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1. Introduction

The Flanders M arine Institu te  (VLIZ) organized a w orkshop on biological data products in Oostende, 

Belgium over 25th-26th February, 2010. This w orkshop was organized w ith in  th e  fram ew ork  o f the

European M arine O bservation and Data Network, EMODnet, launched by th e  M aritim e  Policy o f the

European Commission. User groups from  th e  scientific com m unity , European m arine policy, regional sea 

commissions and coastal and m arine p ractitioners iden tified  a num ber o f biological data products 

re levant fo r  science, policy and practice (Claus e t al., 2010). In d iffe re n t user discussion groups, fo u r sets 

o f m arine biological data products w ere identified  as p rio rity  products:

•  b iod ivers ity  indices maps

•  species d is tribu tion  maps and trends

•  species sensitiv ity and vu lnerab ility  maps

•  species a ttribu tes  (functiona l groups, HAB's, invasive, red list species,...)

Based on these observations, EMODnet Biology organised from  25th to  27th o f O ctober 2011 in 

Heraklion, Crete a 3-day Biological data analysis w orkshop to  te s t a num ber o f hypotheses related to  the  

d is tribu tion  and patterns o f European m arine b iodiversity, by creating some o f the  above-m entioned 

data products. During th is  scientific workshop, a selected group o f m arine scientists explored the  

EurOBIS data (> 14,000,000 d is tribu tion  records o f w hich 40% have abundance data) as a baseline, but 

also add itiona l m arine biological datasets no t ye t included in EurOBIS w ere  used. These add itiona l data 

could be used to  increase th e  data coverage and strengthen th e  data analysis. The data analysis 

w orkshop had fo llo w in g  objectives:

•  to  create biological data products identified  during the  data product w orkshop

•  by creating these data products

o  tes t a num ber o f scientific hypotheses related to  b iod ivers ity  indices and the  

d is tribu tion  and patterns o f European m arine b iod ivers ity

o  iden tify  and in tegra te  new relevant biological data holdings fo r  EMODnet

During th is  scientific exercise, the  fitness fo r  purpose o f the  biological data was evaluated. In add ition  to  

th e  biological data, the  o the r EMODnet pro jects provided data layers (physico-chemical data, geological 

data, hab ita t and seabed maps) th a t could be used to  strengthen th e  analysis and provide th e  necessary 

ab io tic  background data and in fo rm a tion .
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2. Data availability for the workshop

2.1. The European Ocean Biogeographic Information System (EurOBIS)

To give the  partic ipants an idea o f the  con ten t o f EurOBIS, a general overview  o f th e  available in fo rm a ­

tio n  was given, both  in te rm s o f th e  used fie ld  names and th e  con ten t o f those fie lds. A t th e  tim e  o f the  

workshop, 304 datasets w ere available w ith in  EurOBIS, representing some 14.7 m illion  d is tribu tion  re­

cords. Users o f the  data have to  keep in m ind th a t th e  data are very heterogeneous, w hich can cause a 

bias w hen com bin ing and com paring data (Vandepitte  e t al., 2011).

Data come from  d iffe ren t sources: the  m a jo rity  is th e  result o f research activ ities (57%) -  typ ica lly  short 

te rm , less than  5 years -  d irec tly  fo llow ed  by m on ito ring  data (27%; long te rm  activ ity, m ore than 5 

years). In add ition, EurOBIS also harbours data from  -  amongst o thers - museum collections or m ore 

general d is tribu tion  records derived from  lite ra tu re . Apart from  the  origin, the re  is also a great va rie ty  in 

content: researchers focus on d iffe ren t (species) groups, leading to  a w ide  va rie ty  o f available species 

data. Over 40% o f the  datasets available in EurOBIS represent d is tribu tion  in fo rm a tion  on fish, whereas 

less than 2% o f the  datasets conta in in fo rm a tion  on m arine mammals o r reptiles. O ther m ajor groups 

th a t can be distinguished are phytop lankton  (4%), Zooplankton (9%), benthos (10%) and macro-algae & 

plants (4%). For some datasets, the  d is tinc tion  betw een p lankton ic and benth ic species is harder to  

make: these have been grouped to ge th e r and represent about 21% o f the  available d is tribu tion  records.

Fig 1: Datasets available in EurOBIS split up according to their origin and datasets in EurOBIS split up according to

their functional groups/ taxonomic content
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# datasets* # taxa (species) # records
Benthos 233 ! * * ± 3 m illion

Plankton 35 ! * * ± 2 m illion

Fish 65 (70) 3 193 (2 642) 5 960 346

Birds 13(18) 370 (245) 1 304 874

Mammals 28(39 ) 79 (53) 119 880

Reptiles (turtles) 14 8 (5 ) 12 282

Table 1: Number o f datasets, taxa, species and observation records in EurOBIS per species group

* The number o f datasets listed represents the datasets o f which the majority o f the data belong to a spe­
cific group. When a species o f this group is also present in another dataset (with another focus), the total 
number o f datasets containing data on relevant species is mentioned in brackets.

**Taxon names are not yet unambiguously assigned to either benthos or plankton, as fo r  this exercise one 
should also take into account the life stage o f a species. A species attributes workshop is planned, where 
this issue will be addressed and dealt with in the future. The number o f records fo r  these groups is esti­

mated from  the number o f records o f the datasets assigned with the keywords "benthos" or "plankton".

Content-w ise, a num ber o f graphs w ere  presented, ind icating the  am ount o f records th a t could be used 

fo r  certa in purposes. If someone fo r  example w anted  to  perform  analyses th a t involve the  abundance o f 

species at a location, they  should realize th a t on ly about 50% o f the  records in EurOBIS are available fo r 

th is  kind o f analysis. For species d is tribu tion  related analyses, 80% o f the  records qualify. Graphs were 

presented showing the  available data and precision in te rm s o f taxonom y, tim e  and geography.

Available records -  EurOBIS (Oct 2011)
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Fig.2: General overview o f the number o f available records fo r  which the specified information is available
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taxonomic precision - EurOBIS (october 2011)
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geographical precision - EurOBIS (october 2011)
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Temporal precision - EurOBIS (october 2011)
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d a y  in d ic a t io n 91%

h o u r  i n d ic a t io n 49%

Fig 3: Taxonomic precision: indication o f how many records contain specified taxonomic information, Temporal 
precision: indication o f the level o f detail on sampling time fo r each record, Geographical precision: the level o f 
precision fo r the given coordinates and fo r the amount o f records which are documented.

EurOBIS has a lo t o f data available th a t can be used in d iffe ren t kinds o f analyses. However -  as is always 

th e  case in large integrated databases -  one has to  keep in m ind th a t the re  are some lim ita tions  to  the  

data use. As some analyses fo r  example require  the  use o f abundance o r biomass data, a lo t o f records 

in EurOBIS cannot be used sim ply because o f th e  absence o f such data. Sample size and sampling m e th ­

odology -  docum ented at m etadata level -  are also necessary to  check w he the r certa in data are com pa­

rable and needed to  be able to  standardize the  selected data to  an a rb itra ry  sample size. Regarding 

taxonom ic precision, no t all records conta in species in fo rm a tion . Also, no t all species known to  be pre­

sent in the  European m arine w aters are already docum ented w ith in  EurOBIS. There are also some geo­

graphical gaps in th e  data, m ost notab ly in the  M editerranean Sea. The gap in the  M ed iterranean is cur­

ren tly  being addressed th rough  th e  organisation o f a m in i-data  g rant program  to  m obilize re levant m a­

rine data from  the  area. From a tem pora l p o in t o f view , seasonal analyses can only be perform ed using 

th e  records th a t have deta iled tem pora l in fo rm a tion  available (day-m onth-year). There is also a known 

gap in the  tem pora l scope o f th e  EurOBIS database: data from  the  pre-1950s are hard to  obta in, as they 

are m ostly on ly available in paper fo rm a t and it takes a large e ffo rt to  d igitize these data and prepare 

them  fo r  submission. On th e  o the r hand, researchers are very p ro tective  on recently collected data
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(post-2005), as they  firs t w an t tim e  to  analyse these data and publish th e ir  results befo re  sharing them  

w ith  o the r scientists. As m entioned before, the  very diverse orig in  and conten t o f the  con tribu ting  data­

sets m ight give a certa in bias in the  sampling in tens ity  and m ethods th a t are docum ented w ith in  

EurOBIS.

2.2. QC procedures of EurOBIS

An autom ated  rou tine  has been developed to  check the  completeness o f an EurOBIS record and to  de­

te c t possible (im port) errors. Each record undergoes 22 d iffe re n t qua lity  checks, in w hich each check is a 

question to  be answered by 'yes' o r 'no '. The results o f these QC steps are stored in an add itiona l fie ld  in 

th e  database, enabling users to  f i lte r  data based on w he th e r they  m eet the  defined qua lity  and com ­

pleteness standards. Records no t m eeting th e  QC checks are sent back to  the  provider(s) to  ask fo r  c lari­

fica tion  o r add itiona l in fo rm a tion . A d is tinc tion  is made betw een basic qua lity  contro ls and add itiona l 

qua lity  contro ls. The basic QCs are seen as th e  'cu t-o ff' fo r  a record and indicate w he the r it is f i t  fo r  pub­

lication on the  porta l o r not.

Basic quality control steps of EurOBIS (EurOBIS cut-off):

1. Are the  fie lds defined as 'requ ired ' com pleted?

2. Is the  given taxon name docum ented in WoRMS?

3. Is the  taxon leve l/rank low er than  'fam ily '?

4. Are la titude  and long itude d iffe re n t from  zero (0)?

5. Is la titude  betw een -90 and +90 and is longitude betw een -180 and +180 (in WGS84)?

6. Are sampling locations s ituated in sea or along coastline (20 km buffer; to  im plem ent)?

7. Is at least the  year o f data co llection com pleted?

# records w here basic QC steps are positive

100   MMMMMMMg............. .......... .....................uam
QC_1 QC_2 QC_3 QC_4 QC_5 QC_6 QC_7 Total

% 98,95 96,02 88,51 99,86 100,00 0,00 97,07 85,00

Fig 4: Results basic QC steps o f EurOBIS. QC 6 is not implemented yet so no data available

# records w here basic QC steps are positive

98,95 96,02 88,51 99,86 100,00 0,00 97,07 85,00
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Extra quality control steps of EurOBIS:

8. Is the  taxon a non-m arine taxon docum ented in WoRMS?

9. Are th e  sampling locations w ith in  th e  expected geographical area?

10. Is the  given date (year, m onth, day) possible?

11. W hen a s ta rt and end date are given, does s ta rt date precede end date?

12. If tim e  is given, is th is  num ber d iffe ren t from  0 and sm aller than 24 and is tim e  zone com pleted?

13. Does 'Basis o f record ' fo llo w  the  proposed OBIS-codes?

14. Does 'Sex' fo llo w  the  proposed OBIS-codes?

15. Is the  'Observed ind ividual coun t' em pty  o r >0?

16. Is the  'Observed w e igh t' em pty  or >0?

17. If the  'Observed ind ividual coun t' is >0, is the  'sample size' docum ented?

18. If depth  values are given, is th e  m in im um  depth  < m axim um  depth?

19. If a depth  value is given, is th is  a possible value com pared to  depth  map?

20. If a depth  value is given, is th is  a possible value com pared to  th e  depth  range o f th a t taxon?

21. Dataset ou tlie r: is the  sampling location s ituated w ith in  4 tim es th e  standard deviation from  the

centro id  sampling location o f the  dataset?

22. Species ou tlie r: is the  observation located w ith in  4 tim es th e  standard deviations from  the  

centro id  o f th e  observations o f th a t  species?

The extra QC steps re lated to  the  correctness o f the  depth  values, the  land-sea d is tinc tion  o f th e  geo­

graphical positions and the  o u tlie r analysis are still under deve lopm ent. A regular execution o f these QC 

procedures w ill help in m apping th e  qua lity  o f th e  records available w ith in  EurOBIS. A dd itiona lly , it w ill 

also be able to  show th e  progress made in upgrading th e  qua lity  o f th e  available records th rough  con­

ta c t w ith  the  original providers.

2.3. European Seabirds at Sea Database (ESAS)

The European Seabirds at Sea Database was established in th e  early 1980s. ESAS is managed by an in ­

fo rm a l organisation, m ostly supported by 1 to  2 team s per involved country. The database holds the  

results o f both  ship-based and aerial seabird surveys in th e  N orthw est European w aters, using a com ­

mon fo rm a t. Data co llection is driven by projects, no t by regular surveys and all data are collected using 

standard m ethods (Camphuyzen & Garthe, 2004).

The ESAS database contains about 3 m illion  records o f seabird and m arine m ammal observations since 

the  early 1980s. Data is collected both  from  airplane and ship p la tfo rm s. The bird density is estim ated by

8



«mr
EMODnet Report Biological Data Analysis Workshop

fo llo w in g  a transect m ethod: w here  th e  area= Transect w id th  * length. Data is collected by institu tes 

from  Germany, Belgium, Netherlands, Denmark, UK and Portugal. The ESAS database has a strong focus 

on the  N orth  Sea, bu t also contains data from  o the r European m arine waters.

50 ' 45* 40* 35* 30’  25 ! 20* 15* 10* 5* O* 5 : 10* 15* 20 ' 25 : 30‘ 35* 40* 45 ’ 50* 55* 60*

T i r C TO bservation effort (km ')  
•  0 100
•  101 - 500
•  501 - 1000
•  1001 - 2500 
0  >2500 l i i

J r

50* 45* 40* 35’  30’  2 5 ' 20* 15* 10* 5* O* 5* 10* 15* 20 ’ 25 ’ 30’  36* 40* 45* 50* 55* 60*

Fig 5: ESAS Database v5 (Oct 2011): Observation effort second quarter (Apr-Jun)

2.4. SCANS -  Small Cetaceans in the European Atlantic and North Sea datasets

The Small Cetacean Abundance in the  North Sea and Adjacent w aters (SCANS) survey was conducted in 

th e  North Sea and re lated areas. To estim ate absolute abundance, a com bina tion  o f shipboard and ae­

rial surveys w ere  carried ou t in 1994 and 2005. Both visual and acoustic survey m ethods are being used 

to  de tect cetaceans on the  shipboard surveys. The SCANS I data are already available in EurOBIS. The 

SCANS II data w ere  at th e  m om ent o f the  w orkshop being in tegra ted in to  EurOBIS.

Fig 6: Flarbour porpoise estimated density surface (animals per km2) in 1994 (left) and 2005 (right). Source: SCANS II 
report (available at h tto ://www.vliz.be/imis/imis.oho?module=ref&refid=210295).
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The w orkshop partic ipants could get insight in th e  graphs and maps o f the  SCANS II report, com paring 

th e  observations made during th e  firs t SCANS (1994) w ith  the  second SCANS (2005). These maps have 

proven to  be very useful in th e  (re -)fo rm u la tion  o f th e  proposed top ic  6 (see fu rthe r).

2.5. Other available data resources

Seabed substrate data

The EMODnet Geology p ro ject created a free ly  available seabed substrate map o f the  North Sea, the  

Baltic Sea and the  Irish Sea at a 1:1 m illion  scale . This shapefile -created by EMODnet Geology- provides 

in fo rm a tion  on the  seabed substrate fo r  the  defined regions and is based on a com bina tion  o f d iffe ren t 

maps. The smallest cartographic un it on th is  map w ith  a scale o f 1:1 m illion  corresponds w ith  areas o f 

about 4 km 2. Harm onization o f national substrate categories in to  one classification scheme is essential 

fo r  in te roperab ility . Therefore, th e  sea-bed surface-sedim ent maps th a t w ere no t orig ina lly  in the  Folk 

classification system w ere  reclassified. 4 substrate classes on the  basis o f the  m od ified  Folk triang le  

(mud to  sandy mud; sand to  m uddy sand; coarse sedim ent; m ixed sedim ent) w ere  used. This map is very 

useful if one seeks to  analyze fo r  example the  benthic com m unities, at European sea basin scale.

EMODnet Pilot Portal For Biology
Data D iscovery and Access Service

Feedback Help

I* NOAA ET0R01 ' V  ft 
O  GEBCO_OS,--V 

f"' Digital Elevation Model‘'V  
Abiotic data 

r  Salinity Med Iterar nean p

I-  Salinty Baltic Sea y  

I”  Sea bed substrate {North Sea s 

^  Seabed substrate {North Sea æ iltio Sea) ‘fr '

Taxa(O) Parameters(O) ; Datasets(11)

Figure 7: Sea-bed substrate map o f the EMODnet-Geology study area, visualized through the Biology Portal 

Seabed habitat maps

The EMODnet P ilot Portal fo r  broadscale m odeled seabed habitats (EU SeaMap) has made available 

predicted (m odeled) broadscale seabed hab ita t maps fo r  over 2 m illion  km 2 in the  Celtic Sea, North Sea, 

Baltic Sea and W estern M editerranean Sea. The data layers th a t w ere  needed to  create th is  m odel in ­

clude the  seabed substrate, seabed energy, biological zones and seabed salin ity. These layers w ere  then
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com bined to  produce EUNIS hab ita t maps fo r the  defined region. All these seabed hab ita t layers can 

also be consulted at th e  EMODnet Biology Portal, again making it possible to  investigate links between 

th e  presence o f species and th e  seabed hab ita t.

Level 1

Substrate

Level 2

Energy

Level 3 Level 3_____________

Biological Zone
r

Level 4

Biogeography
1
1

Level 5 Level 5

Predictive seabed 
habitat map

Level 6 Level 6

Fig 8: Overview o f different data layers necessary to come to a predictive seabed habitat map and the EUNIS levels.

EMODnet Pilot Portal For Biology
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Figure 9: Sea-bed habitat maps o f the North Sea, Baltic and Western Med., visualized through the Biology Portal 

Geographical boundaries

D iffe ren t geographical boundaries are available fo r  geographic and biogeographic analysis: the  Europe­

an Exclusive Economic Zones (EEZ), the  IHO sea areas and th e  ICES Ecoregions, th e  Longhurst 

B iogeographical Provinces, Large M arine Ecosystems o f th e  W orld  (LME), M arine Ecoregions o f the  

W orld  (MEOW) and FAO Fishing Areas.
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Fig 10: Top, from  left to right: EEZ, LME, ICES Ecoregions Bottom, from  left to right: IHO sea areas, Longhurst, ME­
OW

FAO distribution maps

In cooperation w ith  FAO, a num ber o f th e ir  'aquatic species d is tribu tion  maps o f in te rest to  fisheries' 

have been made available as layers th rough  the  EMODnet Biology Portal. The main source o f in fo r­

m ation o f FAO to  create these species d is tribu tion  maps was th e ir  hab ita t descrip tions and geographical 

d is tribu tions derived from  offic ia l FAO Catalogues o f Species. The main FAO purpose was to  help in the  

iden tifica tion  o f areas o f higher b iod ivers ity  or species associated w ith  vu lnerable m arine habitats. To­

gether w ith  the  available species in fo rm a tion  in EMODnet/EurOBIS, these FAO maps can be va lidated or 

com plem ented and possible gaps can be iden tified , giving an added value to  both systems.
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P  |C ES Ecoreg ions &

P  IHO Sea areas M
Data

P  Crangon crangon, including synonyms in EurOBIS
Distribution

P  FAO Distribution for Crangon crangon 'V  |

P  FAO Distribution for Crangon crangon ^

P  FAO Distribution for Mytilus edulis |

Seabed habitats
P  Seabed habitat Baltic Sea - by energy i i

P  Seabed habitat Baltic Sea - by salinity 'Át

! Seabed habitats Celtic and Mcrth Sea * /

P  Seabed habitats Western Mediterranean _
general T i

Taxa(1 ) y Parameters(0) || Datasets(Q)

Fig 11: FAO distribution map o f brown shrimp Crangon crangon
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World Ocean Database

A b io tic  in fo rm a tion  such as depth, tem pera tu re , salinity, p rim ary p roductiv ity  can be retrieved from  the  

W orld  Ocean Database (WOD), managed by th e  National Oceanographic Data Centre (NODC) o f the  

National Oceanic and Atm ospheric Agency (NOAA). The W orld  Ocean Atlas WOA consists o f ob jective ly 

analyzed global grids, at standard o f tem pera tu re , salin ity, dissolved oxygen, AOU, percent oxygen satu­

ra tion  and d iffe ren t nutrien ts. All these data are free ly  available 

(h ttp ://w w w .nodc.noaa .gov/O C 5/W O A Q 9/pr w oa09 .h tm l).

Human impacts

Halpern e t al. created a global map representing the  im pact o f humans on m arine ecosystems (Science 

319, Feb 2008). This map is an ecosystem-specific, m ultiscale spatial m odel and synthesizes 17 global 

datasets dealing w ith  anthropogen ic drivers o f ecological change fo r  20 m arine ecosystems. This map is 

available as a raster file  (w w w.nceas.ucsb.edu/g loba lm arine).

■  Very Low Impact (< 1.4) □  Medium Impact (4.95-8.47) ■  High Impact (12-15.52)

□  lo w  Impact (1.4-4.95) ■  Medium High Impact (8.47-12) ■  Very High Impact (>15.52)

Fig 12: A Global Map o f Human Impacts to Marine Ecosystems (Halpern et al., 2008) zooming at the North Sea

Delivering Alien Invasive Species Inventories for Europe (DAISIE database)

The DAISIE database gives an inventory  o f invasive species th a t th rea ten  European te rres tria l, fresh ­

w a te r and m arine environm ents. It was com piled under the  DAISIE pro ject, funded by the  European 

Commission under the  Sixth Fram ework Programme (Contract Num ber: SSPI-CT-2003-511202). It con­

ta ins in fo rm a tion  o f m ore than 2500 invasions o f m arine species in European regional seas.
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Wish list of participants

There seems to  be a need to  have a map available, showing the  (m ost im portan t) shipping lanes in the  

G reater North Sea, as the re  m ight be a link betw een these shipping lanes and th e  appearance and /o r 

abundance o f certa in species, m ore specifically fo r  m arine mam mals and birds. Such a map is on ly avail­

able from  the  European Space Agency and can only be dow nloaded as a .g if o r .jpg file  

(http://www.esa.int/esaEO /SEM BDIOO W UF index l .h tm l). A GIS-layer w ou ld  be highly appreciated by 

d iffe ren t users.

Cumulated ship detection reports 
Using ENVI SAT/ASAR Products

Generated by (cl CIS 
Powered by (R> SARTool 

Using ENVISAT ASAR products, (cl ESA (2002-2009)

Fig 13: European shipping routes from  ESA website (http://www.esa.int/esaEO/SEMBDIOOWUF index l.h tm l)
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2. Proposed research topics

A set o f e ight research topics and re levant hypotheses was selected in preparation o f and was presented 

to  the  w orkshop attendees. The selection o f top ics was made taking by in to  account th e  fo llo w in g  c rite ­

ria: (1) th e  results o f th e  analysis should generate data products o f b iod ivers ity  indices and species dis­

tr ib u tio n  maps, (2) th e  topics should lead to  th e  iden tifica tion  and in teg ra tion  o f new biological data 

holdings no t ye t available in th e  system and (3) the  hypothesis should be tested using the  EurOBIS in te ­

grated database, th e re fo re  fa c ilita ting  the  usage o f the  integra ted database by th e  scientific com m unity.

The proposed top ics w ere grouped in to  tw o  main categories, corresponding to  tw o  im p o rta n t sets o f 

biological data products th a t w ere iden tified  during the  EMODnet data p roduct w orkshop in February 

2010 (Claus et al, 2010).

>  Category I: Can we iden tify  d ivers ity  patterns, hotspots (using d ivers ity  indices) and macro 

ecological trends in European M arine W aters based on EurOBIS data?

>  Category II: Can w e observe (predicted) species d is tribu tion  patterns and trends o f some 

selected higher taxa based on available data (a.o. Common gu illem ot, Fulmar, Flarbour porpoise, 

Flarbour seal)?

Topic 1: Iden tify  la titud ina l gradients o f b iod ivers ity  and ho tspot o f European b iodiversity.

D iversity o f benth ic  com m unities or o f com ponent groups has been shown to  decline w ith  increasing 

la titude  in th e  northe rn  hem isphere. O ther regional studies, however, have fa iled  to  detect th is  pattern  

or even showed regionally sligh tly the  opposite  trends (Renaud e t al., 2009). To illus tra te  patterns o f 

species d iversity, d iversity indexes should be calculated on in tegrated data holdings. In any case large 

databases are o f u tm ost im portance to  answer questions across regional spatial scales.

>  Available da ta : > 14 m illion  occurrence records; > 7 m illion  abundance records; environm enta l 

data: bathym etry, seabed substrate, tem pera tu re , salin ity, p rim ary p roduction.

>  Possible m ethods: Data selection, aggregation, ca lcu lation o f indices, in te rpo la tion  and

va lidation.

>  Possible o u tp u t p roducts : Grid map o f d ivers ity  index; Full coverage map o f d iversity index.
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Topic 2 : Can we ve rify  or docum ent the  existing systems fo r  biogeographic a nd /o r managerial zonation 

o f th e  European Seas (e.g. LEOW, LME, IHO, ICES Ecoregions...) by using th e  observation biological da­

tasets o f EurOBIS.

The M arine Strategy Fram ework D irective states th a t m arine regions and th e ir  

subregions have, according to  Art. 3(2), been identified  by 

taking in to  account hydrological, oceanographic and biogeographic 

features. Use o f such factors should help support the  ecosystem-based 

approach to  m anagem ent o f human activ ities th a t is required under A rt. 1(3).

The D irective pursuant to  A rt. 3(1) provides a de fin ition  o f m arine waters. It 

does no t provide any specific geographic boundaries or coordinates de lim iting  

boundaries betw een m arine regions or th e ir  subregions.

Fig 14: Global M arbound database and ICES 

Ecoregions

>  Available da ta : Shapefiles o f d iffe re n t m arine classification: e.g. MEOW, IHO, ICES, LME...

>  Possible m ethods: Compare patterns o f alpha, beta, gamma diversity; and endem icity 

against area fo r  d iffe ren t classifications. Comparing classification strength o f b iogeographic 

classifications based on species com position  sim ilarities.

>  Possible o u tp u t p roducts : Docum entation o f th e  systems proposed fo r  the  zonation o f the  

European Seas fo r  b iogeographic and managerial purposes useful fo r  MSFD im p lem enta tion .

Topic 3 : Presence data can be used as proxy in th e  calculation o f b iod ivers ity  (indices). W hile  abundance 

data is generally a com ponent o f m ost d iversity indices, the  use o f the  num ber o f records fo r  a particu lar 

species as a proxy fo r  its abundance o ften  fo rm s the  com m on practice on databases w ith  missing abun­

dance in fo rm a tion  (Ardron e t al., 2009). Scientific evidence fo r  th is  surrogacy could s ign ificantly increase 

b iod ivers ity  research on existing in tegrated databases.

>  Available da ta : > 14 m illion  occurrence records; > 7 m illion  abundance records

>  Possible m ethods: Correlation betw een index values calculated on occurrence data vs those 

calculated on abundance data

>  Possible o u tp u t p roducts : M ap o f d iversity index based on occurrences; Map o f d ivers ity  index 

based on abundances; In itial step th a t a llows fo r  w ide  range o f m apping possibilities based on 

occurrence data
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Topic 4: Based on th e  EuroBIS database, analyse and de tect macro-ecological patterns and relationships 

across European m arine waters. Given th a t human activ ity  can d isrup t even m acroecological re la tion ­

ships, it w ou ld  be valuable to  include measures o f European anthropogenic activ ity  in macro-ecological 

analyses (W ebb e t al., 2009).

>  Available data: EurOBIS data; Map on Human im pact on oceans (fig 15)

>  Possible m ethods: Occupancy/density re la tionship  vs human impacts

Possible o u tp u t products: Maps o f b io logica lly d isturbed areas o f the

European W aters
Fig 15: Map o f human impacts (Halpern,

Topic 5 : A great deal o f our cu rren t scientific debate goes on the  hom ogenization o f b io ta caused by the  

native species loss and th e ir  successive rep lacem ent by the  exotics (many losers, fe w  w inners), bu t there  

is no t much scientific evidence at th e  reg iona l/con tinen ta l scale. Can the  available data provide us w ith  

the  scientific evidence required to  conclude on th e  issue o f w he the r species inventories in d iffe ren t re­

gions have undergone hom ogenization (low er b iod ivers ity  than  in th e  past) th rough  tim e?  This could be 

likely explored by focusing on benth ic inventories (as they  emerge from  the  EurOBIS datasets) 

and exam ining tem pora l tra jec to ries  in b iod ivers ity  indices (also by taking in to  account m ajor human 

influences and predicting m ajor hom ogenization in areas heavily d isturbed).

Do the  changes in b iod ivers ity  caused by the  presence o f exotic benth ic species vary w ith  la titude? 

There is a paper by Sax 2001 on th is  subject, bu t it is focused on te rre s tria l/fresh w a te r species. There­

fo re , it m ight be w o rth  assessing w he th e r the re  is a la titud ina l pa tte rn  in the  d is tribu tion  o f in troduced 

species in the  m arine realm. There is strong th eo ry  th a t w ou ld  le t us p red ict a sm aller num ber o f in tro ­

ductions tow ards higher latitudes.

>  Available data: EurOBIS benthic data, DAISIE European invasive checklist

>  Possible m ethods: Calculate taxonom ic and d ivers ity  indices w ith  and w ith o u t invasive species 

taxa

>  Possible o u tp u t products: maps o f invasive vs non invasive EurOBIS d is tribu tions, changes o f 

invasive d is tribu tions in tim e.

Topic 6 : Can we explain d is tribu tion  shifts o f higher organisms (eg harbour porpoise) being triggered by 

local reductions o r shifts in principal prey ava ilab ility  (eg sand eel) based on p re y -p re d a to r data 

(Camphuysen C.J. 2004).
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>  Available data: EurOBIS:l,305,724 Aves dr-119,883 Mammals;

ESAS data: 3,000,000 dr Aves/M arine  mammals;

ICES Fish data >6,000,0000 dr (Stomach data).

>  Possible m ethods: Trends and d is tribu tion  shifts prey vs predators.

>  Possible o u tp u t products: Linked d is tribu tion  maps p rey/predators.

Topic 7 : Can we observe (changes in) tem pora l trends in popu la tion  size and popula tion  cond ition  o f 

higher organisms based on available data? N orthern Fulmars are clearly m ore abundant in sum m er than 

in w in te r. The d is tribu tion  o f th is  species is closely linked to  the  Central North Sea W ate r w h ile  the  Con­

tin en ta l Coast W a te r is usually avoided (Garthe, S., 1997).

Available data: EurOBIS: 1,305,724 Aves dr-119,883 M am mals; ESAS data: 3,000,000 dr 

Aves/M arine  mammals; A b io tic  data: prim ary p roduction ,tem pera tu re , salin ity, depth, cu rren t 

data, seabed substrate

Possible m ethods: Seasonal, annual trends in density and d is tribu tion  

>  Possible o u tp u t products: Tem poral d is tribu tion  trend  maps, graphs

Topic 8 : How could we va lidate  model-based, European-scale predictions o f some 

available data (Kashner e t al. 2006, Guisan &  Z im m erm an 2000).

>  Available data: EurOBIS: 1,305,724 Aves dr-119,883 Mammals;

ESAS data: 3,000,000 dr Aves/M arine  mammals

o  M odelled d is tribu tion  maps: FAO, Aquamaps, 

o  A b io tic  data: l°d e p th , tem pera tu re , salin ity, prim ary 

o  p roduction , seabed substrate, sea ice concentra tion, 

distance to  land, w ind  data

Possible m ethods: Testing &  va lidating environm enta l envelope and 

expert based maps w ith  our data

>  Possible o u tp u t products: Validated d is tribu tion  maps o f relevant 

(Common gu illem ot, Fulmar, Annex species)

higher taxa, based on

s n o c io s

Fig 16: M odelled d is tribu tion  map o f Solea 

solea and d is tribu tion  records in EurOBIS
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3. Breakout groups

Four b reakout groups w ere  fo rm ed. In each group one or m ore proposed topics w ere  selected fo r  fu r ­

th e r analysis. W hile  selecting th e  topics, specific a tten tion  was given to  take in to  consideration

>  the  added value and the  unique characteristics o f the  EurOBIS data

>  the  relevance fo r  d iffe ren t users and stakeholders

>  the  possible creation o f useful data products th a t can be visualised on th e  EMODnet Portal

Group I: Using presence data as a proxy for calculation biodiversity
indices, absence data and probabilities of occurrences.

Peter Herman , Edward Vanden Berghe, Stéphane Pesant, Sarah Fau lwetter, Evangelos 

Pavilis, Christos A rvanitid is, Francisco Hernandez

The EurOBIS database contains over 15,000,000 d is tribu tion  records o f m arine species in European w a­

ters. However absence data are at th is  m om ent no t stored in the  database and abundance data are not 

always available. However, abundance data or the  num ber o f individuals o f a given species over a given 

sample size, can be critica l w hen calculating d iffe re n t b iod ivers ity  indices. In o rder to  make best use o f 

th e  available data, th is  w ork ing  group analyzed if and how  presence data can be used to  calculate b iod i­

vers ity  indices. This can be done e ithe r by m aking use o f ind icators th a t only require presences and no 

absences, by restric ting  the  database to  those records th a t conta in abundances, o r by using pres­

ence/absence data to  estim ate (re lative) abundance. Absences are no t exp lic itly  recorded in the  data­

bases, and th e re  are many reasons w hy a species can be unrecorded in the  data base o f a particu la r 

area. The species can be tru ly  absent, it can be present bu t no t recorded because it has no t been looked 

fo r, o r present and no t recorded due to  random  chance in sampling (especially fo r  rare species). This 

w ork ing  group investigated the  possib ility  to  estim ate th e  p robab ility  o f occurrence o f a species based 

on presence data only.

1. Using presence data fo r  calculating b iod ivers ity  indices

The basic idea o f a d ivers ity  index is to  obta in  a quan tita tive  estim ate o f biological va riab ility . It is im ­

p o rtan t to  d istinguish 'richness' from  'he te rogene ity  indices o f d ive rs ity ' which include both  richness 

and the  re lative  abundance o f species. There are num erous such d ivers ity  indices. A suitable index th a t 

is re la tive ly  insensitive to  observation bias and th e re fo re  valuable to  assess d ivers ity  patterns on in te ­

grated databases is th e  H urlbe rt's  index (ES50), calculated as the  num ber o f species in a random  sub­

sample o f the  available data. The fo rm u la  o f th e  ES50 is:
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S

ES50 =
(N -  Ni) \  (N -  50)!

(N -  N i -  50)! N\
i = 1

where N is the total number o f individuals in a sample, " i "  is the species index and index and S is the total number 
o f species recorded in the sample.

W hile  abundance data is norm ally  an essential com ponent o f the  ES50 value, w e could use th e  freq ue n ­

cy o f th e  species (re lative num ber o f samples w here  the  species is present) as a proxy fo r  its abundance 

and calculate the  ES50 value per gridcell (Ardron et al, 2009) on th e  basis o f these proxy values. Howev­

er, th is  m ethod does no t take in to  account the  specificities o f the  ind ividual con tribu ting  datasets. Some 

datasets conta in many d is tribu tion  data on a lim ited  num ber o f species only. The beam traw l m on ito ring  

surveys, w ith  m illions o f records bu t on ly few  species recorded, are an example. Obviously, w hen a large 

num ber o f records from  such a data set is available in a particu la r grid cell, th is  w ill in fluence the  record­

ed frequency o f the  species: species th a t have no t been part o f the  species set in th e  beam traw l m on i­

to rin g  w ill have a low  frequency overall, even if th ey  w ere  present in all samples th a t exp lic itly  looked 

fo r  them . Reversely, even species th a t w ere  only m oderate ly freq ue n t in the  beam traw l m on ito ring  w ill 

appear to  be much m ore dom inan t than very frequen t species in poorly  represented data sets. Some 

correction  fo r  th is  bias is obviously needed if one is to  use frequency as a proxy fo r  abundance. There­

fo re  w e propose to  calculate the  w eighted  ES50 value, provid ing a w eighted  value over th e  individual 

con tribu ting  datasets. A firs t approxim ation  th a t could correct fo r  th is  bias is based on separate calcula­

tions  o f ES50 per data set. W ith in  each o f the  k datasets, an ES50 is calculated fo r  gridcell j  based on the  

re la tive  frequency o f th e  species w ith in  th e ir  own dataset. Per dataset we also calculate an overall ES50 

(noted ES50i,Set) over the  en tire  dom ain w here th e  dataset is found, using again frequency as a proxy 

fo r  abundance. W e then  estim ate the  ES50 fo r  grid cell j  as:

where ES50Í, Set is de ES50 value o f dataset i over its entire domain and ES50i,j is de ES50 value o f the " ith "  dataset 
in grid cell j.

The m ethod va lidation  still has to  be done. A possib ility  w ou ld  be th rough  sim ulation in an a rtific ia l da­

taset. The w eighted  ES50 European data grid including th e  d iffe ren t EurOBIS datatsets can be calculated 

as a data p roduct to  estim ate the  d ivers ity  o f European m arine waters, based on the  EurOBIS data. This 

index thus w eights each dataset equally in the  fina l deriva tion  o f th e  ES50j. This can give undue w e igh t 

to  re la tive ly  small o r unreliab le datasets, fo r  w hich some care should be exerted.

k

ES50Í, j

ES50i, Set
/ = i

20



«mr
EMODnet Report Biological Data Analysis Workshop

2. Using presence data to  generate absence data

Species d is tribu tion  m odels can be constructed from  estim ates o f th e  environm enta l niche they  occupy. 

For example Aquamaps calculates environm enta l envelopes o f m arine species w ith  respect to  depth, 

salin ity, tem pera tu re , p rim ary p roductiv ity , and its association w ith  sea ice or coastal areas and then  

determ ines th e  re lative su itab ility  o f specific geographic areas fo r  a given species (Kashner et al., 2007). 

M ost m odern a lgorithm s only require  presence data as inpu t fo r  niche m odeling. A ta c it assum ption is, 

usually, th a t the  dataset is extensive enough to  have looked fo r  the  species outside the  environm enta l 

range w here  presences have been recorded, and th a t e ffo rts  have no t been d is tribu ted  to o  unequally 

over space. M odel results are presented in the  fo rm  o f some p robab ility  o f occurrence o f th e  species in 

geographic space o r a lte rna tive ly  in niche space. In o rder to  va lidate  these results, some fo rm  o f ab­

sence data are needed. It should be known at least w here  th e  species has been looked fo r  bu t no t rec­

orded. W hile  EurOBIS is the  largest database in Europe o f m arine species observations, real absence 

data are very scarce. Absence data could be produced from  presence data by means o f m athem atical 

techniques in some cases, b e tte r known as pseudo-absence data (Van Der W ale et. al., 2009). W e inves­

tiga ted  if and how  the  EurOBIS database could be used to  generate the  so called pseudo-absence data 

fo r  m arine species.

W e propose to  generate pseudo-absence data w ith in  a specific dataset. The absence data fo r  a species 

th a t occurs in a dataset w ill then  correspond to  all th e  locations or sampling stations from  th a t dataset 

w here  the  species was no t reported. For a specific species, occurring in EurOBIS, we can then  com bine 

the  absence data from  the  d iffe ren t datasets w here th e  species occurs to  create th e  pseudo-absence 

map o f th e  species based on th e  presence data from  EurOBIS. Follow ing SQL selection query on the  

EurOBIS database returns th e  geographic coordinates o f pseudo-absences o f species w ith  

APHIAID=148776, taking in to  account only those datasets w here  species w ith  APHIAID=148776 occur:

Select roundfa. "La titude",0) as la t,round(a ."Long itude",0) as Ion fro m  eurobis A where  
a.im is_dasid in (select d is tinc t im is_dasid fro m  eurobis_geo where "AphialD "=148776 ) and  
a ."A ph ia lD " <> 148776 group by round("La titude",0 ),round("Long itude",0), im is_dasid

w here  im is_dasid=the unique dataset iden tifie r, APHIAID=the unique taxa iden tifie r and Latitude, Longi­

tude  =the geographic coordinates o f th e  EurOBIS observations.

This m ethodo logy still needs to  be va lidated. There is d e fin ite ly  bias since it focuses on the  species in ­

cluded in th e  EurOBIS database and no t on the  en tire  inven to ry  o f a certa in area/sector. Also, a certa in 

degree o f bias comes in to  the  p icture  because o f th e  specific sampling gear, e ithe r quan tita tive  o r qua li­

ta tive . The dataset conta in ing both  presence and absence data from  the  Skagerrak experim ent (SKAGEX) 

could be an appropria te  dataset fo r  th is  purpose. An on-the -fly  SQL view  in th e  da taporta l w ill be able to  

visualize the  pseudo-absences fo r  some species.
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Group II: Predator-prey relationships: trends in space and time

Eric Stierten, Stefan Garthe, Eunice Pinn, Leen Vandepitte, B art Vanhoorne & Frederica

Camisa

The group investigated trends o f mammals and seabirds in space and tim e  separately. For th e  purpose 

o f the  analyses, a grid o f Vz m in (horizonta l) and % m inu te  (vertical) o f th e  G reater North Sea has been 

created.

Partim mammals

The original idea was to  link the  d is tribu tion  o f harbour porpoises (Phocoena phocoena) in th e  G reater 

North Sea to  the  shifts in princip le  prey availab ility  (whiting, herring, sand eel and sprat). The data to  be 

used fo r  th is  analysis w ou ld  be th e  harbour porpoise data from  th e  ESAS database, in com bina tion  w ith  

d is tribu tion  data o f th e  d iffe re n t prey species from  EurOBIS. Relevant environm enta l data -  salin ity, SST 

and transparency -  w ou ld  be obta ined from  th e  W orld  Ocean Database (WOD).

A seasonal approach w ou ld  be considered: th e  data w ou ld  be aggregated fo r  the  m onths June th rough 

August, as w in te r data are ra ther scarce and the  geographical coverage varied during th a t tim e  o f the  

year. The seasonal (sum mer) data w ou ld  also be aggregated over several years (blocks o f 2 - 3 - 5 - 7  

years). Sim ilar aggregations w ou ld  be made fo r th e  defined prey species: w hiting , herring, sand eel 

(Am m odytidae), gobies (Gobiidae) and sprat (Sprattus sprattus). A fte r careful consideration, a slightly 

d iffe ren t approach was defined and th e  analyses w ill be subdivided in to  tw o  parts. Firstly, the  recent 

pub lica tion  o f th e  harbour porpoise d is tribu tion  map based on SCANS II gave rise to  the  idea to  try  to  

reconstruct the  d is tribu tion  o f the  harbour porpoise in the  G reater North Sea between th e  firs t and the  

second SCANS survey -  based on a com bina tion  o f the  ESAS and EurOBIS data -  to  see if th e  sh ift which 

is apparent from  the  SCANS surveys was a one-tim e  sh ift over 11 years o r if m u ltip le  shifts in d is tribu tion  

have appeared during th is  tim e  period. Once th is  is clear, it can be investigated if th is  shift(s) are related 

to  prey availab ility  o r not. The seasonal approach remains, bu t data w ill be considered per year or in a 

com bina tion  o f several years (2-3-5). Secondly, once these maps have been developed, it w ill be investi­

gated w he the r these shifts can be linked w ith  a sh ift in prey availab ility . The same m ethodologies fo r 

data aggregation w ill be used fo r  the  prey species as fo r  th e  harbour porpoise data. Possible expected 

results m ight be th a t the re  is a po ten tia l sh ift in prey, fo llow ed  by the  spatial sh ift in predator, as the  

p reda to r w ill fo llo w  his prey. By fo llo w in g  the  prey however, it m ight be possible th a t th e  p reda to r dis­

covers new areas w ith  an increased va rie ty  in available prey species and thus no t fo llow s th e  original 

prey sh ift com plete ly. If these expected links w ou ld  no t show o r no t be satisfactory, a link w ith  available 

environm enta l data can be made, to  investigate w he the r th e  geographical sh ift in p reda to r abundance 

has to  do w ith  prevailing environm enta l conditions.
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Fig 17: Maps based on preliminary analyses o f the available ESAS harbour porpoise data. Left: summer data (June- 
August) o f 1995; right: summer data o f 2003. Green indicates low estimated density per grid cell, red indicates high 
estimated densities per grid cell.

W hen creating th e  maps based on th e  SCANS, ESAS and EurOBIS data, the  'absence' has to  be taken in to  

account: the  map should be able to  show the  d ifference between a grid th a t was visited, bu t w here 

noth ing  was observed and a grid th a t was no t visited. Possible data products from  th is  exercise could be 

seasonal or yearly density/surface p lots o f th e  harbour porpoise, show ing th e  shifts in th e ir  d is tribu tion  

since th e  early 1980s. A dditiona l maps w ill be released in spring 2012 in the  UK on th e  d is tribu tion  o f 

com m on dolph in, w hite-beaked dolphin, bottlenose dolphin, m inke whale  and Risso's dolph in. It can 

then  be negotia ted w he the r these maps can become available th rough  EMODnet as a data p roduct. The 

data o f th e  second SCANS survey w ill also be made available th rough  EurOBIS/EMODnet during 2012.

Partim  seabirds

Also here, th e  link between a p reda to r species and its prey species w ou ld  be exam ined. Data w ou ld  also 

be seasonally aggregated, group ing all data from  June until August. The tem pora l trends in population 

size and density w ou ld  then  be com pared w ith  the  d is tribu tion  patterns and density o f the  re levant prey 

species and linked w ith  environm enta l variables. Three b ird species w ere  selected, and a list o f relevant 

prey species and environm enta l variables was com piled.

Fu lm ar g lac ia lis U ria  aa lge M e la n itta  n ig ra
N orthe rn  fu lm a r Com m on g u ille m o t Com m on scoter

- Sprat
Small bivalves such as

Prey Calan us f in m  archicus - Sand eel
- Herring

Spisula o r Ensis

- Salinity - C urrent speed
Environm ental - Transparency (Secchi) - W a te r ve locity
variables - W a te r tem pera tu re - W a te r depth

- Sea level height? - Shipping lanes
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The main focus during the  w orkshop was on the  northe rn  fu lm ar. Available d is tribu tion  data from  the  

ESAS database w ere grouped in 10-year tim e  periods to  check the  geographical d is tribu tion . Data were 

then  com bined w ith  e ithe r environm enta l data (e.g. sa lin ity from  the  W orld  Ocean Database, WOD -  

see map below) or th e  corresponding prey species. It was decided no t to  look in to  the  patterns o f the  

com m on scoter, as the  necessary data are no t (readily) available. For th e  prey bivalves fo r  example, 

in fo rm a tion  on length is necessary as th e  com m on scoter specifically feeds on small individuals. Size- 

re lated in fo rm a tion  is how ever no t captured in EurOBIS. The relevance o f shipping lanes should also not 

be underestim ated and such a map is no t available in a GIS-format.

Fig 18: Northern fu lm ar distribution in June -  August and aggregated fo r  the year 1990-1999 in combination with 
sea surface salinity fo r  the same period (retrieved from  WOD)

For th e  northe rn  fu lm ar, in fo rm a tion  on th e  presence o f its prey species -  Calanus finm arch icus  -  is 

available from  th e  Continuous Plankton Recorder dataset in EurOBIS. The absence o f the  prey species 

was reconstructed based on the  available location in fo rm a tion  o f the  CPR w ith in  EurOBIS. All transects 

w ere  p lo tted  on the  northe rn  fu lm a r d is tribu tion  map, ind icating the  presence and absence o f C. f in ­

m archicus in a sta tion. Based on th is  map, five  'boxes' w ere  iden tified  w here  both  northe rn  fu lm a r and 

th e  prey species had a good coverage. These five  boxes w ill be used in fu rth e r m ore deta iled analyses, 

w here  it w ill be investigated if the re  is a sign ificant link betw een the  d is tribu tion  o f th e  northe rn  fu lm ar 

and its prey Calanus finm arch icus. As the re  is a docum ented sh ift in the  appearance o f C. finm arch icus  

tow ards C. helgolandicus, it should be exam ined if the  observations o f both  species should be taken in to  

account in re lation to  the  geographical d is tribu tion  and abundances o f th e  northe rn  fu lm ar. It is noted 

th a t a link w ith  environm enta l variables m ight be necessary to  fu lly  explain certa in trends.
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Fig 19: Left: observations o f northern fu lm ar combined with the CPR-transects. Right: identification o f 5 boxes fo r  
trend analyses, where there is a good overlap between the CPR transects and the available northern fu lm ar distri­
butions.
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Fig 20: Graphs showing the probability o f occurrence o f Calanus helgolandicus and C. finmarchicus in the identified 
boxes, defined as the number o f Calanus sp. per number o f tota l Calanus observation during summer fo r  a specific 
area . Data have been broken down into 5-year periods (based on the available CPR data in EurOBIS).

Ca la nus i  i im  a rch lens
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Group III: The effect of invasive species on the European marine biodiversity

Fabio B u lle ri*, Christos A rvanitid is, Simon Claus, Tom Webb, Christina Pavloudi, Eva 

Chatzinikolaou, A ika te rin i Vasieliadou, Sarah Faulwetter, Fililp W aumans and M ark  Cos­

te llo

*: was n o t present a t m eeting

There is a lo t o f discussion on the  hom ogenization (b iod ivers ity  sm othering) o f b io ta  caused by the  na­

tive  species replacem ents by th e  exotics (many losers and few  w inners), bu t so fa r the re  is no t much 

scientific evidence. Therefore, we could explore th e  available data and include a tem pora l com ponent 

th a t may a llow  us to  analyze w he the r taxon inventories in d iffe ren t regions have undergone hom ogeni­

zation th rough  tim e. This could be likely explored by focusing on benth ic species lists and exam ining 

tem pora l tra jec to ries  in b iod ivers ity  indices, taking in to  account m ajor human influences and perhaps 

predicting m ajor hom ogenization in areas heavily d isturbed. W e can also look if th e  results o f th e  pres­

ence o f exotic benth ic species variy w ith  la titude . Sax e t al. (2001) focused on te rre s tria l/fresh w a te r 

species; it m ight be in teresting assessing w he the r the re  is a la titud ina l pa tte rn  in th e  d is tribu tion  o f in ­

troduced  species in th e  m arine realm . There is strong th e o ry  th a t w ou ld  le t us p redict a sm aller num ber 

o f in troductions tow ards higher latitudes.

Therefore, based on th e  EurOBIS presence data we could explore fo llo w in g  hypotheses:

■  H0: A t pan European level, taxonom ic distinctness does no t change w ith  the  inclusion o f the  

invasive species in th e  corresponding species lists

■  H0: Invasive toge the r w ith  non-invasive species w ill fo llo w  the  same la titud ina l trends as the  

la tte r category

The w ork ing  group focused on the  firs t hypothesis and determ ined a m ethodologica l approach to  test 

the  hypothesis.

S  The records in EurOBIS should be flagged as invasive or not, ra the r than  flagging species. This 
could be done using the  Alien Invasive Species Inventories fo r  Europe (DAISIE DB).

S  Use hab ita t as covariate in analysis; by flagging the  species as benth ic o r pelagic. This 
in fo rm a tion  is partly  available in the  W orld  Register o f M arine Species.

S  Calculate taxonom ic distinctness and o the r b iod ivers ity  indices, including and excluding the  
invasive species.

S  Perform  both  tem pora l (tim es series) and spatial analysis

S  Look fo r  add itiona l "qu ick and easy" m acroecological analyses (e.g. Rank-occupancy curves)
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The group started w ith  a data selection on th e  EurOBIS database. In a firs t phase, they  looked only at the  

benth ic d is tribu tion  data o f EurOBIS. Therefore, from  th e  en tire  EurOBIS database (d is tribu tions be­

tw een  Lat: 90 /26- ; Long -45/70), on ly those taxa w hich are flagged as 'ben th ic  taxa' in WoRMS were 

selected. This resulted in 8,543 unique benth ic taxa occurring in EurOBIS. From th a t list, we selected the  

species occurring in th e  DAISIE database, w hich resulted in 169 species, considered as invasive.

M

Fig 21.: Geographic d is tribu tion  o f  species p resent in the A lien Invasive Species Inventories fo r  Europe DB

W e then  used th is  data to  check the  taxonom ic distinctness. The taxonom ic distinctness is a b iod iversity 

index w hich is based on species relatedness and calculates both  th e  average 'd istance1 as well as the  

varia tion  in distance between all pairs o f species in a sample. The distance is defined as th e  path length 

th rough  th e  phylogenetic tree , provided by th e  classification tree  o f the  W orld  Register o f M arine Spe­

cies, connecting these species. Pre lim inary results indicate th a t th e re  are indeed differences in ta xo ­

nom ic distinctness, w hen including in fo rm a tion  o f invasive species at the  pan-European scale. W hen the  

invasive species are no t included in the  to ta l species lists then  th e  "sam ple" o f th e ir  species list is le ft 

outs ide the  expected d is tribu tion , as refers to  the  varia tion  in taxonom ic distinctness. On the  contrary, 

w hen th is  species list o f th e  invasive species is included in the  to ta l pan-European one, then, th e  "sam ­

p le" w ith  th e  invasive species is included w ith in  th e  expected d is tribu tion  o f the  values o f the  varia tion  

in taxonom ic distinctness index.

A strong assum ption we made was the  consideration th a t a species was invasive fo r  Europe, w hen it was 

present in the  DAISIE database. By testing  th e  same hypothesis on a sm aller scale, fo r  example testing  

th e  hypothesis by regional sea (DAISIE flags species as invasive in the  A tlan tic  Ocean, Azov Sea, Baltic 

Sea, Barentz Sea, Baltic Sea, Caspian Sea, M editerranean Sea, North Sea), by grid o r even a by sample we 

w ou ld  increase the  precision o f the  results.
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Group IV: Biogeographic classifications
M ark  Costello, Klaas Deneudt, Thanos Dailianis, Christos A rvan itid is

The biological EMODnet porta l provides access to  th e  largest b iogeography data co llection th a t has ever 

been available fo r  European m arine waters. This creates a unique o p p o rtu n ity  to  investigate w hether, 

based on th e  available b iological observation data, it is possible to  d istinguish the  m ost biologically 

m eaningful b iogeographic m arine classifications.

M arine Ecosystems o f the  W orld  (MEOW), Large M arine Ecosystems (LME), Longhurst provinces and 

ICES Eco-regions are some o f th e  classifications th a t are cu rren tly  in use to  delineate  m arine areas. M ost 

o f these classifications have been proposed based on geographic and physical characteristics 

(Longhurst), geo-political (LME), or by expert judgm ent (MEOW) ra ther than  based on biological data. 

Providing indications on the  m ost optim al m arine classifications could in form  policy and support ecosys­

tem  based m anagem ent. For example in th e  cu rren t im p lem enta tion  o f the  M arine Strategy Fram ework 

D irective a classification, w here it is proposed to  use a classification based on th e  ICES eco-regions.

Fig 22.: Three com m only used m arine  region classifications: ICES Eco-regions, M arine  Ecosystems o f  the  

W orld  (MEOW), Longhurst B iogeographical Provinces

For th e  va lidation  o f th e  biogeographic classifications th e  w orkgroup  considered tw o  separate ap­

proaches. The firs t approach looked in to  obta in ing  a classification based on s im ila rity  in species com po­

sition. A second approach assesses the  classification strength o f the  biogeographic classifications by 

looking at th e  endem ic ity  (as % o f all species th a t only occur in a region) against surface area o f th e  re­

gions fo r  each o f th e  classifications.

Fig 23: P re lim inary m ap o f  c-square clustering based on species composition
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O btain ing a classification based on s im ila rity  in species com position  involved perfo rm ing  a cluster analy­

sis on the  data fo r  1 degree la titude-long itude  grid cells (c-squares). Grid cells fa lling  w ith in  th e  same 

clusters d istinguished at a certa in level o f s im ila rity  are given the  same co lor code on a map. The resu lt­

ing map is s im plified  by re-coloring those grid cells th a t are isolated by surrounding d iffe re n tly  colored 

cells. As a fina l resu lt th e  map gives a data driven classification o f th e  area under consideration. The 

in itia l results suggest some bias by th e  spatial d is tribu tion  o f particu la r datasets fo r  w hich com parable 

datasets do no t occur in o the r areas. This exercise is to  be repeated at d iffe ren t levels o f s im ila rity  and 

fu rth e r va lidation  o f the  results is needed before  the  outcom e can be served as a re liab le p roduct. A 

parallel approach was to  use the  SIMPROF tes t o f statistical significance in PRIMER-E to  cluster grid cells 

th a t w ere s ign ificantly d iffe ren t from  others. U nfo rtuna te ly  th e  com puta tiona l pow er available was not 

su ffic ien t to  perform  th is  analysis.

Follow ing the  second approach th ree  existing classifications are va lidated based on the  endem ic ity  o f 

th e ir  regions. For th is  analysis th e  data was extracted from  the  data system and observations w ere 

linked to  so-called pseudo stations (unique locations). Spatially jo in ing  the  pseudo stations w ith  each o f 

the  regions in the  th ree  classifications, th e  percentage endem ic species per region could be calculated.

Data extraction

*
Link observationsto pseudo stations (Unique locations)

Spatia l jo in s  w ith  reg ions 

ICES ecoreaionsMEOW

C alcu la ting  % endem ics perzone

Fig 24: W orkflow  region classification va lidation  based on endem icity

The p re lim inary  results did no t show one o f the  th ree  classifications scoring s ign ificantly higher to  

endem ic ity  than  th e  others, bu t these results w ill be fu rth e r discussed and a planned re-analysis on spe­

cific subsets o f th e  data should produce m ore reliable results.
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4. Conclusions

During th e  EMODnet Biological data analysis w orkshop we assessed th e  feas ib ility  o f developing b io log i­

cal data products as dem onstra tion  cases fo r  EMODnet Biology. These data products w ere  identified  

during a previous EMODnet data p roduct workshop. W e focused on the  creation o f data products on 

species d is tribu tion  maps and trends and on b iod ivers ity  indices. A set o f e ight research topics, likely to  

result in data products, was presented at th e  workshop. Four top ics w ere  analyzed in m ore deta il. W hile 

selecting the  topics, specific a tte n tio n  was given to  take  in to  consideration the  added value and the  

unique characteristics o f th e  EurOBIS data, the  relevance fo r  d iffe ren t users and stakeholders and the  

possible creation o f useful data products th a t can be visualised on th e  EMODnet Portal. The fo u r w o rk ­

ing groups focused on:

•  Using presence data as a proxy fo r  calculation b iod ivers ity  indices, absence data and
probabilities o f occurrences

•  P redator-prey relationships: trends in space and tim e

•  The e ffect o f invasive species on the  European m arine b iod ivers ity

•  Biogeographic classifications

The EurOBIS database proved to  be a very valuable data resource to  calculate value added data p rod ­

ucts. The presence data could be used to  calculate o the r derived biological param eters, useful fo r  sys­

tem  analysis like th e  calculation o f absence data or d iversity indices. The va rie ty  o f d iffe ren t con tribu ting  

datasets gave rise to  new possible corre lations, fo r  example between p reda to r (mammals o r seabirds) 

and prey (fish, Zooplankton) datasets. As a very valuable s ide-effect o f th e  w orkshop it should be noted 

th a t a s ign ificant am ount o f new data sources w ere iden tified  and m obilized in to  the  system th rough  the  

organization o f th is  workshop. The w orkshop generated a num ber o f concrete results w ith  im m ediate 

po ten tia l fo r  use and visualization on th e  EMODnet data porta l. For some o f the  w orkshop outcom es 

fu rth e r research is needed before  results are usable or publishable on the  porta l. This is to  be expected 

as th e  w orkshop generated ideas and m ethods, and considerably m ore tim e  w ou ld  be needed to  con­

duct th e  analyses to  dem onstra te  th e  po ten tia l and policy value o f the  data. This exercise also triggered 

new scientific questions. Some o f them  w ill be analyzed in m ore deta il by the  w orkshop attendees.

The invited scientists and experts contribu ted  in many ways to  th e  fu rth e r deve lopm ent o f the  EMODnet 

p ilo t porta l:

- provid ing feedback on the  fitness fo r purpose and suggestions on fu rth e r developm ents

- va lidation  and scientific substantia tion  o f data p roduct generation

- s tim ula te  data usage by scientific com m un ity  and the reby generating new science
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The w orkshop confirm ed th e  invo lvem ent o f the  scientific  com m un ity  to  be invaluable fo r  fu tu re  

EMODnet activities. Finally the  w orkshop also confirm ed some o f the  findings o f the  earlie r data p rod ­

ucts workshop, like th e  im portance o f biological in fo rm a tion  on functiona l and s tructura l species a ttr ib ­

utes and the  need fo r  an EMODnet w orkshop in itia ting  a structura l capture and com pila tion  o f th is  in­

fo rm a tion .
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