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Abstract The
Information System—EurOBIS—is an integrated data
system developed by the Flanders Marine Institute
(VLIZ) for the EU Network of Excellence “Marine
Biodiversity and Ecosystem Functioning” (MarBEF)

European Ocean Biogeographic

in 2004. Its principle aims are to centralise the largely
scattered biogeographical data on marine species
collected by European institutions and to make these
quality-controlled data freely available and easily
accessible. It is in essence a distributed system in
which individual datasets go through a series of
quality control procedures before they are integrated
into one large consolidated database. EurOBIS is
freely available online at www.eiuobis.org, where
marine biogeographical data—with a focus on tax-
onomy, temporal and spatial distribution—can be
consulted and downloaded for analyses. Over the last
6 years, EurOBIS has collected 228 datasets contrib-
uted by more than 75 institutes, representing over 13.6
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million distribution records of which almost 12.5
million records are species level identifications. It is
now the largest online searchable public source of
European marine biological data, holding biogeo-
graphical information on 26,801 species and 9,221
genera. EurOBIS acts as the European node of OBIS,
the Ocean Biogeographic Information System of the
Census of Marine Life (CoML). EurOBIS shares its
data with OBIS, which in its turn shares its content
with the Global Biodiversity Information Facility
(GBIF). This article describes the status of the Euro-
pean Ocean Biogeographic Information System,
identifies data gaps, possible applications, uses and
limitations. It also formulates a strategy for the growth
and improvement of the system and wants to appeal
for more contributions.

Keywords Database *Biogeography «Marine
biodiversity * Europe *Data integration °

Data limitations

Introduction

Data on the biological component of the marine
environment—also in Europe—is mostly scattered
throughout the scientific landscape and has often not
been published (Grassle & Stocks, 1999; Grassle,
2000; Myers, 2000; Zeller et al,, 2005). Moreover,
marine scientists mainly conduct their research in
their own field of expertise, focused on specific taxa or
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ecosystem components and on relatively small tem-
poral and spatial ranges (e.g. Costello & Vanden
Berghe, 2006; Vandepitte et al., 2009) and they ignore
the fact that these data can be deployed for other—
often much broader—purposes (Froese et al., 1999).
In addition, several—often long-term—national mon-
itoring programmes are generating a vast amount of
data, but international coordination, standardisation
and automated data sharing procedures are not yet in
place. However, bringing existing datasets together
and making them easily accessible and freely avail-
able will provide a very powerful information
resource, which could greatly broaden our current
knowledge on marine community structure and the
(changes within) temporal and spatial distribution of
European marine species.

For these reasons, EurOBIS was developed in
2004 within the FP6 Network of Excellence “Marine
Biodiversity and Ecosystem Functioning” (MarBEF
NoE, 2004-2009). The principle aim of EurOBIS is
twofold: (1) to centralise the largely scattered Euro-
pean biogeographical data on marine species in one
easily accessible (virtual) location and (2) to make
these quality-controlled biogeographical data freely
and widely available, by providing its end-users—
scientists, policy makers and the public at large—a
searchable database on marine species, with a main
focus on taxonomy and distribution records in space
and time. EurOBIS covers an area of about 22 mil-
lion km2 and includes all the continental shelf seas of
Europe, including the Mediterranean shelf and the
Baltic Seas (Costello et al,, 2001). The geographical
boundaries are set to 90N-70E-26N*15W.

This article primarily aims to describe the status of
EurOBIS, the data flow to international initiatives
starting from this system, the quality control proce-
dures and identifies gaps in the system in terms of
taxonomic, geographical and temporal coverage. In
addition, the system itself is critically evaluated to
determine important gaps in the data collation
process and how they can be filled in the future.

The EurOBIS database

The European Ocean Biogeographic Information
System (EurOBIS) is a distributed system that allows
searching multiple datasets simultaneously for geo-
graphical information on marine organisms, focused

O Springer

Hydrobiologia (2011) 667:1-14

on three main parameters of a distribution record:
taxonomy, temporal and geographical cover. The
database consists of a standard list of data fields, the
OBIS schema version 1.1, which is an extension of
DarwinCore 2. This OBIS scheme is the content
standard used by OBIS and is designed for marine
biodiversity data, specifically to record the capture or
observation of a particular species at a certain location.
It can also be used for documenting specimens from
museum collections and literature data. The scheme
lists 74 data fields, of which 7 are mandatory and an
additional 15 are classified as highly recommended.
All other data fields are optional. For a full overview of
the OBIS scheme, we refer to the OBIS website
(http://www.iobis.org/node/304). EurOBIS is freely
available online and can be explored through a
dynamic search-interface (http://www.eurobis.org).

Contributing data to EurOBIS

Scientists or institutes can provide biological data
from European marine waters to EurOBIS either by
sending the digitised data directly to the EurOBIS
data management team or by setting up a distributed
database system (DiGIR, http://sourceforge.net/pro
jects/digir/files/) (Fig. 2). In both cases the data cus-
todian remains the owner of the provided data and
updates are possible at any given time. DiGIR can be
seen as a communication medium between the Eur-
OBIS portal and the provider: when the portal is
being queried, this query is also sent out to its dis-
tributed data contributors where it is translated into
an equivalent request compatible with the structure of
the local database. The response is translated to
match the EurOBIS structure and is then shown on
the EurOBIS web pages. Joining EurOBIS through
this distributed data system as a contributor is rela-
tively easy, as no adaptations to the local database
structure are necessary: contributors only have to
establish a link between the EurOBIS data fields and
their own data fields, allowing DiGIR to recognise
compliant fields and information. For performance
reasons however—e.g. a decrease in reaction and
performance speed due to network growth or certain
sources being temporarily off-line—a local copy of
all these distributed data is retrieved through DiGIR
and is held at the Flanders Marine Institute (VLIZ)
(see also Costello & Vanden Berghe, 2006). Regular
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queries and updates between EurOBIS and these
providers guarantee the completeness, quality and
integrity of the data in the system. After quality
control procedures, both the data and a thorough
metadata description become freely available through
the EurOBIS web portal. EurOBIS also accepts non-
European marine data, provided they are collected by
European institutes.

Although scientists may raise a lot of concerns for
making their data widely available—e.g. regarding
data control, potential misuse, sensitivity of data or
possible competition—the majority of these argu-
ments can easily be refuted or taken into account in
data use agreements and data policies (e.g. Froese
et al., 1999; Prance, 2000; Parr & Cummings, 2005;
Costello, 2009). To avoid possible misuse of the
publicly available data on the EurOBIS portal by
third parties, a Terms of Use was developed. Its main
points are listed in Box 1.

Since the start of EurOBIS in 2004, there has been
a steady growth of freely available distribution
records (Fig. la). In July 2010, 228 datasets are
13,601,201
records provided by more than 75 data custodian

available representing distribution
institutes. Appendix 1in Supplementary material lists
all the available datasets with their temporal and
geographical span, number of taxa and distribution
records. An overview of the largest data providers to
EurOBIS with their respective number of distribution

records is given in Table 1.

International data flow
Together with the host organisations or institutes of

the 13 other Regional OBIS Nodes (RONs), the
Flanders Marine Institute (VEIZ) has committed to a

Box 1 EurOBIS Terms of Use

continuous support of OBIS, translated in serving
distribution data on European marine species freely
available online and developing a data provider and
end-user community (www.iobis.org). The regional
nodes generally have a better insight in the available
data for the specific region and often have personal
contact with the data collecting scientists (Chavan
et al., 2005). Working on a smaller geographical scale
also allows a good overview of possible data pro-
viders through networking and project involvement.
These advantages make it more efficient to mobilise
marine biodiversity information from their area
compared to a data collection effort of a central,
international portal. EurOBIS shares its data with
OBIS through the use of DiGIR’s client packages
(Fig. 2) and is currently the largest data provider to
OBIS: almost 50% of the total number of distribution
records available in OBIS is shared with EurOBIS.
OBIS is the information component of the Census of
Marine Life (CoML), a 10-year initiative to assess
and explain the diversity, distribution and abundance
of life in the oceans—past, present and future
(Grassle, 2000; Decker & O’Dor, 2003; Yarincik &
O’Dor, 2005) and stores all marine biogeographical
data gathered through the different CoML projects,
but is not limited to this. In its turn, OBIS shares its
data with GBIF—the Global Biodiversity Informa-
tion Facility—which also uses DiGIR and XML
transfer protocols (Fig. 2). GBIF is a network of data
providers that facilitates the digitisation of biodiver-
sity data and builds a biodiversity information infra-
structure (http://www.gbif.org). OBIS is recognised
as the marine thematic sub-network of GBIF and is
one of'its largest data providers (http://www.iobis.org).
As of July 2010, OBIS has contributed 27.7 million
distribution records to GBIF, accounting for almost
14% of GBIF’s total number of records.

By consulting or downloading data or data products from EurOBIS, the user agrees to the following:

To use the data for non-commercial purposes only. For commercial use, prior written consent of the original data custodian is

required

Not to redistribute the downloaded data through other media, but to refer to the EurOBIS website

To cite each used data set and EurOBIS appropriately in each publication based on EurOBIS data

To forward the citation of any publication / report that made use of the data provided by EurOBIS for inclusion in our list of

references

Not to hold neither EurOBIS nor the original data custodian liable for errors in the data. Whilst we have made every effort to
ensure the quality of the database, we cannot guarantee the accuracy of these data
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The regional approach and thematic focus of
EurOBIS—the European marine waters—gives the
system a number of advantages compared to its
umbrella systems OBIS and GBIF. As EurOBIS is a
European system, it can apply for (co-)financing on
the European level, for example by participating in
framework programmes, ESFRI-infrastructures and
other projects. National, regional or European fund-
ing agencies thus help finance the development and
maintenance of the EurOBIS portal, thereby making
continuous data gathering, integration and standardi-
sation possible. Due to the specific scope of
EurOBIS, its host institute can focus on gathering
additional data and information which cannot be
captured in the general OBIS Scheme. The Flanders
Marine Institute (VLIZ)—as host institute—also has
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the opportunity to develop relevant analysis tools
and applications for the portal not available in OBIS
or GBIF. A similar approach has been followed by
the thematic OBIS Node OBIS Seamap (e.g. Halpin
et al, 2009; Read et al., 2011). This way, both
portals have created added value and provide a
higher precision of the data which cannot be
transferred to OBIS due to the limited scheme for
data exchange.

The EurOBIS data infrastructure is also used as the
central hub for making biological data available
within EMODnet, the European Marine Observation
and Data Network. EMODnet is currently carried out
as a 3-year preparatory action (2009-2011) and aims
at gathering experience for a later permanent oper-
ational system (Anon., 2009; http://bio.emodnet.eu).
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Table 1 Absolute and relative share of the largest data con-
tributions to EurOBIS

Provider Total number of records  Relative proportion
ICES 5,543,476 40.8
CPR 1,838,855 13.5
PANGAEA 1,562,156 11.5
NBN 1,436,987 10.6
ESAS 1,122,883 8.3
MarBEF 422,518 3.1
REPHY 285,562 2.1
WOD 180,354 13
IBSS 151,610 1.1
Others 1,056,800 7.8
Total 13,601,201 100

ICES International Council for the Exploration of the Sea, CPR
Continuous Plankton Recorder, PANGAEA Publishing Network
for Geoscientific & Environmental Data, NBN National
Biodiversity Network (UK), ESAS European Seabirds at Sea,
MarBEF Marine Biodiversity and Ecosystem Functioning
Network of Excellence, REPHY Réseau de Surveillance
Phytoplanctonique, WOD World Ocean Database, IBSS
Institute of Biology of the Southern Seas, others all other
providers combined

Additionally, it is planned that EurOBIS will
become one of the future LifeWatch components,
providing services and access to marine species
distribution information in Europe. LifeWatch will be
a large-scale European research infrastructure for
biodiversity data and observatories (www.lifewatch.
eu). LifeWatch is currently in its preparatory phase
and is expected to take off in 2012.
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Fig. 2 Interrelatedness between the data providers of Euro-
pean marine biological data, the European node of the Ocean
Biogeographic Information System (EurOBIS), the Ocean
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Quality control and standardisation procedures

Compiling data from different sources collected for
various purposes and under diverse circumstances
requires a minimum of standardisation and quality
control before sound and useful integration becomes
possible. An in-depth quality control on each con-
tributing dataset in terms of taxonomy and geography
improves both the quality of the individual source
dataset and the quality of the integrated data, as all
inconsistencies or doubts are communicated back to
the data provider. This does not only provide a strong
added value for the data custodian, but also for the
user: being able to access and use higher quality data,
controlled on different levels, will lead to more
reliable and higher-level analyses, conclusions and
decisions (Froese et al,, 1999).

Taxonomic standardisation

EurOBIS uses the World Register of Marine Species
(WoRMS, www.marinespecies.org) as a standard list
for taxonomic names. WoRMS is an authoritative
taxonomic list of species occurring worldwide in the
marine environment (Appeltans et al,, 2009). All
taxon names are matched with WoRMS to trace and
rule out spelling variations and resolve frequently
used synonyms. Unmatched taxa are sent back to the
data provider for a secondary check-up. If it concerns
valid taxon names not yet present in WoRMS, these
are passed on to the responsible taxonomic editors of
WoRMS who will check them, resolve the taxonomy
and may decide to add them to the Register. Taxa

Providers

Providers

iBtoCASEI ren |0iGIR| ICSV. TAB.,

ICSV. TAB. |

/

iphic scope: the Wood

, All marine data
of the world

Biogeographic Information System (OBIS) and the Global
Biodiversity Information Facility (GBIF)
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with uncertain determinations (e.g. sp.1; sp.; cfr.; aff.)
are matched to the first suitable higher taxonomic
level.

Geographical standardisation

Geographical information can be recorded in several
ways. The most straightforward are geographical
coordinates—latitude and longitude—expressed in
decimal degrees. Standard quality control procedure
implies plotting these coordinates on a map to
identify possible positioning errors which can include
sampling locations on land or outside the indicated
geographical range due to accidental swapping of
latitude and longitude or errors related to the use of
the minus sign (the minus sign is used to indicate S
and W in decimal degrees). Location data can also be
delivered as a broader geographical range, e.g.
present in the North Sea, the Mediterranean or the
Kattegat. When coordinates are missing, EurOBIS
makes use of the VLIZ Marine Gazetteer (VLI-
MAR)—a standard, relational list of geographical
names—to assign matching latitudes and longitudes
to a location (VLIZ, 2010). In these cases, a centroid
coordinate for these respective sea basins is assigned
as well as the precision—expressed in metres—thus
evidently importing loss of precision into the system.
A third generalised delivery of geographical infor-
mation is a reference to a country, e.g. present in
France, U.K. or Spain. For these records, the centroid
coordinates of the country were assigned to the
distribution records, giving rise to marine species
distributions falling on land and thus an even greater
loss of precision. In these cases, a note can accom-
pany the distribution record, to draw the user’s
attention to this generalisation.

Fitness for use of the data and possible pitfalls

Using the available data in EurOBIS requires a
critical mind: the relevant information and data
should be filtered conscientiously prior to testing a
hypothesis. This section gives a concise overview of
the available data and information in EurOBIS, how
this data can be put to use and which deficits and
ambiguities have to be taken into account to perform
reliable analyses at different levels.
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Taxonomy

Taxonomic quality control procedures have identified
5,600 species and/or genus names which were spelled
incorrectly and 4,772 species and/or genus names
were considered synonyms by taxonomic experts. All
these taxonomically unaccepted names are now
linked to their valid counterparts, greatly improving
the taxonomic quality of the available data. In July
2010, EurOBIS held biogeographical information on
26,801 species and 9,221 genera. Respectively, 84
and 88% of those species and genera have been
documented within European marine waters. The
remaining species were reported by European insti-
tutes to occur outside Europe. For two major
taxonomic groups, over 50% of the documented
species only occurred outside the European marine
waters: Brachiopoda (77% or 102 species outside
compared to 32 inside Europe) and Cephalorhyncha
(59% or 13 species outside compared to 9 species
inside Europe).

Overall, the numbers of recorded distinct species
within European marine waters in EurOBIS for the 45
defined major taxonomic groups seemed high, but are
for 37 of these (significantly) lower than the number
of species documented in the European Register of
Marine Species (ERMS) (Fig. 3). For eight groups
(Bacteria, Chromista, Plantae, Echiura, Cephalochor-
data, Hexapoda, Pisces and Aves) this ratio is inverse,
which can be explained by the fact that EurOBIS has
a broader environmental scope than ERMS: whereas
ERMS is limited to marine and brackish water
species, EurOBIS, e.g. also includes plants or birds
that are part of the coastal dunes or mudflats. Two
additional explanations for this inverse ratio can be
formulated: (1) these species do occur in European
marine waters but have not yet been documented in
ERMS, or (2) the species has been confused with
resembling non-European species. For the former
explanation, it has to be noted that ERMS has not
recently been updated for a number of groups,
possibly creating gaps in our knowledge on the
geographical spread of species from these groups. In
contrast to these gaps, all the European species of
Agnatha, Reptilia and Cycliophora listed in ERMS
are documented within EurOBIS (respectively, 6, 5
and 1 species), whereas Xenoturbellida, Myxozoa
and Placozoa are not yet represented in the EurOBIS
system.



Hydrobiologia (2011) 667:1-14

Q

O 5000
(I) m EurOBIS species in Europe
g 4500

I species in ERMS
£ 4000
3500
3000
~ 2500
2000
1500

1000

500

= H s 8 2 8§ & 8 58 8 8 s s s s s g @ s
z s £ 2 £ £ £ 3 £S5 235 E =
2 5 82 - & s e =& =% s 2= 22 3
= c g 8§ % s = T2 5 ¢tofg o8 = S = <= =2 ¢
g s E =% 228 % 26 &5 58 2 2T g
2 = =] = v o ©°
@ S5 A~ S Emx S EEEE SR ZH
o = = = s s £ %535 353 2
o El 2, 227 2 2 3 »
s = s 3 Z
O = = o = = =
2 £ i~ S ®
s s 5 S .
a~ = 9] <
o

Fig. 3 Distinct valid species names
species, not all shown on the graph

The large differences between ERMS and Eur-
OBIS in number of European distinct species within
each defined major taxonomic group clearly indicate
a (significant) gap in the taxonomic coverage of the
system. For 13 of these major taxonomic groups, less
than 50% of the species documented in ERMS are
represented in EurOBIS, amounting to less than 25%
for 6 of these groups (Platyhelminthes, Nemertea,
Cephalorhyncha, Acanthocephala, Mesozoa and
Tardigrada).

Rare species occurrences—e.g. only one or a few
distribution records for a certain species—should be
checked carefully before including or excluding them
in analyses. Within EurOBIS, 6,292 species (23%)
have only been documented once (single records),
12,065 species (45%) have been recorded five times
or less. A lack of more observations can be due to the
organism either being poorly known, recently dis-
covered, difficult to catch and/or preserve, thereby
hampering accurate identification or it is just very
rare. It can also concern wrongfully identified species
not naturally occurring in Europe. In the latter case,
one wants to exclude them, for the former, inclusion
or exclusion will depend on the influence of rare
species on the formulated hypothesis. The top 10 of
most commonly documented species within EurOBIS
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for EurOBIS and ERMS. ERMS contains over 7,000 Crustacea

(more than 100,000 observations) consists solely of
birds (4 species) and fish (6 species), led by common
dab (Limanda limanda) having 750,539 observations
within European marine waters. Additionally, for
4,317 of the species recorded in EurOBIS, the
distribution information is limited to non-European
marine waters.

Geography

The North Sea, the Celtic Sea and the English
Channel are—based on a combination of the number
of available distribution records, major taxonomic
groups (as listed in Fig. 3), genera and species—very
well documented within EurOBIS (Table 2). The
Baltic Sea is only preceded by the North Sea in
(830,000 vs. 4.9
million records), but its number of associated major

number of distribution records

taxonomic groups, genera and species is significantly
lower compared to the IHO regions with a similar
amount of distribution records. This might be due to
the nature of the available datasets which largely
focus on macrobenthic invertebrates, compared to
other regions. A recent publication on the Baltic Sea
(Ojaveer et al., 2010) confirms the lack of infor-
mation on certain groups such as meiobenthos and
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Table 2 Overview of number of distribution records, number of major taxonomic groups, number of distinct species and number of

distinct genera in the 30 sea areas falling completely within the EurOBIS scope

IHO area Distr. records
North Sea 4,977,880
Baltic Sea 832,893
Celtic Sea 670,510
English Channel 656,594
Inner Seas off the West Coast of Scotland 575,049
Irish Sea and St. George's Channel 529,274
Kattegat 317,657
Norwegian Sea 246,923
Skaggerak 236,226
Bay of Biscay 207,940
Mediterranean Sea— W estern Basin 147,027
Bristol Channel 106,201
Black Sea 74,332
White Sea 70,223
Barentsz Sea 58,600
Mediterranean Sea—Eastern Basin 51,015
Tyrrhenian Sea 50,687
Adriatic Sea 45,507
Aegean Sea 44,027
Balearic Sea 43,448
Greenland Sea 38,635
ITonian Sea 28,028
Alboran Sea 27,618
Gulf of Bothnia 13,456
Gulf of Riga 10,198
Gulf of Finland 2,491
Ligurian Sea 1,631
Sea of Marmara 798
Strait of Gibraltar 288
Sea of Azov 23
Total 10,065,179*

Major taxonomic groups Species Genera
38 6,638 3,563
25 913 730
34 4,027 2,580
37 5,745 3,132
37 2,816 1,848
37 4,528 2,516
35 1,780 1,257
27 2,396 1,617
24 744 632
25 2,646 1,608
28 2,686 1,717
30 1,550 1,193
23 1,922 829
17 159 146
23 1,165 822
23 2,866 1,532
25 2,466 1,373
22 2,285 1,244
23 3,028 1,875
14 1,207 681
25 1,237 934
18 1,377 908
20 537 412
17 759 412
13 91 86
13 74 66
14 214 256

9 49 49
14 107 116
2 18 13
42 22,513%%* 8,114%*

Classification of the seas is based on the chart ‘Limits of Oceans and Seas' of IHO (Anon., 1953). IHO areas are arranged in

descending order of number of distribution records

*Sum of all records collected within the listed IHOs. Records from outside European marine waters are not listed here

**Total number of distinct European major taxonomic groups, species and genera available in EurOBIS

non-commercial fish species for this region. Of the 5
IHO areas with the least number of distribution
records (less than 2,500; Table 2), the northern IHO’s
are characterised by the lowest number of docu-
mented major taxonomic groups, genera and species
(Gulf of Finland, Sea of Marmara and Sea of Azov).
Figure 4 represents the number of major taxonomic
groups in the European marine environment, showing
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that the Arctic Ocean and the African side of the
Mediterranean Sea have hardly any data represented
in EurOBIS. Due to the incomplete nature of
EurOBIS in terms of data coverage, this map cannot
be seen as a representative picture of the general state
of the biodiversity within European marine waters.
Both Fig. 4 and Table 2 should merely be seen as a
proxy for the general data coverage which is so far
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reached so far rather than a
view of the true biodiversity

available within EurOBIS. As data gathering efforts
can differ strongly between regions—depending on
their accessibility and/or cost to reach and sample the
desired area—comparing, e.g. the actual species
richness or predicting the expected species richness
between regions should be done cautiously. Addi-
tionally, such comparison should not only take into
account the sampling effort, but should also consider
a possible sampling selectivity as, e.g. certain trawl
surveys might be exclusively focused on mapping the
distribution of commercial (fish) species, thus not
giving a representative view of all species present in a
given area.

Analysing data from EurOBIS on a European or
regional sea basin level and based on presence
information is rather straightforward and can include
both point locations and generalised indications of a
sampling location, as discussed in the quality control
procedures. The generalisations (e.g. Mediterranean,
see Fig. 4) can however become problematic when
investigating or comparing areas smaller than the
originally mentioned areas (e.g. Eastern and Western
Mediterranean Basin), in which these generalised
records should ideally be ignored. It becomes even
more difficult when literature sources for example
state ‘present in France’. In such case, one cannot be
sure whether this refers to the Atlantic or Mediter-
ranean side of France—or even both—and mostly
leads to exclusion of these records. On a European
analysis level however, these records might prove to
be useful for composing species lists on country-
level.

1T
0 600 1000

Sampling depth—the third dimension of a geo-
graphical position—is documented for 44% of the
distribution records, with samples collected from the
surface till the deepest point of the geographical
scope (—6,339 m). Over 80% of these depth-docu-
mented records were collected in the upper 10 m
layer of the water column or in intertidal areas.
Currently, there is no quality control procedure in
place for these depth values. In the future, a quality
control procedure for depth values will be developed.
Two bathymetric models will be used to test the
tracing of possible inaccurate values: the ETOPO
Global Relief Model (Amante & Eakins, 2009) and
the General Bathymetric Chart of the Oceans
(GEBCO; Anon., 2010).

Temporal coverage

The detail of the temporal information captured in
EurOBIS (year-month-day) makes almost all distri-
bution records suitable for, e.g. seasonal analyses. Of
all time-referenced distribution records (13,073,541
records), less than 1% (86,711 records) has been
collected prior to 1950, with the oldest record dating
back to 1748 (Fig. lb). From 2001 onwards, fewer
distribution records are available, possibly explained
by the time-lag in making data available. Post-2000
data are relatively recent and researchers are not
prone to share data in such an early stage of their
research or data processing. Moreover, species iden-
tifications can be very time-consuming, adding to the
time-lag in data availability.
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A total of 62 datasets have a temporal span of ten
or more years and 14 of them—equalling 8.8 million
distribution records—represent a continuous time-
series within their temporal span, making them very
suitable in monitoring or long-term related research.

Time-related data—both recent and historical—
represent an indispensable component of the global
representation of species distributions. Historical data
can give scientists new insights on ocean life before
human impacts (e.g. Fortibuoni et al., 2010; Thurstan
& Roberts, 2010), reveal regime shifts and the effect
of climate change and they can ultimately provide
adequate information to counter the shifting baseline
syndrome. Shifting baselines (Pauly, 1995) have
already been given extensive attention in the marine
realm (e.g. Jackson et al, 2001; Baum & Myers,
2004; Balmford & Bond, 2005), but an overall picture
on baselines for invertebrates seems to be lacking.
This stresses the need to fill these gaps by gathering
occurrence data prior to 1950. This can be accom-
plished by ‘data rescue’ actions, focusing on tracing
historical paper-based datasets and digitizing them.
However, to keep a healthy balance in relation to the
temporal scale, future efforts should also keep up the
pace with data collating efforts of post-1950 datasets.

Abundances

All distribution records represent the presence of a
taxon in a given place, at a given time. These presence
data can be used in geographical taxon occurrences or
in analysing species richness. In addition, almost 15%
of these distribution records contain abundance infor-
mation, broadening the possibilities of the data usage
in, e.g. biodiversity analyses. The use of the available
abundance data is however not always straightforward.
Standardisation of abundance data from different
sources requires a detailed study of the available
metadata. Sampling details such as mesh size, sampling
size or duration of sampling in case of trawling events
have howevernotbeen documented consistently dining
the data submission process, making standardisation
between datasets and thus in-depth and sound compar-
isons a complicated and time-consuming matter.

Life stage

Information on the life stage of the recovered
taxa is only documented sporadically and detailed
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specifications vary greatly since a controlled vocabu-
lary is missing (e.g. juvenile, immature, adult,
nauplius, zoea, ...).

In certain cases, information on the life stage of
species is indispensable when subdividing marine
taxa into larger ‘functional’ or non-taxonomical
groups such as benthos or plankton. Its importance
is immediately demonstrated when dealing with, e.g.
Bivalvia, Gastropoda or Cnidaria, where individuals
go through both a pelagic and a benthic stage dining
their life cycle. If one would conduct an analysis
related to the benthos, one should ideally exclude all
Bivalvia where the life stage has not been defined as
it is uncertain whether it concerns the pelagic larvae
or the benthic adults and where metadata do not
clarify whether benthos or plankton has been
sampled.

Future recommendations: how to resolve
the identified limitations and gaps

EurOBIS is now the largest online searchable public
source of European marine biological data. The
above mentioned limitations and shortcomings such
as the lack of abundance data and missing informa-
tion on the life stage can be addressed in future data
collation, by pointing out to data custodians this
information can be of the utmost importance in
integrated analyses and will give rise to a more
correct use of the available data, improving future
analyses.

A large part of the incompleteness on the level of
metadata—mesh size, used sampling equipment, ...—
could be improved by carrying out a thorough
literature study based on the mentioned publications
coming forth from the delivered datasets, in combi-
nation with an extensive and detailed questionnaire
sent to the original data owners, providers and/or
managers. In parallel, a number of fields which are
now defined as highly recommended could be made
mandatory in the future. This would especially be true
for the time-related fields: the collection year should
at least become mandatory, month and day can remain
as highly recommended fields, as this information
might not be available anymore for historical data. A
distinction between actual observations and literature
data would be necessary, as literature does not always
clearly state when observations were made. The data
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delivery should not only be extended to highly
recommended fields such as the time indication, but
should also include some of the optional fields, e.g.
life stage of individuals (cfr. benthos vs. plankton).
Drawing up a controlled vocabulary for the life stage
would facilitate the standardisation.

On a geographical level, an indication of precision
or reliability of the positions could be provided,
indicating if the given coordinates are actual obser-
vations (exact coordinates, GPS-based), aggregated
or generalised (e.g. aggregated to a grid of 5 x 5 or
10 x 10 km) or derived from literature (e.g. Medi-
terranean, with a general assigned coordinate from
the VLIZ Marine Gazetteer). This information can
easily be stored on the metadata level. Planned
technical developments will make it possible to plot
exact and generalised coordinates in a different way,
so the user knows he is dealing with distribution
records of varying precision.

One relevant piece of information not included in
the OBIS scheme is sampling equipment, e.g. the kind
of equipment that was used to collect the sample.
Comparing different types of equipment is not always
straightforward and scientific analyses might require
this knowledge to include or exclude certain data or to
correctly convert or extrapolate the data. This infor-
mation should be included in the metadata and its
proper documentation should be given more attention
in the future.

Conclusion

In spite of sometimes lacking or incomplete infor-
mation, EurOBIS does represent the largest compi-
lation of quality-controlled biological data for the
European marine waters. Although integrated
databases are incomplete, the possibilities of such
systems should not be underestimated. EurOBIS is a
very useful tool to identify geographical, temporal
and taxonomical gaps in our knowledge on the
distribution of marine species as an incentive to work
towards completion. Additionally, EurOBIS can help
in creating a general idea of how sea-living creatures
are spread over the European marine waters—from
both a historical and current point of view—and what
areas need special attention in light of data rescue,
data sharing or future research. Analysing EurOBIS

data in search of large-scale biodiversity patterns and
their evolution through time does however require a
critical mind: as EurOBIS has a number of gaps
(taxonomy, space and time), a sound selection of data
prior to large-scale analyses is important.

EurOBIS will continue its data collation efforts in
the future and will try to integrate both large data
collections as well as small scale and local data
collections from individual scientists. The latter
might even need digitisation before they can be
integrated. It is especially these data that are most
vulnerable to loss or corruption and they should be
considered as an equally important contribution
compared to the large data collection initiatives. A
good communication with data providers should be
able to mend a number of gaps listed above and thus
greatly improve the data quality and launch the data
for future use.

The continued existence of the system and its
applications is however fully dependent on the
scientific world: EurOBIS succeeds or fails with the
willingness of researchers to make their data publicly
available through the portal. Making research or
monitoring data freely available online, gives them a
longer life span and the possibility to be included in
similar research projects. Publishing data through
EurOBIS is however more than making the data
publicly available online. The system also provides a
clear and unique citation of the dataset which can be
compared to a literature citation. Moreover, all
people involved in the collection and processing of
the dataset are acknowledged in the description, by
listing their names, institutes and roles. By providing
greater visibility, a clear-cut citation and acknowl-
edgements, EurOBIS hopes to encourage scientists to
publish their data and give them a chance to have a
‘second life’.

It is assumed that a large amount of data is
presumably available—in a digital or paper format—
but has not yet found its way to freely and easily
accessible quality-controlled data collation initiatives
such as EurOBIS. The EurOBIS data management
team is on a constant lookout for data. Each dataset
containing marine biogeographical taxon information
is welcomed and is seen as a valuable contribution to
EurOBIS. Scientists interested in sharing their data
through the EurOBIS portal, can contact us at
info@eurobis.org.
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