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Climate change is a central discussion topic among scientists and the general 
public. The analysis o f long-term datasets and the modelling o f future climate 
events are occupying the minds o f thousands o f researchers. Global warming and 
the mitigation o f its effects is in the focus o f present and future European policy 
as well as the development o f appropriate science-based strategies to  cope with 
changing climate conditions.

In the  con tex t o f  th e  clim ate change discussion, 
th e  im portance o f  b io log ica l, physical a n d /o r  
chem ical data is easy to  convey. W hat is receiving 
less a tten tion  are the  many steps involved in 
co llec tin g  th e  in fo rm ation  needed to  produce the  
h ig h -q u a lity  data required fo r  these large-scale 
and long-term  analyses. Th is involves, fo r  instance:

1 . A p p ro p ria te  sam pling stra tegies and pro toco ls
2. Sample analysis/m easurem ent
3. C o rre c t data analysis and data s torage and 

management.

The v ita l im portance o f  c rea ting  g o o d -q u a lity  and 
com parable datasets is pa rticu la rly  tru e  to d a y  
where many European p ro jects involve intensive 
co llabo ra tions o f a g rea t num ber o f  d iffe ren t 
European and, indeed, in te rn a tio n a l research 
ins titu tes  on a large geographica l scale. MarBEF, 
be ing  one o f  th e  co lla b o ra tive  N e tw orks  o f 
Excellence, has made g rea t s trides in the  fie ld  o f 
b iod iversity, pa rticu la rly  in the  estab lishm ent o f a 
European baseline o f b iod iversity. In o rd e r to  
achieve th is  goal, grea t e ffo rts  have been made in 
com p iling  ex is ting data and assuring th e  in te g rity  
and com para b ility  o f  these jo in t  datasets.

Single datasets usually lack th e  spa tia l coverage 
necessary to  a llow  th e  pan-European com parisons 
centra l to  th e  w ork  and m ission o f MarBEF. Such 
la rge -sca le  com p a riso n s  can, however, be 
accom plished using th e  wealth  o f  data available in 
ind iv idua l databases held by pa rtn e r ins titu tes . 
C o m b in in g  da tase ts  p resen ts  a w o n d e rfu l 
o p p o rtu n ity  to  tackle  th e  b ig  questions, b u t it  is 
an o p p o rtu n ity  th a t is hard won. Existing datasets 
are ga the red  fo r  a va r ie ty  o f  pu rposes and 
sam p ling  s tra teg ies  d if fe r  betw een co u n tries , 
in s t itu te s  and research p ro je c ts . S am p ling  
p ro toco ls  can be standard ized at in s titu te  and 
even s ta te  level ( fo r  exam ple, th e  S tandard  
O p e ra tin g  P rocedures o f  th e  UK C en tre  fo r  
Environm ent, Fisheries and A quacu ltu re  Science, 
o r  the  N orw egian G ove rnm ent’s p ro to co l fo r  o il- 
and g a s -fie ld  m o n ito r in g  used across th e  
Norwegian C on tin en ta l Shelf) o r  reg iona lly  as

p a rt o f  m o n ito r in g  a c tiv itie s  w ith in , fo r  
exam ple, AMAP, H ELC O M  o r  OSPAR. 
However, m o s tly  such s tandard iza tion  s till 

does n o t occu r on a scale large enough to  
pe rm it d ire c t com parisons across Europe. 
M o reove r, several lo n g -te rm  m o n ito r in g  
programmes have been shu t down fo r  various 
reasons in recent years, m aking tem pora l 

com parisons more d ifficu lt. A  num ber o f 
o th e r  issues a ffec t da tase t com parability , 
inc lud ing  gear used, w he th e r co lon ia l o r 
juven ile  taxa are sam pled, w he the r taxa are 
quan tified  o r  s im p ly  recorded as present, 
w hich organism groups are surveyed and the  

level o f  taxonom ic reso lu tion  applied. Some 
in co m p a tib ility  problem s are less easy to  
solve than  others. For example, datasets w ith  
m ism atched counts  (abundance pe r 0.1 m2 vs 

abundance pe r 0 .5 m 2) cou ld , w ith  caveats, 
be transla ted in to  a com m on currency, bu t 
surveys us ing  d if fe re n t sa m p lin g  gears 
(e.g. 0 .5m m  vs 1 mm-mesh sieves) sample 
d iffe re n t parts o f  th e  assemblage and should 
no t be d ire c tly  com pared.

The d ifficu ltie s  resu lting  from  th e  use o f 
d iffe re n t sam pling gear is even m ore obvious 
when using h is to rica l records da ting  back 
m ore th a n  one  hu nd re d  (b e n th o s  and 

p lankton ), o r  even several hundred, years 
(fish ). M uch o f  th is  data has been made 
available e lec tron ica lly  w ith in  MarBEF and 
m ethods are un der deve lopm ent to  be tte r 
a llow  the  com paring  o f  h is to rica l and recent 
b iod ive rs ity  data.

MarBEF has made grea t leaps in th e  process 
o f  b r in g in g  d iverse d a tase ts  to g e th e r, 
inc lud ing  data on m eiofauna (M ANU ELA) as 

w ell as m a c ro b e n th ic  fau na  and flo ra , 
p h y to p la n k to n  (M acroben, LargeNet) and 
fish  (M arF ish ). S o ft b o tto m s  and ro cky  
shores in sha llow  and coasta l areas are 
covered as well as the  open w ate r and the  
deep sea. T h e  M acroB en and LargeN et 
databases, fo r  example, con ta in  62  and 43

MarBEF participants and 

associate members ..... 40
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separa te  da tase ts  re spective ly , co ve rin g  a 
diverse range o f  hab ita ts  and taxonom ic  g roups. 
The da tabases co n ta in  m e ta -d a ta  a llow ing  

p ro toco ls  to  be com pared and to o ls  enabling 
da ta  e x tra c tio n  based on s p e c if ic  search 
c rite ria . They are also linked to  th e  European 

Register o f  M arine Species (ERMS), bypassing 
th e  d iffic u lty  o f  com paring  stud ies sub jec t to  
taxonom ic  discrepancies.

C om p iling  these datasets has allowed Them e 1 
pa rtic ipan ts  to  examine a num ber o f  im p o rta n t 
issues re lated to , am ong others, la titu d in a l 
p a tte rn s  in species richness and 
zoogeog raph ica l boundaries. The M acroben 
database has been com p le ted  and -  w ith  
LargeNet scheduled to  release a fina l version in 

O c to b e r -  the  path is open to  a range o f 
exc iting o p p o rtu n itie s  fo r  large-scale marine 
stud ies and assessments.

A  f irs t se t o f  hypotheses has been tested using 
th e  M acroben data, and th e  results w ill be 
published as a series o f  m u lt i-a u th o r papers in 

a M a rine  E co logy  Progress Series (MEPS) 
Them e S ection  ( “ MarBEF database: large-scale 
pa tterns o f  European be n tho s ” ) in th e  com ing 
m onths.

A n o th e r co llab o ra tion  across responsive mode 
pro jec ts  has gained b e tte r ins igh t in to  the  
im p o rta n ce  o f  deep-sea d ive rs ity  and has 

p ro v id e d  s c ie n t if ic  ev idence th a t  th e  
co n se rva tio n  o f  deep-sea b io d iv e rs ity  is a 

p r io r ity  fo r  susta inab le  fu n c tio n in g  o f  th e  
w o rld ’s oceans (D anovaro et al., 2 0 0 8 ) .  In 
com p iling  long-term  data on b iod ive rs ity  in 
A rc tic  fjo rd s , main drivers o f  v a r ia b ility  in 
b iod ive rs ity  cou ld  be iden tified  which may be 

reconstruc ted  over decadal o r centennia l tim e - 
scales (Renaud et al., 2 0 0 7 ).

M any m ore sc ien tific  papers based on MarBEF 
data have been published in th e  past few  years 
and are listed on th e  MarBEF website. An 
overview  pa per and large-scale com parison 

across d iffe re n t taxonom ic  g roups and habita ts 
based on MarBEF datasets is un de r way. For all 

these com parisons a range o f  s ta te -o f- th e -a rt 
s ta tis tica l m e thods were app lied a fte r th e ir  
s u ita b ility  had been discussed and tested  -  
a n o th e r com m on ap proa ch  w ith in  MarBEF 
Them e 1.

Species richness is one o f  th e  s im p lest and 
m o s t im p o r ta n t d e s c r ip to rs  o f  b io lo g ica l 
diversity. C o u n tin g  th e  num ber o f  species in a 

sam ple is s tra igh tfo rw ard , b u t extend ing  th is  to  
th e  num ber o f  species in an area o r  region is a 
co m p le te ly  d iffe re n t matter. Even the  m ost 

intense marine stud ies can sample o n ly  a t in y  
fra c tio n  o f  an area and, in these circum stances, 
richness values m ust be extrapo la ted . W ith  a 
num ber o f  techniques available, th e  o p tio n s  fo r  

es tim a ting  a reg ion ’s to ta l richness can be 
bew ildering. W ork ing  w ith  a colleague from  the  
NERC C entre  fo r  Popu la tion B io logy  a t Imperial 

College, London, a sub -g ro up  o f  the  LargeNet 
RMP has been com paring  richness es tim ation  
techniques and has discovered th a t many o f the  
m e th o d s  ava ilab le , d e ve lope d  la rg e ly  in 

te rres tr ia l habitats, may n o t be ap prop ria te  fo r  
some marine systems. Presently, th e  g roup is 
d e ve lo p in g  an e s tim a tio n  te c h n iq u e  th a t 
accounts fo r  th is  inheren t he terogeneity, and 
in itia l tests (using in te rtid a l invertebrates on 
H e lg o la n d ’s ro cky  sho res) show  i t  to  be 

su rp ris ing ly  accurate in p red ic ting  to ta l species 

richness.

U ltim a te ly , o u r aim is to  com pare species 

richness around Europe and id e n tify  ho tspo ts, 
co ldsp o ts  o r  areas o f  p o te n tia l conservation 
concern. It is n o t d iff ic u lt to  see how it  is 
inc re d ib ly  im p o rta n t to  have con fidence in the  
to o ls  we use to  make the se  la rge-sca le  

com parisons. MarBEF is a t the  fo re fro n t o f 

deve lop ing and te s tin g  such techniques. By 
develop ing a fram ew ork fo r  w hich m ethod can 
be used safe ly in a given con tex t, th e  ne tw ork  is 
g o in g  to  p ro v id e  esse n tia l to o ls  fo r  th e  
m anagem ent o f  the  marine environm ent.

An upcom ing challenge is th e  em ergence o f 
en tire ly  new types o f  data such as ge ne tic  data 
and ta xo n o m ic  image m ateria l. Images, in 
pa rticu la r, o fte n  do  n o t even seem to  be 
regarded as data a t all, even th o u g h  th e y  p lay a 

v ita l ro le in the  e s ta b lishm e n t/d ocum e n ta tio n  
o f  a marine b iod ive rs ity  baseline in Europe. The 

la tte r is, a fte r all, ab so lu te ly  necessary fo r  
achieving such am b itious  ta rge ts as th a t o f 

h a lt in g  b io d iv e rs ity  loss b y  2 0 10 . H igh - 
reso lu tion , h igh -qu a lity  images can nowadays 
be produced covering d iffe re n t species groups 
and size ranges. In o rd e r to  a p p ly  th is  
in fo rm ation  on a larger geograph ic scale, it  is

n o t th e  varie ty  o f  m e thods and p ro toco ls  
available th a t is causing problem s b u t th e  fa c t 
th a t general c o n ce p ts /p ro to co ls  regard ing a 
q u a lity -co n tro lle d  record do  n o t seem to  have 
been established ye t. This is a cha lleng ing task 
fo r  th e  fu tu re .

M o le cu la r to o ls  also have o n ly  been used and 
g managed in database systems fo r  a re la tive ly 

$  s h o rt tim e  and it  is the re fo re  v ita l th a t fo r  large- 
l8 scale co m p a riso n s  t ig h t  q u a lity  c o n tro l 
jé mechanisms are p u t in place to  ensure the  
^  com para b ility  o f  data generated by th e  d iffe re n t 
'E sources.
to

® In o rd e r to  im prove and b e tte r understand 
marine b iod ive rs ity  patterns, MarBEF Them e 1 
has taken th e  stewardship fo r  com p iling  and 
safeguard ing data from  th e  partners in the  
ne tw ork and from  external sources. Th is has 
resulted in un ique m eta-databases covering 
European marine biod iversity. Based on th is  
data, f irs t d is tr ib u tio n a l maps have been made, 
and s p a tia l and te m p o ra l co m pariso ns  
pe rform ed, as indica ted above. The MarBEF 
databases cou ld  also serve as a to o l in the  
on go ing  discussions regard ing th e  se ttin g  up o f 
M arine P rotected Areas in Europe. However, th is  
requires a d d itiona l analyses beyond th e  scope 
o f  MarBEF.

The m eta-databases established w ith in  MarBEF 
as well as th e  expertise ga thered in recent years 
are v ita l to  s u p p o rt present and European 
po licy  and its im p lem enta tion . By establish ing 
m echanism s, p ro to c o ls  and im proved  
m ethodo log ies, MarBEF is fa c ilita tin g  th e  m uch- 
needed large-scale co llabo ra tions to  address 
cha lleng ing questions, e.g. in regard to  loss o f 
b iod ive rs ity  o r  c lim ate change. However, to  be 
able to  make use o f  th is  know ledge in the  
fu tu re , a m ode has to  be developed to  maintain 
and susta in th e  MarBEF databases as well as the  
established research network. The process has 
been s ta rted  in th e  past m onths in dia logue 
w ith  o th e r European N etw orks o f  Excellence as 
well as w ith  MARS, th e  European ne tw ork o f 
M arine S ta tions and Institu tes.
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