
F o rth o se  o f us w ith  one  w e t and  one d ry  fo o t, the  d iv is ion  be tw een 'm a in s tre a m ' (i.e . te rres tr ia l) and  m arine 
e co lo g y  is a  constan t fru s tra tio n . John G ra y 's  le g a cy  is to  a ll eco log is ts , ho w e ve r, as he pursued the b ro a d  
questions th a t a re  re le van t in a ll systems: w h a t d rives  the  d is tr ib u tion  o f b iod ive rs ity?  In th is sp irit, I discuss the 
m utual benefits  o f d e ve lo p in g  a science o f m a rine  m a croeco logy . M a c ro e c o lo g y  is the study o f the  d is tr ib u tion  
and  ab unda nce  o f organ ism s a t la rg e  scales; new  da tabases a re  f in a lly  a llo w in g  re a lisa tion  o f the  vast p o ten tia l 
o f m arine  systems to  con tribu te  to  th is research e ffo rt. I p resent a m a c ro e co lo g ica l ana lys is  o f the  E uropean 
m acroebenthos, em phas iz ing  s im ila rities w ith  te rre s tr ia l pa tte rns  (e .g . righ t-skew ed species-occupancy 
d is tribu tions), the  po ten tia l to  g o  be yo n d  w h a t is possib le  in ana lyses o f b ird s  (e .g . ex te nd ing  ana lyses o f 
phy lo gen e tic  pa tte rns  o f a b unda nce  from  w ith in -O rd e r to  cross-Class), an d  the  o p p o rtu n ity  to  test new  theories  
(e .g. statistica l sam pling  theories  o f species-abundance d is tribu tions). F ina lly , I discuss ho w  m a c ro e co lo g y 's  ro le  in 
p red ic ting  and  un ders tand ing  responses to  g lo b a l change  can he lp  us to  understand the  d is tr ib u tion  o f m arine  
d ivers ity .
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Using m odern  com pu te r based search eng ines w e  w e re  a b le  to  assem ble, re v ie w , and  docum en t the  rise o f the 
concep t o f scale in benth ic  eco lo g y . In the e a r ly  lite ra tu re  the term  ap p e a rs  to  have been most com m on ly  used to  
v e rb a lly  q u a lify  a result as be ing  fou nd  a t a p a rtic u la r spa tia l scale. H o w e ve r w e  docum en t a shift from  ve rb a l 
express ion to  q u a n tita tive  m ethods th a t e x p lic itly  in co rp o ra te  scale in to  the  design o f the  study. Exam ples inc lude 
the d e ve lopm en t o f nested multi-scale studies and  experim ents conducted  o v e r la rg e  spa tio -tem pora l scales a t the 
level o f es tua ry  o r  reg ion . W e  a lso re v ie w  novel m ethods fo r  assessing scale effects in benth ic ecosystems. First 
the use o f g ra d ie n t o r  co rre la tive  s tudy designs have been d e ve lo p e d  in o rd e r to  assess spa tia l and  tem po ra l 
he te ro gen e ity  in benth ic ecosystems. These designs recom m end nesting sm all-scale experim ents w ith in  a  b road - 
scale c o rre la tive  fra m e w o rk . S econd ly, w e  assess the  d e ve lopm en t o f statistica l a n a ly tica l techn iques to  a n a lyze  
spa tia l d a ta  and  fo rm a l m a them atica l techniques fo r  sca ling fun c tiona l re la tionsh ips. W e  be lie ve  th a t the  design 
and  a n a ly tica l advances id e n tified  p ro v id e  a fra m e w o rk  fo r  eco log is ts  to  address pressing large-sca le  questions.
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Latitud ina l c lines in species d ive rs ity  in lim nic and  te rre s tr ia l hab ita ts  have been no ted fo r  w e ll o v e r a  cen tu ry  and  
a re  consistent across m any taxo nom ic  g roups , bu t recent studies in m arine  systems o v e r the  past 2-3 decades have 
y ie ld e d  e q u ivoca l results. W e  conducted  in itia l ana lyses o f the M arBEF (EU N e tw o rk  o f Excellence fo r  M a rin e  
B iod ivers ity  a n d  Ecosystem Function) d a ta  base to  test fo r  trends in loca l and  re g io n a l d ive rs ity  o v e r the la titu d ina l 
exten t o f E uropean con tinen ta l-she lf w a te rs  (36-81 °N ) . Soft-sedim ent benth ic m acro fa una  e xh ib it little  ev idence 
o f a la titu d in a l c line  in loca l (a-) d ive rs ity  measures. Relationships w ith  de p th  w e re  re la tive ly  s trong and  com p lex . 
S ta tis tica lly  s ign ifica n t la titu d in a l trends w e re  sm all and  positive , suggesting a  m odest increase in d ive rs ity  w ith  
la titude  once depth  cova ria tes  have been rem oved . These results a re  consistent regard less o f w h e th e r subsets o f 
the d a taba se  w e re  used, rep lica tes  w e re  p o o le d , o r  com ponen t ta xo n o m ica l g ro u p s  w e re  eva lua ted  separa te ly . 
Local and  re g io n a l d ive rs ity  m easures w e re  s ign ifica n tly  and  po s itive ly  co rre la te d . Scientific co o p e ra tio n  th roug h  
d a ta  sha ring  can  be a p o w e rfu l to o l w ith  w h ich  to  address fun dam enta l e co lo g ica l a n d  e vo lu tio n a ry  questions 
re la ting  to  la rge-sca le  pa tte rns  and  processes.
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