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for m arine  biology 
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biodiversity
informatics

Fig 1. The sea area included in the European Register of Marine Species.

By Mark Costello

THE ADVENT OF COMPUTERS AND
the internet has provided new 
opportunities to manage marine 
biological data, including data storage, 
analysis, archival, publication and 
exchange. This “marine biodiversity 
informatics” has parallels in non-marine 
areas of biodiversity, and gains added- 
value through interaction with non- 
biological marine data. This article 
outlines how the European Register of 
Marine Species (ERMS) is being 
updated with MARBEF, and its 
relationships to (a) other European 
initiatives, namely the Society for the 
Management of European Biodiversity 
Data (SMEBD), Fauna Europaea, 
Euro+Med PlantBase, Species 2000 
Europa (EuroCAT), BioCASE, and (b) 
global initiatives, including the Ocean 
Biogeographic Information System, 
Global Biodiversity Information 
Facility, International Ocean Data 
Information Exchange (IODE) of the 
Intergovernmental Oceanographic 
Commission.

European Register 
of Marine Species
ERMS was created by a project funded by the 
European Com m ission entitled “A register of 
m arine species in Europe to facilitate m arine 
b iod iversity  research  and  m anagem ent" 
(C ontract No. M AS3-CT97-0146) and  co
ordinated by Ecological C onsultancy Services 
Ltd (EcoServe), D ublin , Ireland 
(w w w .ecoserve.ie). It involved 22 p a rtn e r 
organisations, 170 pa rtic ip a tin g  scientists, 
com m unication w ith 42 organisations and had 
a budget of € 3 8 5 ,0 0 0  euro over two years 
(1998-1999) (Costello 2000). It had a clear 
data m anagem ent plan  and developed a novel 
Intellectual Property Rights Agreem ent w ith 
each contributor that kep t ow nership of the 
results w ith in  the control of the scientific 
com m unity th a t created the project results. 
This gave copyright of ERMS to a new  society 
in w hich all contributors are life m em bers 
w ithou t subscrip tion  fees. This, the Society for 
the  M anagem ent of E uropean Biodiversity 
Data, is incorporated  as a lim ited com pany in 
Ireland, and m anaged by a council elected by 
th e  society  m em bers (w w w .ecoserve.ie/ 
sm ebd/).

The outcom es of ERMS included: a book 
listing alm ost 30 ,000  species (Costello et al, 
2001) in European seas (Figure 1); a website 
providing results; a register of 600 experts (in 
37 countries) in E uropean m arine species 
iden tification ; a b ib liog raphy  of 840 
identification guides; an analysis of gaps in 
identification expertise and guides, knowledge 
of species g roups, an d  m arine  species 
collections; a new scientific society for the

long-term  m anagem ent of biodiversity data 
(intellectual property); and provided a m odel 
and foundation for future projects (e.g. Fauna 
Europaea, BIOMARE, MARBEF). The original 
website (erm s.biol.soton.ac.uk) (ERMS 1.0) 
has now been replaced by the  species register 
served from  a relational database (ERMS 1.1, 
same taxonomy, different structure) hosted by 
the  F landers M arine In stitu te  (VLIZ) 
(w w w .vliz .be/vm dcdata/erm s) an d  p ro jec t 
resu lts  an d  su b seq u en t activ ities at 
w w w.ecoserve.ie/sm ebd/. Following a request 
from the E uropean E nvironm ent Agency’s EU 
N atu re  In fo rm atio n  system  (EUNIS) the  
register of experts has been expanded to all 
m arine biologists active in Europe as part of 
the  BIOMARE (w w w .biom arew eb.org) and 
MARBEF (www.marbef.org) projects.

ERMS 2.0
W ithin the recently-funded MARBEF project, 
ERMS will be transform ed from a static online 
searchable publication into a dynam ic system. 
Because a standard  species authority  file is a 
critical infrastructure for MARBEE this forms 
part of the  data m anagem ent com ponent of 
MARBEE

SMEBD has authorised VLIZ to m anage ERMS 
and  its u p d a tin g  w ith in  MARBEE The 
updating  will be led by M ark Costello and 
include Chris Emblow, Geoff Boxshall (who 
leads the MARBEF taxonom y activities) and 
E dw ard V anden Berghe (responsible for 
MARBEF data m anagem ent). The taxonom y 
experts w ho p roduced  ERMS 1.0 have been 
contacted and are ready to begin updating  
ERMS, in c lu d in g  correc ting  errors and  
omissions, especially trying to fill recognised
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http://www.ecoserve.ie
http://www.ecoserve.ie/
http://www.vliz.be/vmdcdata/erms
http://www.ecoserve.ie/smebd/
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Fig 2. A diagram produced by Species 2000 in 1998 to illustrate the plan for a 
complete list of all species in Europe.

Society for the 
Management 
of European 
Biodiversity Data
SMEBD w as founded as a p roduct of the  
European Register of Marine Species p ro jec t In 
2000. However, Its title  and alms are  n o t limited 
to  m arine biodiversity data. It w as recognised 
th a t Issues of biodiversity data m anagem ent, 
bo th  cultural and technical, w ere  similar In 
te r re s tr ia l and fre sh w a te r  system s. Som e 
sp ec ies  m ig ra te  b e tw een  m arine  and 
fresh w ate r system s, and many taxonom ists 
study a taxon  across env ironm en ts.T he ERMS 
pro jec t and SMEBD Council Include scientists 
Involved In n o n -m arin e  b iod iversity  data 
m anagem ent, and In th e  fu tu re  SMEBD may act 
as a tru s t to  o v ersee  additional data sets.

SMEBD has no funds o r  staff, bu t has a 
co nstitu tion  and Is annually audited to  comply 
w ith Irish com pany laws. EcoServe provides Its 
posta l a d d ress  and m anages Its w eb s ite  
(w w w .ecoserve.le /sm ebd/). A r e p o r t  on  Its 
recen t activities, Including Involvement In th re e  
new  EU projects, Is available on  th e  SMEBD 
w ebsite.A ny revisions and expansions of ERMS, 
and Its use and loan to  o th e r  organisations, Is 
au thorised  by th e  SMEBD Council.

It Is tim e to  elec t a new  Council (existing 
m em bers can be re-e lected) and nom inations 
are  Invited.

A pproved ed ito rs  of species lists will be able to  
access ERMS 2.0 online, such th a t th e  reg ister 
will be  changing accord ing  to  need  and 
editorial diligence. ERMS 1.1 will rem ain online 
as a sta tic  archive and, a t Intervals, fu tu re 
v ersio n s will be  sim ilarly archived so 
resea rch ers  a re  able to  go back and com pare  
previous editions. C opies could also be m ade 
to  CD  for depositing In libraries If required.

W hat will be  new  
in ERMS 2.0?
ERMS 2.0 will be m o re  than  an updated 
nom enclatu re of ERMS 1.0. Already, w ith ERMS 
1.1 In a relational database, th e  calculation of 
sta tistics from  th e  reg ister can be au tom ated  
(w w w .v llz .b e /v m d cd a ta /e rm s/s ta ts .p h p ). T he 
p resen t phylogenetic hierarchy fo r ERMS will 
be review ed In relation to  hierarchies In use by 
Fauna Europaea, ITIS, Species 2000 and o th e rs  
to  derive a system  th a t Is as co rre c t, practical 
and stable as possible.This hierarchy will allow 
users to  select groups of species a t different 
taxonom ic levels, and provide a standard  for 
th e  calculation  of phylogenetic Indices of 
b iodiversity  th a t a re  being resea rch ed  by 
ecologists. Because th e  ocean has so many 
m o re  phyla than terres tria l system s, It Is of 
special In terest to  exp lo re  th ese  co ncep ts and 
relationships In m arine biodiversity.

gaps in ERMS 1.0. In addition, additional 
experts are being approached to increase 
direct involvem ent of regional experts.

M anagement and 
quality control
This new dynam ic ERMS will require a 
different and  m ore perm anen t m anagem ent 
structure than  previously. W hat is proposed, 
and is open to discussion, is that a key group 
of coord ina to rs act as E ditors, and  an 
Editorial Board of ‘Associate E dito rs’ of 
taxonom ists take responsibility  for their 
areas of expertise. This term inology is used 
because ERMS 2.0 will be dynamic, m ore 
like a jo u rn a l than  a book. The Associate 
E dito rs w o u ld  th u s  be responsib le  for 
quality control and advising the editors of 
technical and other issues that shou ld  be 
addressed . T hey w o u ld  ask  ex ternal 
reviewers and specialists in small num bers 
of species (e.g. a family or genus) to review 
an d /o r p rov ide  correc t synonym ies as 
necessary. A system  of rating lists according 
to their taxonom ic certainty and geographic 
coverage will also be developed. Costello et 
al (2001) included such a rating  in  the 
version of ERMS published as a book.

Species 2000 Europa 
(EuroCAT)
Species 2000 is an initiative that aims to 
create an online Catalogue of Life (CoL) on 
earth. Its philosophy has been a distributed  
system  w hereby data are searched from 
different da tabases a ro u n d  the  w orld  
th rough  a single portal (web page w ith  a 
search interface). In partnership  w ith a m ore 
cen tralised  US initiative, th e  In tegra ted  
T axonom ic In fo rm ation  System  
(www.itis.org), Species 2000 is providing 
th e  CoL to the  G lobal B iodiversity 
Inform ation Facility (www.gbif.org). During 
the ERMS project, a group of scientists 
p repared plans for the creation of a register

of species’ nam es for all anim als and plants 
in Europe (Figure 2). All these initiatives 
have been funded, and new projects are 
ad d ress in g  ad d itio n a l tech n ica l and  
scientific challenges.

The global Species 2000 (ww w .sp2000.org) 
initiative has obtained EU funding for a 
project, “E uroC at,’’ that will create an on 
line “EuroHub" that will connect to the  three 
m ain species databases for Europe, namely 
ERMS, F auna  E uropaea (www. 
faunaeur.o rg /), an d  Euro+M edPlantB ase 
(w w w .eurom ed .o rg .uk /). Species 2000 
Europa is coordinated by Frank Bisby and 
F auna  E uropaea by  W outer Los, b o th  
m em bers o f the  orig inal ERMS pro ject 
S teering  com m ittee  and  th e  SMEBD 
Council. SMEBD has signed an agreem ent 
w ith the  project to collaborate, w ith Edward 
V anden Berghe (VLIZ) as the  SMEBD 
representative. W hile the technical details of 
how this will be done rem ain to be finalised, 
it w ould  seem  th a t interoperability  betw een 
online databases is now relatively easy to 
im plem ent, using data exchange protocols 
such as DiGIR (D istributed Generic Data 
Retrieval, digir.sourceforge.net/) (used by 
OBIS and GBIF) and ABC-D developed by 
BIOCASE (www.biocase.org), and may also 
be adopted  by GBIE

Connecting regional 
and global species lists
How to interconnect regional registers of 
species names, such as ERMS, to global 
species databases (GSD), and how to merge 
local databases w ith in  a region, are two 
critical challenges for b iod iversity  
informatics. Ideally, there w ould  be a single 
authoritative file of species names, to w hich 
alternative b u t incorrect nam es of species 
(misspellings, synonym s) are linked. T hen a 
search w ould  always direct the  user to the 
correc t species nam e, and  show  the  
alternatives. In Europe, ERMS is this species
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http://www.ecoserve.le/smebd/
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European examples of 
species information 
sources include:
•  M arine Life Inform ation N etw ork  

fo r Britain and Ireland:- 
www.M arLIN.ac.uk;

•  Seaw eeds and algae:- 
w w w .algaebase.org/

•  C heck List of European Marine 
Mollusca:- w w w .m nhn.fr/m nhn/ 
blm m /clem am /

•  Phoronlds:- em lg.free.fr/Phoronlda 
/PhoEng.htm #

•  Brachiopoda:- paleopolls.redlrls.es/ 
B rachN et/

•  British brachlopods:- w w w .earthscl. 
gla.ac.uk/staff/gbc/databases/brachs/ 
brachpage.htm l

•  Encyclopedia of M arine Life of 
Britain and Ireland:- w w w .habltas. 
org.uk/m arlnellfe/

•  A ntarctic am phlpods:- w w w .natural 
sclences.be/am phl/

•  N o rth  East A tlantic am phlpod 
Identification guides:- www.amphl 
poda.com /lndex.htm l.

The addition of additional fields to  th e  
species In ERMS, beyond th e  p re sen t 
synonym s (which will be expanded upon) 
and the ir  o ccu rren ce  In th e  Atlantic and 
M editerranean, will also be considered. 
Matching feedback from  use rs  as to  w hat 
th e ir needs a re  w ith available reso u rces 
and technical too ls, may allow m atching of 
species to  national Exclusive Economic 
Z o n es, MARBEF ATBI (all tax o n  
biodiversity Inventory) sites, conservation  
Im p o rtan ce , and sp ec ies  Inform ation  
sources.

authority  file. However, there are now GSD 
online that could connect to ERMS, such that 
there is only one (global) nom enclature for 
each taxon. Such GSD in c lu d e  FishBase 
(w w w .fishbase.org), AlgaeBase (www.algae 
base.org), CephBase (w w w .cephbase.org), 
H exacorallia  (www. kgs. ukans. edu /H exa
coral/). In ad d itio n , th ere  is th e  on line  
E u ropean  m ollusc  database  CLENAM 
(w w w .m n h n .fr/m n h n /b im m /c lem am /). How 
th is  can be achieved is a key techn ica l 
objective of the  recently funded EuroCAT 
(=Species 2000 Europa) project (see above).

European Ocean 
Biogeographic 
Inform ation System
A nother data m anagem en t co m p o n en t of 
MARBEF is to connect existing databases 
a round  Europe that have species d istribution

Littorina littorea: single scientific names 
are still not used even for common 
species.

data so as to establish a E uropean Ocean 
Biogeographic Inform ation System. This will 
require software to com pare species names, 
translate synonym s to that in ERMS, and 
identify nam es that need expert a ttention to 
determ ine w hether they are incorrect nam es or 
additional to ERMS. Tackling this task will 
benefit from the technical solutions found to 
integrating the global-regional species lists 
com parisons by EuroCAT. This E uropean OBIS 
will be one of a global netw ork of regional 
nodes of OBIS (www.iobis.org). OBIS is a 
global program m e m apping m arine life over 
th e  in te rn e t, an d  th e  da ta  m anagem en t 
com ponen t of the C ensus of M arine Life 
(w w w .com l.org). OBIS is th e  specia list 
provider of m arine data to GBIE and one of its 
largest data providers. M ark Costello is Chair, 
and Geoff Boxshall and Edw ard Vanden Berghe 
m em bers, o f the  OBIS In tern a tio n a l 
comm ittee. Carlo Heip is a m em ber of the 
E uropean CoML com m ittee, and coordinator 
of MARBEE

North Atlantic Register 
of Marine Species 
(NARMS)
The research m useum  at the H untsm an Marine 
Science Centre in Canada (called the Atlantic 
Reference Centre, ARC) has been developing 
an authoritative register of species occurring 
from  the Arctic to Cape H attaras in the USA, 
under the  d irection of Gerhard Pohle, Lou Van 
G uelpen and M ark Costello (at HMSC, 2000- 
2004). This register has developed from the 
ARC m useum  database and related projects. 
W ith recent funding from  the Gulf of Maine 
Census of M arine Life program m e and the 
CORONA project, it will be com pleted and 
placed online at the website of the Centre of 
M arine Biodiversity (CMB) (www. m arinebio 
diversity, ca) by ARC staff w ith  the  su p p o rt of 
DFO (Fisheries and Oceans), notably Bob 
B ran ton  of the  B edford In s titu te  of 
Oceanography. CORONA is a US N ational 
Science F o u n d a tio n  p ro jec t led  by Cliff 
C u n n in g h am  of D uke U niversity  on  the 
h isto rical ecology of tran s-N o rth  A tlantic  
m arine  species (w w w .b io logy .duke.edu / 
corona/). The NARMS website w ould  search

b o th  the  ARC species register and  ERMS 
sim ultaneously and re tu rn  to people w hether a 
species was recorded in either database, and 
access to associated  in fo rm atio n  (e.g. 
synonym s). Species data and inform ation from 
the ARC, DFO and  other organisations can be 
searched in space and tim e on the CMB 
w ebsite, and  it in clu d es m any  E uropean  
species (Atlantic C anada is a largely a subset of 
the NE Atlantic biota). This initiative may be a 
m odel for how different regions can bring 
added-value to their data by com parisons w ith 
each other, and reduce duplication  of effort.

What does marine 
biodiversity informatics 
do for and mean for 
taxonomy?
M ore rap id  an d  accessib le au th o rita tiv e  
in fo rm ation  on species nom enclatu re  will 
reduce incorrect and variable use of species 
nam es in  research , educa tion , recreation , 
industry  and m anagem ent. This should  reduce 
the am oun t of tim e taxonom ists spend  in 
correcting past errors in the literature and 
re sp o n d in g  to in d iv id u a l questions. This 
should  free up tim e to produce identification 
guides and describe species new to science. 
Taxonom ists are the m ost fundam ental source 
of “b io-in form ation" because p u ttin g  the  
correct nam e to a biological entity is essential 
for quality  research  an d  m anagem ent. 
R ecognition of this is clear in  the European 
e lectronic conferences (e.g. w w w .vliz . 
be/m arbena/) and reports of the European 
N e tw ork  in B iodiversity  In fo rm ation  
(w w w.enbi.info/). The arrival of biodiversity 
in form atics th u s  increases th e  need for 
taxonom ists and creates greater awareness of 
th e ir key role in  m anaging  b iod iversity  
inform ation. •

Dr M ark J. C ostello ,
Leigh M arine Laboratory,
University of Auckland, New Zealand 
m .costello@ auckland.ac.nz
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