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Why WoRMS?
An authoritative register o f all marine species is urgently required to facilitate 
biological data exchange and management, integration of biological with other 
ocean data, and to allow taxonomists to focus on describing new species instead 
o f overlooking recently described species and correcting past nomenclatural 
confusion (Costello et ai, 2006). Its production has added benefits in fostering 
collaboration between experts at a global scale. Easy access to the register allows 
ecologists and local experts to correct their use o f taxonomic names, and 
encourages submissions o f overlooked species to the list. In turn, this stimulates 
biogeographic and evolutionary research.

Local and reg iona l species checklis ts  are also in 
d em and  fo r  c o n s e rv a tio n  and fish e rie s  

m anagem ent, eco log ica l surveys, and tra in in g  
in m a rine  e c o lo g y  and e n v iro n m e n ta l 
m anage m en t. However, th e se  lis ts  are 
inev ita b ly  com prom ised by e ith e r n o t be ing 
upda ted  by  experts, in h e ritin g  past m isuse o f 
names, using th e  same name fo r  d iffe re n t 
species in d iffe re n t loca tions, using d iffe re n t 
names f o r  th e  sam e spec ies  in d if fe re n t 
regions, o r  com b ina tio ns  o f  these problem s.

The so lu tio n  is a sing le  a u th o r ita tive  w orld  
register, fre e ly  accessible on th e  W orld  W ide 
W eb, th a t is ro u tin e ly  upda ted  by experts. The 
absence o f  such a w orld  reg is te r p a rtly  re flects

th e  local and regional focus o f  marine b io lo g y  
in th e  past. It also re flects  th e  fa c t th a t the  
d iv e rs ity  o f  species, and hu n d re d s  o f  
p u b lica tion s  th a t th e y  are described  in, makes 
co lla tin g  a checklis t beyond th e  ca p a b ility  o f 
even a m o d e s t g ro u p  o f  s c ie n t is ts . Now, 
b io d ive rs ity  in fo rm atics  enables in te rna tio na l 
co llab o ra tion  and data m anagem ent to  be fas t 
a t low  c o s t (B isb y  2 0 0 0 ;  W ilso n  2 0 0 0 ;  
C o s te llo  et al., 2 0 0 S ; C o s te llo  &  Vanden 
Berghe, 2 0 0 6 ) .  Such a re g is te r is an essential 
requ irem en t, if  n o t a p rerequ is ite , fo r  taxonom y 
to  be available on th e  in te rn e t (Pennisi, 2 0 0 0 ; 
G odfray, 2 0 0 2 , 2 0 0 7 ; M a lle tt &  W illm o tt, 
2 0 0 3 ; W ilson, 2 0 0 3 ; K napp et a l ,  2 0 07 ; 
W hee le r &  Krell, 2 0 0 7 ) .

How?
There are p ractica l lim ita tio n s  to  w ha t a g roup 

o f  sc ien tis ts  can achieve w ith  lim ited  resources. 
Provid ing a fu ll, w eb-based taxonom y, inc lud ing  
expert va lida ted species’ nom encla tures and 

in fo rm a tio n  on all species, is beyond th e  scope 
o f  a fe w  s c ie n tis ts . How ever, c lus te rs  o f  

sc ien tis ts  w o rk in g  in synergy w ith  o the rs  can 
c o n tr ib u te  pa rts  o f  th e  u ltim a te  resource, ju s t 
as th e  marine science co m m un ity  achieved w ith  

th e  E uropean R eg is te r o f  M a rin e  Species 

(ERMS). To th is  end, ove r 130 taxonom is ts  are 

now co lla b o ra tin g  to g e th e r to  p roduce a W orld  

R egister o f  M a rine  Species coo rd ina ted  by  an 

in te rn a t io n a l S te e r in g  C o m m itte e  re p re s ­
en ta tive  o f  a range o f  re la ted in itia tives  and 
taxo nom ic  expertise . Th is bu ilds d ire c tly  on 

th e  success o f  ERMS in term s o f  experts 
c o lla b o ra tin g  to  va lid a te  th e  c o n te n t, an 

in te lle c tua l p ro p e r ty  righ ts  ag reem ent between 
ed ito rs  and th e  S oc ie ty  fo r  th e  M anagem ent o f  
E lec tron ic  B iod ive rs ity  D ata (w ww.sm ebd.eu), 

and th e  F landers M a rin e  In s t itu te  (V L IZ ) 

p rov id ing  th e  database in fras tru c tu re  and a 
pe rm anent ho s t in s t itu t io n  (C os te llo , 2 0 0 0 , 
2 0 0 4 ; C uve lie r et a l ,  2 0 0 6 ) .

W oRMS w ill be a taxo nom ica lly  a u th o r ita tive  

reg is te r o f  m arine species names. Some w ill be
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hosted  in a database (ca lled A ph ia ) at VLIZ, 
and o th e rs  w o u ld  be e lsew here  b u t 
in te rope rab le  w ith  W oRMS. It  w ill bu ild  on 
a u th o r ita tive  registers o f  m arine species names 
th a t exist a t reg iona l levels (e.g. ERMS, New 
Z ea land ’s Species 2 0 0 0  inventory, C odes fo r  
A ustra lian  A q u a tic  B iota, Fondo et al., 2 0 0 4 , 
Vanden Berghe, 2 0 0 4 ) ,  and fo r  p a rticu la r taxa 
a t g lob a l levels (e.g. Hexacorallia, AlgaeBase, 
Fautin 2 0 0 0 ,  N ie D onnacha and C u iry  2 0 0 2 , 
Deprez et al., 2 0 0 2 ) .  Species 2 0 0 0  is a 
fe d e ra tio n  o f  G lobal Species Databases (C SD) 
p ro v id ing  a u th o r ita tive  species names, b u t is 
in co m p le te  a t p re se n t, and does n o t 
d is ting u ish  w hich species are marine. uB io uses 
in te llig e n t taxo nom ic  so ftw are  to o ls  to  cap ture  
and s to re  many m ore names than  occu r in 
Species 2 0 0 0  (Patterson et al., 2 0 0 6 ) ,  b u t it 
does n o t add taxo nom ic  o r  nom encla tu ra l 
value to  these  like a u th o r ita tive  registers do. 
Thus, to o ls  like uB io are valuable fo r  f in d in g  
in fo rm a tio n  associa ted w ith  species names, bu t 
a u th o r ita t iv e  re g is te rs  like ERMS, Species 
2 0 0 0  and ITIS te ll users which are th e  co rrec t 
names to  use, and w hich names mean th e  same 
species.

We e s tim a te d  th a t  a t leas t h a lf o f  th e  
estim ated  2 3 0 ,0 0 0  described m arine species 
(B ou che t 2 0 0 6 )  are n o t inc luded in ex is ting 
registers o f  m arine species and CSD. W oRMS 
w ill co llabo ra te  w ith  and c o n tr ib u te  to  Species 
2 0 0 0 ’s C ata logue o f  Life (C oL), p resen tly  
inc lud ing  a lm ost 6 0 %  o f  all w orld  species, and 
used by OBIS and CBIF as th e ir  m aster lis t o f 
species names. A lready, W oRMS com prises 14 
g lo b a l species databases and six a ll-taxon  
reg iona l species databases.

The m inim um  requ irem en t fo r  W oRMS is the  
accep ted  fu ll species name (i.e . accep ted  
com b ina tio n  o f  genus, spe c ific  e p ith e t, author, 
year, pa ren theses) p laced in an accep ted  
h ig h e r taxon  g ro u p  (a t leas t fa m ily ) and 
e n v ironm en t (e.g. m arine, brackish, a n d /o r  
freshw ate r). Desirable a d d itio n a l in fo rm a tio n  is 
o r ig in a l c o m b in a tio n  o f  species name, 
a lte rn a tiv e  co m b in a tio n s , im p o rta n t ju n io r  
synonym s, key lite ra tu re , d is tr ib u tio n , loca tio n  
o f  typ e  m aterial, and ty p e  loca lity . However, 
som e spec ies  pages in c lu d e  co n s id e ra b le  
a d d it io n a l in fo rm a t io n , fro m  b io lo g y  to  
d is tr ib u tio n  and images, and W oRMS would 
c o n tin u e  to  p ro v id e  th is  se rv ice  f o r  th e  
Taxonom ic Editors and users.

What is WoRMS not?
W oRMS is n o t a re g is te r o f  all species names 
because th a t is th e  ro le o f  CoL and CBIF’s 
G loba l Names A rch ite c tu re . W oRMS is n o t a 
fu ll Species In fo rm a tion  System. T h a t is the  
fu n c tio n  o f  spec ia lis t system s such as FishBase, 
SeaLifeBase, SpeciesBase and th e  E ncyclo­
pedia o f  Life (EoL). However, these in fo rm a tio n  
system s dem and taxo nom ica lly  a u th o r ita tive  
species names, so W oRMS w ill d ire c tly  and 
in d ire c tly  (e.g. th ro u g h  CoL) p rov ide  a service 
to  th o se  th a t need it. Thus, W oRMS w ill 
c o n tr ib u te  to  th e  G lobal Species In fo rm a tion

System  p ropose d  by  th e  G 8 E nv ironm ent 
M in is te rs  (2 0 0 7 ) .  N e ith e r is W oRMS a system 
fo r  th e  fo rm a l re g is tra tio n  o f  species names. 
However, as p a rt o f  th e  new Pan-European 
S p e c ie s -d ire c to r ie s  In fra s tru c tu re  p ro je c t 
(PESI), i t  w ill d ire c t ly  c o n tr ib u te  to  th e  
deve lopm ent o f  IC ZN  ZooB ank, w hich w ill 
reg is te r names. W oRMS w ill co llabora te  w ith  
o th e r  in it ia tiv e s  to  ensure  th a t  a 
co m p re h e n s ive  in fra s tru c tu re  o f  p r im a ry  
species data, in fo rm a tio n , maps, images and 
p u b lic a t io n s  is ava ilab le  o n lin e  th ro u g h  
in te rope rab le  po rta ls .

Who wants WoRMS?
Several in itia tives  have an in te res t in a W oRMS 
and w ou ld  b e n e fit from  its ava ilability. The 
Census o f  M arine  Life (C oM L) w ould  fin d  it  an 
inva luab le  m e tric  o f  how  m any and w ha t 
species are known in th e  oceans. The CoM L’s 
O cean B io g e o g ra p h ic  In fo rm a tio n  System  
(O BIS) needs W oRMS fo r  q u a lity  c o n tro l o f 
spec ies  names, and as a m e tr ic  o f  how  
com p le te  its d is tr ib u tio n  data are. Like OBIS, 
th e  G loba l B iod ive rs ity  In fo rm a tio n  Facility 
(CBIF needs to  know  th e  c u rre n tly  co rrec t 
names fo r  all species (Edwards et al., 2 0 0 0 ) ,  
and be ing able to  d is tingu ish  marine species 
w ou ld  enable enhanced data exp lo ra tion  and 
exchange fa c ilit ie s  on its web p o rta l. The 
In te rn a tio n a l A s s o c ia tio n  o f  B io lo g ica l 
O ceanog raphy (IA B O ), a m em ber o f  IUBS, 
w ou ld  fin d  W oRMS a valuable foca l p o in t and 
ne tw ork ing  mechanism fo r  m arine b io log is ts . 
The C ata logue o f  Life (C oL), and its pa rtne rs 
Species 2 0 0 0  and th e  In tegra ted Taxonom ic 
In fo rm a tion  System (IT IS ), seek to  have an 
a u th o r ita tive  inven to ry  o f  all species on Earth 
(B isby 2 0 0 0 ) ,  b u t th e y  lack th e  resources and 
personal con tac ts  fo r  all marine taxa and have 
m a jo r cha llenges in th e  spec ies-rich , no n ­
marine taxa (B isby &  Ruggiero, pers. com m .). 
Th e  In te rn a tio n a l C ode  o f  Z o o lo g ic a l 
N o m e n c la tu re ’s ( IC Z N ) Z o o B a n k  needs a 
reg is te r o f  valid names to  begin an on line  
re g is tra tio n  system fo r  anim al names (Polaszek 
et al., 2 0 0 S ; W hee le r &  Krell, 2 0 0 7 ) . This 
a lre a d y  ex is ts  fo r  fu n g i in M yco B a n k  
(H aw ksw orth  2 0 0 5 )  and fo r  bacteria  (Lapage 
et a l„  1992; Euzéby, 2 0 0 7 ) .

W oRMS is a fre e ly  available sc ie n tif ic  service. 
In a d d itio n  to  ind iv idua l sc ien tis ts , s tuden ts , 
n a tu ra lis ts , e c o lo g ic a l c o n s u lta n ts  and 
en v iro n m e n ta l m anagers w ho  w ill use th e  
w ebs ite  to  access in fo rm a tio n  on species 
names, th e re  w ill be m a jo r da ta  system s 
b e n e fitin g  from  WoRMS. Such benefic iaries w ill 
be S pecies 2 0 0 0  and CoL, CBIF, O BIS, 
ZooB ank, ITIS, Universal B io log ica l Index and 
O rgan izer (u B io ), and th e  p lanned CBIF G lobal 
Names A rch ite c tu re  (C N A ). As is th e  case w ith  
ERMS, we expect a range o f  ad d itio n a l users 
such as reg iona l environm enta l and nature 
conserva tion  agencies and m a jo r in s titu tio n a l 
databases. For example, cop ies o f  ERMS have 
been licensed o u t a t no charge fo r  th e  use o f 
som e ind iv idua l researchers and th e  fo llo w in g  
o rg a n is a tio n s : th e  E uropean E n v iro n m e n t

A gency, In te rn a tio n a l C o u n c il fo r  th e  
E xp lo ra tio n  o f  th e  Sea, R ijksw a te rs ta a t 
(N e the rla nds), N a tu re  P ro te c tion  D irec to ra te  
(Ita ly ) , L 'Inventa ire  n a tio n a l du P atrim o ine  
na ture l (France), IFREMER, Federal E nviron­
m en ta l A g e n cy  (G e rm a n y), A kvap lan -N IV A  
(N orw ay), N a tiona l C ancer In s titu te , H ellen ic  
C en tre  fo r  M arine  Research (G reece), S tazione 
Z o o lo g ic a  N a p o li ( I ta ly ) ,  Jo in t N a tu re  
C onse rva tio n  C om m ittee  (U K ) (fu ll lis t a t 
w ww.sm ebd.eu).

Progress
So far, the re  are over 1 2 8 ,0 0 0  species from  
th e  a n tic ip a ted  2 3 0 ,0 0 0  species estim ated  to  
have been described . A ssocia ted in fo rm a tio n  
inc ludes a b o u t 2 3 4 ,0 0 0  names, 1 2 2 ,0 0 0  
l ite ra tu re  sou rces, 7 ,5 0 0  p ic tu re s  and 
in fo rm a tio n  on 2 ,9 0 0  specim ens. The num ber 
o f  taxo nom ic  ed ito rs  is ove r 130 and grows 
steadily, f irs t to  cover all taxa, and the n  w ith in  
taxa to  share th e  w ork load and b e ne fit from  
co llab o ra tion .

C om m ents from  users, inc lud ing  suggestions 
fo r  new c o n te n t and services; and anomalies 
o m iss io ns , and e rro rs  in th e  da ta ; are 
w elcom ed. The database w ill o n ly  be as go od  
as we make it. The success and fu tu re  o f  
W oRMS depends on th e  sc ie n tif ic  com m un ity  
p rov id ing  th e ir  tim e  to  e d it th e  system, use and 
p rom ote  it, and assist in fu n d in g  app lica tions 
th a t  w ill make i t  as g o o d  q u a lity  and 
com prehensive as possib le.
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