
the sing le  species from  m onocultu res w ith  the com m unities revea l th a t the most p ro d u c tive  species w as 
co m pe titive ly  su p e rio r o n ly  in h igh  lig h t intensities. H ow eve r, source sink dynam ics  m a in ta ined  th is species 
th ro u g h o u t the  w h o le  re g ion  and  th e re b y  decreased  loca l d ive rs ity  and  increased lo ca l p ro duc tiv ity .
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The re la tionsh ips  be tw een fun c tiona l linkages  w ith in  com m unities a n d  com m unity  dynam ics  a re  fun dam enta l to  
b iod ive rs ity -s tab ility  re la tionsh ips. By teasing a p a rt the 'h id d e n  la ye rs ' w ith in  a r tif ic ia l neura l ne tw orks  (A N N s ), w e  
d e ve lope d  w ebs d e fin ing  ho w  fun c tiona l g roups  in fluence each o thers te m p o ra l dynam ics. A N N s  w e re  based on 
15 yea rs  o f b im o n th ly  m o n ito rin g  o f m acroben th ic  com m unities on  th ree  in te rtid a l sandfla ts  in M a n u ka u  H a rb o u r 
(N e w  Z e a la n d ). Sites d iffe re d  in w e b  to p o lo g y , and  d ive rs ity , w ith  the  site do m ina te d  b y  one  fun c tiona l g ro u p  
exh ib itin g  o n ly  a  fe w  strong links, the  low est a-, â- and  à d ive rs ity  a n d  the h ighest te m p o ra l s ta b ility  in á -d iversity. 
H ow eve r, positive  in te rac tions be tw een fun c tiona l g roups , no n -concordan t w ith  ha rb o u r-w id e  o r  site-specific 
en v ironm enta l va r ia b le s , a lw a ys  d o m ina te d  the  in te rac tion  w ebs. The increased num ber o f links w e  observed  w ith  
increased te m p o ra l v a r ia tio n  o f species richness w ith in  fun c tiona l g ro u p s  and  o ve ra ll d ive rs ity  supports  the 
insurance hypothesis. W h ile  o u r  find in gs  suggest the re  m ay be  no consistent m ode l cha ra c te riz in g  the  to p o lo g y  o f 
te m p o ra l in te rac tions be tw een fun c tiona l g roups , decreas ing  d ive rs ity  is like ly  to  d e co u p le  in te rac tions be tw een 
functiona l g ro u p s  and  decrease  ecosystem fun c tiona lity .
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R ocky shore species w e re  re co rde d  a t 6 8 2  sites a ro u n d  Ire land  a n d  the UK be tw een  2 0 0 2  and  2 0 0 6 . P resent-day 
d is tribu tions w e re  com pare d  w ith  those in 1 95 0 -ó0 s  to  assess c lim ate -re la ted  changes in a b unda nce  and  
g e o g ra p h ica l lim its. M u lt iv a r ia te  ana lys is  o f com m un ity  d a ta  from  Scottish sites show ed th a t change  in com m unity  
com pos ition  a lo n g  w a ve  exposure  g rad ien ts  e xp la in e d  the  la rg es t fra c tio n  o f va ria nce . The next la rg es t p o rtion  
w as  associa ted w ith  species d ive rs ity , m ostly po s itive ly  w ith  m a c ro a lg a e , an d  n e g a tive ly  w ith  f i lte r  feeders 
(mussels a n d  ba rnac les). This m easure o f species d ive rs ity  w as  n e g a tive ly  re la ted  to  pe la g ic  p r im a ry  p ro d u c tiv ity  
from  sa te llite  d a ta . To ex tend  th is ana lys is  to  the  w h o le  o f the UK a n d  Ire land , w e  id e n tified  a  sm a lle r p ro x y  set o f 
species th a t p re d ic te d  o ve ra ll species d ive rs ity . The a b unda nce  o f 21 species p red ic ted  th is m easure v e ry  w e ll 
(R 2 = 0 .8 6 ). P red icted d ive rs ity  w as  n e g a tive ly  re la ted  to  w ith in -reg io n  p ro d u c tiv ity  pa tte rns, w ith  b ig  d iffe rences in 
o ve ra ll d ive rs ity  am ong  reg ions  co rre la te d  po s itive ly  w ith  sea surface  tem pera tu re  in February . W e  p ro p o se  tha t 
p roductiv ity -induced  h igh  a b unda nce  o f f i lte r  feeders  m ay have a ne ga tive  im pact on the  d ive rs ity  o f in te rtida l 
m a c ro a lg a e  and  associa ted species.
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S andy beaches represent a  dynam ic  in te rface  be tw een the m arine , te rres tr ia l and  g ro u n d w a te r systems w h ich  
m ay be ra p id ly  in fluenced b y  ra in fa ll events. The m e io fauna  o f beach  sedim ents a re  responsive to  changes in 
sa lin ity , d ry in g  and  pe rio d s  o f em ergence and  m a y be id e a l organ ism s fo r  m o de lling  the d ire c t effects o f c lim ate 
change. Recent research suggests th a t pa tte rns  o f ra in fa ll o v e r E urope have cha nged  o v e r the 2 0 th  cen tu ry  
in fluenced b y  hum an activ ities, w ith  no rthe rn  Europe becom ing w e tte r and  southern Europe d r ie r. M o d e ls  a lso 
ind ica te  th a t ra in fa ll events m ay changes in fre q u e n cy  and  intensity. W e  w ill describe  and  present results from  the 
la rgest fu lly  s tandard ised  and  re p lica ted  fie ld  exp e rim e n t e ve r undertaken in m e io fauna l e co lo g y ; a recently  
com p le ted  M a rB E F /M a n u e la  study undertaken a t fo u r  E uropean loca tions in Belg ium , P o land, P ortuga l a n d  Crete. 
The study a im ed  to  exam ine  w h e th e r m e io faun a l assem blages w o u ld  respond in a  un iversa l m a nne r to  an 
en v ironm enta l p e rtu rb a tio n , m ode lled  e xp e rim e n ta lly  th roug h  a rtif ic ia l ra in fa ll events. Such responses have often 
been assum ed, bu t results have o ften  been c o n tra d ic to ry  a n d  a g re a te r unders tand ing  o f m e io fauna l responses to  
d is tu rbance is cen tra l to  d e ve lo p in g  p re d ic tive  m odels fo r  the  fu ture.
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A  dynam ic  m e tacom m unity  m ode l w a s  des igned  to  link  processes g o ve rn in g  in te rac tions be tw een benth ic 
in ve rteb ra te  p o p u la tio n s  and  th e ir environm ent. It com b ined  in the  sam e a p p ro a ch  the  landscape , h yd ro lo g ic a l 
env ironm ent and  m etacom m unity  com p lex ities . O u r o b je c tive  w a s  to  understand ho w  a structure in coasta l m arine  
com m unities and  m etacom m unities em erges from  in te rac ting  p o p u la tio n  dynam ics. It is no w  used to  investigate  
un de rly in g  processes th a t structure m e tacom m unities in the  M e d ite rra n e a n  Sea. C oasta l benth ic  ecosystems w e re  
considered  as a m osaic o f hab ita ts  w ith  d iffe re n t types o f substrates described  b y  a  ty p ic a l com m un ity  o f 
in te rac ting  o rganism s. The co n nec tiv ity  be tw een  com m unities w as  ensured b y  a stochastic la rva l d ispe rsa l in the 
w a te r co lum n. The m ode l is based on  sim ple p o p u la tio n  dynam ics, in co rp o ra tin g  d iscre te  synch ron ized 
recru itm ent. In te ractions (com petition , p re d a tio n , m utualism ) w e re  de te rm in ed  b y  the m etacom m unity  tro p h ic  
structure. The o lig o tro p h y , supposed to  be  a  strong structuring fa c to r, w as  in troduce d  b y  lim iting  g ro w th  
pa ram eters. S im ulations have shown th a t in te rac tions s tab ilised the  dynam ics and  th a t the  leve l o f connectiv ity  
co n tro lle d  the  dens ity  levels, suggesting th a t o lig o tro p h y  m igh t no t be the  o n ly  fa c to r to  e xp la in  the  h igh d ivers ity- 
lo w  biom ass M e d ite rra n e a n  pa tte rns  as it w as  observed .
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W ith in  the  last de ca d e  the  need fo r  nearshore  b io d ive rs ity  studies on  a la rg e  spa tia l o r  even g lo b a l scale has 
becom e inc re as ing ly  obv io us  bu t studies a re  lack ing , p a rtly  because com parisons can be ham pered  b y  the  use o f 
d iffe re n t m ethods. For a co m p a ra tive  b io d ive rs ity  assessment on va rio u s  spa tia l and  te m p o ra l scales, a un ified  
a p p ro a ch  is p re fe rre d . N a G IS A , the  nearsho re  com pone n t o f the  Census o f M a rin e  Life (C oM L), w as  established 
to  exam ine  b io d ive rs ity  in m a c ro a lg a l and  seagrass com m unities on  a  g lo b a l scale. Here, w e  present o u r firs t 
a ttem pt to  com pare  in te rtid a l m a c ro a lg a l com m unities sam pled a t va rio us  sites a ro u n d  the  w o r ld  using the 
N a G IS A  p ro toco ls . A ll sites had ro cky  substrates and  w e re  cons ide red  ty p ic a l fo r  each re g ion . W e  used 
m u ltiva ria te  ana lyses to  exam ine  spa tia l trends in m a c ro a lg a l com m un ity  s tructure based on species com pos ition  
(and h ig h e r taxo nom ic  levels) and  biom ass. These types o f ana lyses a llo w  us to  com pare  m a cro a lg a l d ive rs ity  
levels on la titu d in a l and  lon g itu d in a l scales in an  a ttem pt to  d iscern w h e th e r c le a r la rge-sca le  pa tte rns  exist.


