
b io d ive rs ity . These results suggest th a t a  h ig h e r b io d ive rs ity  supports  h ig h e r ra tes o f ecosystem processes and  an 
increased e ffic ie ncy  w ith  w h ich  these processes a re  p e rfo rm e d . The re la tionsh ips  presented he re , be ing  consistent 
across a w id e  ra nge  o f deep-sea ecosystems, suggest th a t m u tua lly  positive  fun c tiona l in te rac tions (e co lo g ica l 
fa c ilita tio n ) can be  com m on in the  la rgest b iom e o f o u r  b iosphere  a n d  ind ica te  th a t in te rac tions am ong  species 
o ccu r a lso across d iffe re n t K ingdom s a n d  life  form s. This s tudy p rov ides  scientific  ev idence o f the  in tim a te ly  
connections am ong  a ll fo rm s o f b io d ive rs ity  a n d  suggests th a t conserva tion  o f deep-sea b io d ive rs ity  as a w h o le  is 
a p r io r ity  fo r  a  susta inab le  fun c tion ing  o f the  w o r ld s ' oceans.
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Sunken w h a le  carcasses a re  be lie ved  to  have ac ted  as e v o lu tio n a ry  stepping-stones fo r  the  c o lo n iza tio n  o f deep 
chem osynthetic environm ents because o f the  z o o lo g ic a l and  e co lo g ica l a ffin itie s  observed  be tw een com m unities 
de ve lo p in g  in these extrem e environm ents. S ibog lin id  po lychae tes  a re  one  o f the m a jo r fa m ily  fou nd  in 
chem osynthetic environm ents w h e re  the y  survive using sym biosis. A t w h a le  fa lls , th e y  a re  represented  b y  the 
O se d a x  genus, a h ig h ly  spe c ia lized  ta x a  fee d ing  on  bones. This genus a p p e a rs  to  be  w o rld -w id e  d is tr ib u ted , but 
d ispersa l and  c o lo n iza tio n  processes rem ain unknow n. W e  investiga ted  O se d a x  d ive rs ity  on a  sperm w h a le  
carcass sunken a t 9 5 0  m eters o ff  Japan  coast, in the  Pacific O cean . Seven species w e re  id en tified  using m o le cu la r 
d a ta . A m o n g  e a r ly  colon ists, 2 species a re  a lso re p o rte d  from  carcasses in the  East Pacific, m ore  than 5 0 0 0  km 
a w a y . Later colon ists, on the o th e r hand, a re  a ll new  species, and  m ay have a m ore  loca l d is tr ib u tion . There fo re , 
in a d d itio n  to  e co lo g ica l pre fe rences, d iffe re n t d ispersa l stra teg ies m ay a lso exp la in  succession patterns. 
O bse rva tio n  o f em bryon ic  d e ve lopm en t and  la rva e  w ill a lso be  presented and  discussed in th is re g a rd .
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C hem osynthetic ecosystems in the  deep-sea a re  new  ty p e  o f ecosystems w h e re  com m unities o f organ ism s live  in 
extrem e en v ironm ent d e p e n d a n t e ith e r on  su lphur and  m ethane o r  bo th . The key question is ho w  these organ ism s 
a re  co lon is ing  these ecosystems? W h ich  species a rr iv e  first? W h ich  is the  func tion ing  o f th is ne w ly  fo rm ed  
com m unity  s tructure a n d  d e p e n d in g  on w h ich  env ironm enta l factors? W e  have d e p lo y e d  fo r  one  y e a r  since 2 0 0 6  
a series o f iden tica l co lon isa tion  devices ra nged  from  1 7 0 0  to  2 4 0 0 m  de p th , w ith in  Europe from  the  N o rd ic  Sea 
(H aa kon  M o s b y  M u d  V o lca n o ), the  M id -A tla n tic  (M o M a r) , to  the  M e d ite rra n e a n  (N il deep-sea fan  brines).
D uring th is p e r io d , m ic ro b ia l to  m e tazoan  com m unities have estab lished. C o lon isa tion  devices w h e re  fille d  
sep a ra te ly  w ith  d iffe re n t substrate (m inera l o r  o rg a n ic ) and  w e re  then recove re d  d u rin g  severa l cruises in 2 0 0 7 . 
Ide n tifica tio n  o f fau na  has been undertaken  b y  using va rio u s  techn iques (M EB, TEM and  Fluorescent h y b rid iza tio n  
in situ. E nvironm enta l pa ram e te rs  such as su lph ide  an d  tem pe ra tu re  w e re  a lso re co rd e d  d u rin g  bo th  de p lo ym e n t 
and  re cove rin g  o f the  co lon isa tion  devices. A  com parison  in b io d ive rs ity  o f ne w ly  estab lished species de pe n d in g  
on substrate and  on en v ironm enta l pa ram e te rs  w ill be exposed.
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Up to  3 0 %  o f the photosyn the tic  d e rive d  o rg a n ic  m a tte r sinks o u t o f the surface w a te rs  and  serves d ire c tly  o r  
in d ire c tly  as fo o d  fo r  benth ic  organism s. This ho lds tru e  fo r  most o f the  deep-sea flo o r. There a re  h o w e ve r so 
ca lled  "e x tre m e  env ironm ents" w h e re  the  benthos a d d it io n a lly  o r  m a in ly  p ro fits  from  chem osyn the tica lly  de rived  
energy. This is the  case in hyd ro th e rm a l vents a n d  co ld  seeps w h e re  ba c te ria  ox id ise  reduced elements. 
Inve rteb ra tes  m a y  feed  on these ba c te ria  d ire c tly  o r  h a rb o u r them  as endosym b ionts. M e io fa u n a  represents an 
im p o rta n t and  v e ry  d ive rs  g ro u p  o f inhab itan ts  o f the  deep-sea f lo o r. W ith in  the  m e io faun a , N e m a to d a  a re  the 
most a b u n d a n t ta x o n , g e n e ra lly  do m in a tin g  in b iom ass and  densities. T here fo re  th e y  a re  expected  to  p la y  an 
im p o rta n t ro le  in the  tra n s fe r o f ca rb o n . H o w e ve r the re  is still v e ry  little  know n a b o u t th e ir  tro p h o d yn a m ic  ro le  in 
the e co lo g y  o f deep-sea environm ents. D uring th is s tudy in situ co lon isa tion  enrichm ent experim ents as w e ll as ex 
situ enrichm ent experim ents w e re  p e rfo rm ed . This w a s  do n e  a t the  H ausgarten site a n d  a t the  H àkon M o s b y  M u d  
V o lca n o  in o rd e r  to  study the reaction  on  o rg a n ic  c a rb o n  inpu t and  the up take  o f p o te n tia l 13C lab e le d  fo o d  
sources (d ia tom s and  b a c te ria ) based on  stab le  iso tope a n d  fa tty  a c id  analyses.


