected taxon. The secor@tule - parametersg shows information on

biological parameters such as abundance, biomass and chlorophyll a data. All datasets containing (part

of) the requested taxonomic data are listed in a third module. A fourth module lists information on
aggregatediological data available as GIS layers.

The portal can map both observational datad aggregated data in an online Geographic Information
System. The system allows the user to zoom, pan and look at the attributes such as values, latitude,
longitude, dah, station name and a link to the metadata of the mapped data. A legend is displayed for
all the selected GIS layers.

Data Network

Search Help Lat 4229 Lon-21.45

Data ~
[¥] aranshisstoma tncestazum in G081
[ catanoises carnamus in Br0sls
Salinity
faic ¥
Medeemeanean L2
Northgaa ¥
Velocity
[
Medtemeanean ¥
Zooplankton
CPR feevsal fnomalies Copesad abundarce ¥ [years1660)
§-1310-02
-0.210-005
-0.0510 0.06
00650018
Ho18to 11

[Z] cPr semal Anomaties Copepod atundance ¥ [yaare1580] w

imagaery @2010 TanaMetrics - Taims of Use

Mapping of both species observations and aggregated data layers (GIS layer)
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5. User needs for data products for different user communities

One of the main goals for organizing the workshop wadetiine a set of derived marine biological data
products that are relevant for different user grougEMODnetis a user driven process, prioritiesdan
targets needto be set by those who requirthe data and it is the user who must decide where
EMOIet can provide addedalue to what already exists. Therefore, several representatives from
different user communities where invited to participate in dissionsfocusing on the needs for specific
biological data products for different user groups and purposes. Four different user groups where
identified:

1. Science: nderstanding the system

2. Policy: mnitoring the system, longerm changes (making thegtit decisions)

3. Practitioners: activities at sea (shderm impacts)

4. Dissemination, education and raising of awareness.
Every discussion was introduced by a presentation on possible data produetscfarser group.
V Science: nderstanding thesystem

Plenary presentation: Scientific use of biodiversity databases (Peter M.J. Herman and Mark J. Costello)

Using current databases, monitorimyogrammesand
scientific knowledge, the scientific community is looking
for indices that indicate the stas and future
evolution of marine ecosystems Europe By doing so,
they assist in managing the future of the European seas.
Potential indicators include species richness, trophic
structures, eutrophication indicators or the spatial
structure of commurties.

Data on species presence, abundance and biomass at
different scales andunctional and structural species
attributes (trophic role, reef forming) are critical to
come to these indicatorsut also environmental and
biogeochemical data at different scales are needed.
Important is to create dataproducts that aim at
temporal scales justified by the data

PeterM.J.Herman (top) ané happychair,
lain Shepbrd
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For regional seafNorth Sea) a decadal time scale with a 10 km spatial scplebsbly the maximum
attainable. Coasts and estuaries will probably require a higher resolution. fatiaucts should also
make use of bottpoint data and modelgto interpolate between datgoints. Taxonomic, habitat and
parameter standards are necessaryof biological datamanagement, however exchange tools for
biological data can still be improved based on the experiences from the physical oceanography.

The overall aim is to come towar@s ecosystem product combining structural environmental data,
ocearographic data, habitat data and biological datalso the biogeochemistry gaps should be filled.

Plenary group(topand Mark J.Costello
(bottom)

Discussion group:Peter Herman, Mark Costello
Volodymyr VladymyrqgvOleksandra Sergeyeva Kees
Camphuysn, Begt Karlson, Ward AppeltanBrancisco
Hernanagz David Remsen Jessie Bluvias, Leen
Vandepitte, Stgphane RRsant, Matteo Vincj Todd
O®rien, Pascallegrand Daniel Hallam Fabio Bulleri
Christos Arvanitides Guy Bachelet Alexander
Mikaelyan, Dan Lear, Tim Dunn

Within the science oriented discussion group the
O dzNNBS2/{i  Nthad skaBuld e considered as the
drivers for the development of biological data products
were first identified Eight issues weiéstedthat should
be seen as the drérs for the creation of value added
biological data products:climate change and its
influence on the temperature and acidificatign
invasive species, regime shifts(trophic levels)
eutrophication, harmful algd blooms, community
stability, biodiversity bss and marine litter and
contaminants

Based on the available datidaree kinds of data products were identifiedistingthe data that is needed
to compile these products and the outputs these dptaducts should deliver.

V Speciedlistribution maps these products should include information presence and absenct
of marine species and should provitteerpolated information between the data points. Ideall
the maps should havea seasonal resolution and include depth informationAdditional
important environmental variables are temperature, oxygen and chlorophyll. These map
allow observing trends and changes in species distribution and unravelling climate ¢
impacts. Focus should go pootected species in areas sensitive particular threats
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V Species attributesspecies should be categorised using specific attributes like thaghic level
the habitat in which they occur, theilife history, if they areinvasivee A FABA (ACFapekific
indicator species for OSPAR, the bird or habitat directivEhe ERMS/WoRMS marine sped
register should be used as the taxonomic backbone for the attributes. Maps and graphs of
categorised species could be linked with the specific ecosystem functions.

V Abundance and biomass datadata products visualizing the abundance and biomass
essential to visualize the productivity of an area or ecosystem. These products should int
data on chlorophyll, phytoplankton, zooplankton and benthic fauna. Both sidefamctional
groups are important elements.

V Policy: nonitoring the system, longerm changes (making the right decisions)

Plenary presentatiortiow to optimize measurement and monitoring the environmental system:
need of public authorities fapecific derived data products (Gert Verreet)

Based on scientific advice, tleeosystem based approadhas now been recognized by policy makers
and will be adoptedvithin the marine strategies. This is a very important element in the question on the
needfor data productsand the question howneasurements and monitoring could be optimized

Tradtionally, countries monitor and generate data to
assess the environmentsstatus of thewaters. Known
examples are the OSPAR and HELCOM monitoring of
the eutrophication of the marine waterswhile the
OSPAR eutrophication assessmeabmpiles national
assessments of nationally held data, tHeELCOM
eutrophication assessmentds based on a common
assessment. In both assessments a varying degree of
Gert Verreet, outlining the need of biological biological datasets arased by countries buthe latter

data products within the policy context provides evidently a more robust basin wide outcome.

Now, new levels of sophistication are put into the development of thessessmentsWhile OSPAR is
working towards an overall monitoring and assessment strategy, the overall biodiversity assessment of
HELCOM resulted in a call to improve the underlying set of biodiversity indicdtoysinitél
FaaSaaySyaés GgSI aBR 2RI &) &Y WR PHrndlafed including dataiflons
historical data, the ability to process data in multiple ways and the linking of biodiversity data with
pressures. An improved and comprehensive set of indicators covering the main ectsys
components was proposed in the OSRARIity status reports, 2010. Al$¢éELCOM will work on a core

set of biodiversity indicators for the Baltic Seavith the specific aim of collecting data that are needed

to assesshe conservation status of Balticdaliversity.
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