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BEC A U SE OF THEIR AREA, VOLUME AND DIVERSITY OF LIFE, THE 
world's o c e a n s  are the dom inant com p on en t of the b iosphere. Thus, an 
a sse s sm e n t  of life on Earth must, in major part, be an a sse s sm e n t  of life in 
the world's o c e a n s  -  a C en su s  of Marine Life. The com plexity of the marine 
eco sy stem , and its interactions with socia l and political sy stem s, dem and an 
interdisciplinary and integrated approach. Traditional, discipline-centred  
research m eth od olog ies yield a wealth of sn a p sh o ts  of the com plex and 
ever-changing marine world. The ch a llen ges are to fill the g a p s  in th ese  
insights, to sy n th esise  coh eren t patterns of marine life in s p a c e  and time, 
and to d evelop  testa b le  h y p o th eses  and predictive m odels of the origin and 
m aintenance of th e se  patterns.

Fig 1. Distribution of data on marine sp e c ie s  available from the  OBIS portal 
in N ovem ber 2 0 0 4 .

OBIS -  why now?
Today, as never before, the tools are at hand to 
m eet this challenge; to conduct quantitative, 
geographically  an d  tem porally  explicit 
observations and analyses of the living ocean. 
Taxonom ists have new tools to define and 
iden tify  species th ro u g h  com b in a tio n s of 
genom ic and m orphological analyses, greatly 
a ided  by access to w orldw ide know ledge 
resources th rough  the internet. C om puter and 
com m u n ica tio n s capab ilities p e rm it rap id  
assem bly and m eaningful analysis of im m ense 
volum es of diverse data. Moreover, earth and 
life scientists have developed system s foi- 
planning, coordinating and executing coherent 
and effective program m es on a global scale. 
However, the m arine biological com m unity 
was no t so organised un til OBIS arrived.

What is OBIS?
The Ocean Biogeographic Inform ation System 
(OBIS), the inform ation com ponent of the 
C ensus of M arine Tife (CoML), is a rapidly

develop ing  in te rn a tio n a l sc ience in fra ­
stru c tu re . It p rov ides access to data, 
in form ation  in fras tru c tu re  and  inform atics 
tools th rough  an online, dynamic, global atlas 
o f b iogeograph ic  in fo rm ation . The basic 
ingredients of OBIS are authoritative specim en 
and observational data, w ith em phasis on 
species-level geo-referenced data. Through the 
use of in ternet-enabled  GIS and  other web- 
based analytical tools, biological data can 
readily be in tegrated w ith environm ental data, 
maps, visualisations and m odel ou tpu ts for a 
broadly-based com m unity of users. The OBIS 
atlas will be used to reveal spatial and tem poral 
patterns, generate hypotheses abou t global 
m arine ecosystems, and guide future field 
expeditions. These hypotheses are unlikely to 
be tes ted  by experim ents, b u t w ill be 
supported  or rejected by the  biogeographic 
p atterns that are the reality of our planet. The 
scope of OBIS offers new challenges in data 
m anagem ent, scientific  co o p era tio n  and 
organisation, and innovative approaches to 
data  analysis. The o n line  d ig ital atlas

Box 1. Members of the OBIS 
International Com m ittee (IC) 
2001-2004. (* Present members)

•  D r M ark J C oste llo , Leigh M arine 
Laboratory, University of Auckland, N ew  
Z ealand  (fo rm erly  Executive D irec to r, 
H untsm an  M arine S cience C e n tre , St 
A ndrew s, Canada). (Chair OBIS IC).*

•  D r K aren S tocks, San Diego 
S u p e rc o m p u te r  C e n tre , U niversity  of 
S ou thern  California, San Diego (Vice-Chair 
OBIS IC).*

•  D r J F rederick  G rass le , D irec to r, 
Institute of Marine and C oastal Sciences, 
R utgers University, N ew  Brunswick, USA 
(D irec to r OBIS Secretariat).*

•  D r Daphne G Fautin, C urato r, T he 
U niversity  of Kansas N atural H isto ry  
M useum, Lawrence, USA.*

•  D r R ainer F roese , FishBase- 
C oord inator, Institut für M eereskunde, Kiel, 
Germany.*

•  D r Edward Vanden Berghe, Manager, 
F landers M arine D ata and Inform ation  
C e n tre , Flanders Marine Institute, O stend , 
Belgium.*

•  Mr Tony Rees, CSIRO, Australia.*

•  D r Phoebe Zhang, Institute of Marine 
and C oastal Sciences, R utgers University, 
N ew  B runsw ick, USA (OBIS P orta l 
Manager).*

•  D r R ichard C hinm an, In stitu te  of 
M arine and C oasta l Sciences, R utgers 
University, N ew  Brunswick, USA (OBIS 
Program  M anager).

•  D r Yoshihisa Shirayama, D irec to r and 
P rofessor, S e to  M arine L aborato ry , 
Shirahama, Japan.

•  D r Neil A shcroft, HMAP R esearch  
Fellow, University of Hull, UK.

•  Ms Kim Finney, C hief Inform ation  
Officer, National O cean Office, H obart, 
A ustralia, w as replaced in 2003 by:

•  D r Geoff Boxshall, M erit Researcher, 
D ept of Zoology, T he N atural H isto ry  
M useum, London, UK.

•  D r D ennis P G o rd o n , Principal 
Scientist, N ational Institute of W a te r  & 
A tm o sp h e ric  R esearch  (N IW A ), 
W ellington, N ew  Zealand.

•  D r John W ilkin, Professor, Institute of 
M arine and C oasta l Sciences, R utgers 
University.

•  D r Pat Halpin, Duke University, USA.

•  D r Jam es W o o d , T he B erm uda 
Biological S tation fo r R esearch, St G eorge's, 
Berm uda (OBIS p ost-docto ra l fellow).
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developed by OBIS is expected to provide a 
fu n d am en ta l basis for societal and 
governm ental decisions on how to use and 
conserve m arine life.

What does OBIS provide, 
and for whom?
OBIS provides the  following on an ‘open 
access’ basis th rough  the W orld W ide Web:-

•  taxonom ically and geographically resolved 
da ta  on  m arine  life an d  the  ocean 
environm ent;

fisheries, and•  da ta  from  m useum s 
ecological studies;

•  data from  all ocean environm ents 
to plankton, coastal to deep sea;

- seabed

•  interactivity w ith m any other databases, 
including other online databases;

•  access to physical oceanographic data at 
regional and  global scales;

•  software tools for checking species names, 
m apping, modelling, and biogeographic 
analysis.

OBIS has two sources of species names. It uses 
the “Catalogue of Life" (C-oL) annual checklist 
of species nam es, w hich  contains expert- 
prepared  lists of abou t 20% of all described 
m arine species. In addition, OBIS captures 
species nam es from  its data sources. C-oL is a 
cooperative program m e led by Species 2000 
and the Integrated Taxonomic Inform ation 
system  (ITIS).

OBIS is for the use of students, researchers, 
fishery scientists and m anagers, educators, 
am ateur naturalists, industry, consultants, and 
en v ironm en ta l and  n a tu re  conservation  
organisations. OBIS com plies w ith  the  data 
policies of the Global Biodiversity Inform ation 
Facility  (GBIF) an d  In tergovernm en tal 
Oceanographic C om m ission (IOC), and is one 
of the largest data providers to GBIF

Fig 3. Members of th e  OBIS International and M anagem ent C om m ittees  with 
g u e s t s  at the  Bedford Institute of Oceanography, Canada, 2 0 0 4 .  Front row : 
J Black, D Ricard, M Lewis, K Stocks,  U Von St Ange, V Chavan, F da Silveira. 
Back Row: P Zhang, P Halpin, A Marino, R Branton, M Costello, T Rees, F 
Grassle, R Froese, R Escribano, M Kennedy, D Robertson, L Van Guelpen.  
Missing: P Boivin, S Song ,  G Pohle, K Zwanenburg, J Bartley.

What is OBIS doing?
Since becom ing established in 2002, the  OBIS 
In ternational C om m ittee (IC-) (Box 1) has 
w o rk ed  w ith  in te rn a tio n a l an d  na tional 
organisations (Box 2), scientific projects and 
program m es, an d  ind iv idual scientists, to 
create a portal serving over four m illion geo­
referenced records of about 40,000 m arine 
species (Figure 1). This data is the critical 
com ponent to conducting  a census of m arine 
life (Figure 2). Data can be overlaid on global 
m aps of ocean depth, surface tem perature, 
sa lin ity  an d  ch lorophyll. The geographic 
ranges of species can be predicted online, 
based on the data selected by the user, and a 
m odel can be used  to p re d ic t species 
distributions.

Continued next page...

Modelling 

Data rescue

1st global census 
of marine life

Interoperable

Online OBIS
data d em o

collation 1.

Ist global census of 
marine fishes

Ist global census of 
single species

j ...........
Major data acquisition

1999 2000 2001 2002 2003 2004  2005 2006 2007 2008  2009 2010

Fig 2. A diagram m atic presentation of activities required to produce a ce n su s  
of marine life in relation to th e  rate of data acquisition by OBIS.

Box 2. OBIS IC is working with 
these, among other organisations:

(a) Global organisations such as th e  Food 
and A gricultural O rg an isa tio n  (FAO), 
In tergovernm ental O ceanographic C o m ­
m ission (IOC), Intergovernm ental O cean 
D ata and Inform ation Exchange (IODE), 
In ternational A ssocia tion  fo r  Biological 
O ceanography (IABO), Global Biodiversity 
In form ation  Facility (GBIF), Scientific 
C o m m ittee  on  O ceanic Research (SCOR), 
W orld  C onservation  M onitoring C e n tre  
(W CM D ), Species 2000, Dlversltas, Joint 
C o m m ission  on  O cean o g rap h y  and 
M eterology (JCOMM);

(b) M ulti-national o rgan isations such as 
International Council fo r th e  Exploration of 
th e  Sea (ICES), N atureS erve (USA and 
C anada), C o n se rv a tio n  In ternational, 
In tegrated  Taxonom ic Inventory  System 
(ITIS);

(c) N ational o rg an isa tio n s such as 
Fisheries and O ceans Canada, C e n tre  of 
M arine B iodiversity (C anada), W orld  
W ildlife Fund (Canada), Flanders Marine 
Institute (VLIZ), C om m onw ealth  Scientific 
and Industrial R esearch  O rgan iza tion  
(CSIRO), National Institute fo r W a te r  and 
A tm ospheric  Research (NIW A), National 
O ceanic and A tm ospheric  A dm inistration 
(NOAA), National C e n te r  fo r A tm ospheric 
R esearch  (N C A R ), In teg ra ted  O cea n  
O bserving System (IOOS; Ocean.US);

(d) P rogram m es and p ro jec ts In Europe 
(MARBEF/EurOBIS, EuroCAT/Specles 2000 
Europa, BioCASE, BIOMARE, MarUN, 
SAHFOS), th e  US (e.g. C O R O N A , PEET, 
SEAMAP) and elsew here  (e.g. HMAP, FMAP, 
NaGISA, GoM  C ensus, ChESS) (see 
w w w .lobls.org fo r a full list of acronym s).
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Box 3.The host organisations and managers of the Regional O BIS Nodes
network, including candidate RONs (*).

Location H ost organisation R O N  M anager

Australia National Oceans Office & CSIRO Kim Finney
Canada Centre of Marine Biodiversity & Bedford Institute of Oceanography Bob Branton
China Institute of Oceanology, Qingdao Song Sun
Europe Vlaams Instituut voor de Zee (VLIZ) Edward Vanden Berghe

Indian Ocean area National Chemical Laboratory (with the National Institute
of Oceanography), India Vishwas Chavan

Japan National Institute for Environmental Studies Junko Shimura
New Zealand National Institute of W ater & Atmospheric Research Don Robertson
South America University of Sao Paulo Fabio Lang da Silveira
Sub-Saharan Africa Southern African Data Centre for Oceanography (SADCO) Marten Grundlingh

Alaska* North Pacific research Board Clarence Pautkze
USA* Kansas University Daphne Fautin

OBIS IC m em bers have attended  over 140 
conferences and w orkshops during  2002-2004 
to im prove awareness of OBIS and develop an 
understand ing  of user needs, potential data 
sources and related activities. To advance the 
globalisation of OBIS, a netw ork of Regional 
N odes to expand the data provider and user 
com m unity  has been established (Box 3). 
M em bership in  the OBIS federation is open to 
any in te res ted  ind iv idual, c o u n try  or 
organ isation  com m itted  to th e  lo n g -te rm  
m ain ten an ce  of an  accessible, relevant, 
biological database, and  provision of its data 
th rough  the OBIS portal.

OBIS today
The Ocean Biogeographic Inform ation System 
(OBIS) is the leading online source for m arine 
species d is tr ib u tio n s  in  th e  w orld . The 
bringing together of this inform ation th rough  a 
federation of databases, w ith instan t access to 
analy tical tools an d  m aps, delivers new 
insights into the  d istribution  of life th roughout 
th e  w o rld ’s oceans. Synthesis of th is 
inform ation aids understand ing  of collective 
p a tte rn s  in  biodiversity, such  as species 
relationships, food-web structure, and effects 
of climate change on ecosystems.

Future developments
As OBIS grows in bo th  data content and 
participation  of organisations and individuals, 
its structure will evolve. The In ternational 
Com m ittee (IC) oversees OBIS and develops 
policies and  priorities, w ith  an Executive 
Office, Secretariat and Portal. The Regional 
OBIS N odes netw ork is coordinated by a 
M anagem ent Com m ittee (Figure 3), and a 
T echnical C om m ittee  p rov ides advice as 
requested . C ooperative  re la tio n sh ip s w ith  
other organisations will be form alised through 
M em oranda of Agreement. For example, OBIS 
is w orking closely w ith Species 2000 and ITIS 
to have a com plete catalogue of all m arine 
species available online w ith in  the next three 
years. This catalogue will form  a key part of

quality  contro l in  biological databases by 
providing the correct names for species and 
their relationships to other names. In addition, 
it is a fundam ental requirem ent for a “census 
of m arine life. "

The technical functionality of the data portal is 
co n stan tly  be ing  im proved . E nhanced  
m apping and visualisation features, and new 
search an d  d isplay  op tions, are being  
developed. These will include developm ents of 
stan d ard s for da ta  fields to facilitate 
in te ro p erab ility  be tw een  databases, in 
conjunction w ith o ther organisations such as 
the GBIF and the Taxonomic Data W orking 
G roup (TDW G). A globally -applicab le  
standard  m arine hab ita t classification w ill 
build  on existing system s to enable users to 
select data  by hab ita t. OBIS m em bers 
constantly m onitor parallel developm ents in 
inform atics and m arine science to ensure a 
synergy of effort.

In 2005, an Editorial Board will be established 
to further develop quality assurance for data 
served by OBIS. Quality control processes and 
feedbacks will becom e form alised and involve 
m ore external peer-review as they develop. 
OBIS will be the legacy of the Census of 
M arine Fife program m e (to be com pleted in 
2010) and a perm an en t in frastructure  foi- 
m arine and biodiversity sciences. It has been 
launched by funding from the Alfred P Sloan 
F oundation , and  ind iv idual m em bers and 
organisations additionally obtain their own 
funding from national and  o ther sources to 
enable th em  to contribute data. Over US$18 
m illion in funding has been obtained by the 
OBIS com m unity  for the period  2002-2006. In 
the next few years OBIS will develop a long­
term  funding and m anagem ent strategy for 
future decades.

EurOBIS: MarBEF's 
contribution to OBIS
Tike several o ther regions, E urope has a 
regional OBIS node, ru n  by th e  data

m anagem ent team  of MarBEE O n the  EurOBIS 
site, E uropean biodiversity data will have its 
own face, and will give visibility to the large 
biodiversity datasets th a t will be collected and 
collated in the fram ework of the research 
them es of MarBEE There will be two-way data 
traffic betw een the international OBIS and 
EurOBIS. European data will be extracted from 
global databases, such  as FishBase and  
C-ephBase, and m ade available th rough  the 
EurOBIS site. W ith  the  MarBEF data 
m anagem ent team, we will solicit data from 
European researchers. All data available to 
EurOBIS will obviously be m ade available to 
OBIS, and hence also to GBIE This way, 
MarBEF scientists will m ake a contribution  to 
several m ajor international initiatives w ith  ju s t  
one move. Their data will be visible through 
several portals, serving as an invitation foi- 
co llabora tion  w ith  lik e -m in d ed  scien tists 
w orldwide. •

Relevant links
www.vliz.be/obis
www.iobis.org

M ark J C ostello , Chair, OBIS 
In ternational Com mittee, Leigh M arine 
Laboratory, University of Auckland,
PO Box 349, W arkworth, New Zealand, 
m. costello@ auckland.ac. nz

J Frederick G rassle, Chair, Census of 
M arine Life Steering Com mittee, and 
Yunqing Zhang, Portal Manager,
Institute for M arine and Coastal Studies, 
Rutgers The State University of New 
Jersey, 71 Dudley Road, New Brunswick,
NJ 08901, USA.

Karen S tock s, San Diego 
Supercom puter Center, University of 
California, San Diego, La Jolla,
CA 92093-0505, USA.

Edw ard Vanden Berghe, Manager, 
E uropean OBIS Node, Flanders Marine 
Data and  Inform ation Centre,
Flanders M arine Institute, Vismijn, 
Pakhuizen 45-52, B-8400 Ostend,
Belgium.

Fig 4. Members of the OBIS Inter­
national and Management Committees  
with guests at the San Diego Super­
computer Centre, California, 2004.
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