
The R im icaris e xo cu la ta  shrim p is cons ide red  as the  p r im a ry  consum er do m in a tin g  the  fau na  o f M id -A tla n tic  Ridge 
(M A R ) h yd ro th e rm a l ven t ecosystems. In th e ir  g ili cham bers, these shrim ps h a rb o u r an im p o rta n t ectosym biotic  
com m unity  o f che m oau to troph ic  ba c te ria  associa ted w ith  iron  o x id e  deposits. The p e rio d ic  b a c te ria l re­
co lon isa tion  o f the g ili cha m ber a n d  the  de pos ition  o f m ine ra l have been re la ted  to  the  stages o f the  m ou lt cyc le  
and  to  the  ex te rna l c o lo u r e xh ib ited  b y  the  shrim ps, p ro v id in g  a t least a re la tive  tim e scale fo r  the  d e ve lopm en t o f 
the b a c te ria l sym b io tic  com m unity . B acteria  and  m ine ra l w e re  cha racte rised  in shrim ps o f d iffe re n t m oult stages 
from  tw o  ven t fie lds , R a inbow  (3 6 °  1 4 .0 'N )  and  TA G  (2 6 ° 0 8 .0 ' N ), b y  use o f lig h t m icroscopy, e lectron  
m icroscopy (SEM , TEM , STEM), X -ray m icroana lys is  (EDX) and  M ö ssbaue r spectroscopy. This m u ltid isc ip lina ry  
a p p ro a ch  has re vea led  the  ra p id  d e ve lopm en t o f the  ba c te ria l com m unity  in 5 successive steps th a t end a t 
fo rm a tio n  o f a th ick  m ine ra l crust o f he avy  iron  o x id e  concre tions th a t consist in n a nopa rtic les  o f tw o-line  
fe rr ih yd r ite  in te rm ixed  w ith  m ino r ligan ds  (S ilica , C a ,M g-ph osph a te ). O bse rva tio ns  o f the bacte ria -m ine ra l 
in te rac tions suggest the  b iog en ic  o r ig in  o f the  iron  o x id e  deposits.
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W e  a re  using a landscape  e co lo g y  a p p ro a ch  and  h igh -reso lu tion  m ulti-beam  m a pp ing  to  p a rtit io n  the environm ent 
o f S te llw agen Bank (southw estern G u lf o f M a in e ) a n d  its im m edia te  surround ings into h a b ita t types de te rm in ed  b y  
depth  and  bo ttom  substrate characte ris tics. A d d it io n a l cha racte ris tics  (such as lig h t and  bo ttom  stress) a re  used as 
m od ifie rs , ra th e r than  sub d iv id ing  the hab ita ts  into f in e r c lassifica tions. A ll space is d iv id e d  into 3 0  x  3 0  m "cells" 
th a t represent o p p o rtu n itie s  fo r  ob se rva tio n , expe rim e n ta tio n  and  re p lica tio n , tho ugh  the  vast m a jo rity  rem ains 
unsam pled. W e  a re  p o p u la tin g  the la n d sca p e /ce lls  w ith  d a ta  from  p h o to g ra p h ic , benth ic  g ra b , tra w l, w a te r  
co lum n, m ode l and  sa te llite  da tabases. A  m odel o f ocean  c ircu la tion  is used to  de te rm ine  seasona lly  a ve ra g e d  
reg ions o f inpu t and  o u tp u t to  a n d  from  the  system (e .g ., nutrients, pa rticu la te  m a te ria l and  p lan k ton ic  organism s) 
o v e r v a rio u s  p e rio d s  o f tim e (days to  m onths). S easona lly  m ig ra tin g  biom ass (fish, m am m als, b irds) p rov ides  
inputs to  the  system th a t a re  subsid ized  e lsew here ; likew ise some o f the loca l seasonal g ro w th  m oves o ff  the 
bank. O u r o b je c tive  is an assessment o f ecosystem services p ro v id e d  b y  the  ba n k  ( lo ca lly  and  e x p o rte d ), and  the 
loca l and  ex te rna l d rive rs  o f those services. Even in a co m p a ra tiv e ly  w e ll-s tud ied  system, d a ta  a n d  in fo rm a tio n  
dens ity  is lo w , w h ich  g re a tly  constra ins ca lcu la tions. E AM  (Ecosystem A p p ro a ch e s  to  M a nage m en t) must con s id e r 
m u ltip le , nested levels o f d e ta il th a t a llo w  fo r  s tudy and  m anagem en t across m u ltip le  s ize scales. W e  a re  using 
S te llw agen Bank as a m id-sized (2 ,2 0 0  km 2) p ilo t s tudy o f b io d ive rs ity , function  and  la rg e r  ecosystem linkages to 
eva lua te  m ode l p e rfo rm ance  an d  fu tu re  in fo rm a tio n  needs.
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As a ll co ld  seeps, mud vo lcan oes  (M V ) a re  ch a ra c te rize d  b y  s trong g rad ien ts  and  a high v a r ia b il ity  in 
b iog eoch em ica l con d itions  in the  sed im ent on a re la tive ly  sm all scale. The D a rw in  mud vo lca n o  in the G u lf o f 
C a d iz  ( 1 1 0 0  m) w as  sam pled fo r  m e io fauna  a n d  p o re  w a te r  geochem is try  (nutrients, su lph ide , m ethane am ongst 
others) a lo n g  a g ra d ie n t from  the  cen tre  o f an  ac tive  a re a  on the rim  o f the  c ra te r to w a rd s  the  s lope . The 
com bined ana lys is  o f m e io faun a l com m un ity  structure and  geochem is try  on the sam e cores a llo w s  un rave lin g  fine  
scale va r ia tio n  in the  m icro- a n d  m a croha b ita ts  an d  its associa ted fau na . M o re  spec ifica lly , w e  w e re  a b le  to  g e t a 
b e tte r unders tand ing  o f changes in m e io fauna l com m unity  structure (1 ) from  the  M V  cen tre  to w a rd s  the  edge in 
re la tion  to  increasing  c o ve r o f hem ipe lag ic  sed im ent on to p  o f mud brecc ia  and  (2 ) from  the  sed im ent surface to  
the d e e p e r sed im ent laye rs  in re la tio n  to  ve rtica l geochem ica l sed im ent p ro files . Besides com m un ity  ana lys is , w e  
investiga ted  w h e th e r the m e io fauna  re lies upon th io tro p h ic a lly , m e th a n o tro p h ica lly  o r  ph o to syn th e tica lly  d e rived  
fo o d  sources b y  a p p ly in g  fa tty  ac id  ana lys is  an d  com pound-specific  stab le  iso tope analysis.
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