
Marine	
  Gene)c	
  Resources	
  (MGR)	
  
why	
  are	
  they	
  important?	
  
	
  How	
  are	
  they	
  impacted?	
  

Ester	
  Serrão	
  
CCMAR	
  and	
  University	
  of	
  Algarve,	
  Portugal	
  

©IFREMER	
  



Marine	
  Gene)c	
  Resources	
  (MGR)	
  

Gene)c	
  informa)on	
  (DNA)	
  from	
  marine	
  organisms	
  with	
  	
  
current	
  or	
  poten)al	
  value.	
  

direct	
  economic	
  value,	
  ecosystem	
  services,	
  adaptability.	
  

Poten)al	
  value	
  cannot	
  be	
  determined	
  	
  
	
  future	
  condi)ons	
  and	
  technologies	
  

unknown	
  

All	
  gene)c	
  varia)on	
  is	
  a	
  resource.	
  



Why	
  conserve	
  MGR?	
  	
  
-­‐ 	
  Ecosystem	
  services	
  	
  
(marine	
  food	
  webs,	
  biogeochemical	
  cycles,	
  climate)	
  

-­‐ 	
  Direct	
  uses	
  	
  
(blue	
  biotechnology,	
  fisheries,	
  aquaculture)	
  

-­‐ 	
  Adapta)on	
  	
  
to	
  con)nue	
  providing	
  services/uses	
  

Green	
  Fluorescent	
  Protein	
  
2008	
  Nobel	
  Prize	
  in	
  Chemistry	
  	
  



Life	
  evolved	
  in	
  the	
  sea	
  	
  
mostly	
  as	
  micro-­‐organisms,	
  	
  
un)l	
  ≈	
  450	
  mya	
  when	
  land	
  
was	
  colonized	
  

MGR	
  in	
  the	
  ecosystem,	
  billions	
  of	
  years	
  of	
  evolu)on	
  
Sea:	
  much	
  more	
  diversity	
  	
  
of	
  life	
  forms	
  and	
  processes,	
  
more	
  gene)c	
  diversity,	
  	
  
more	
  biochemical	
  diversity.	
  

McFall-­‐Ngai	
  et	
  al.	
  2013	
  PNAS	
  

Marine	
  microbes	
  have	
  defined	
  
the	
  chemistry	
  of	
  the	
  oceans	
  
and	
  atmosphere	
  

land	
  colonized	
  

animals	
  evolved	
  



chemoautotrophic	
  microorganisms	
  that	
  can	
  live	
  in	
  symbiosis	
  with	
  invertebrates.	
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Within	
  the	
  30	
  phyla	
  of	
   ,	
  29	
  occur	
  
in	
  the	
  oceans,	
  15	
  are	
  exclusively	
  marine	
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Archaea	
  dominance	
  in	
  the	
  mesopelagic	
  Pacific	
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  Domains	
  of	
  Life	
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The	
  largest	
  habitats	
  on	
  Earth	
  
Es)mated	
  volumes	
  of	
  various	
  habitats	
  in	
  the	
  dark	
  ocean,	
  and	
  of	
  the	
  pho)c	
  zone	
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diversity	
  of	
  subsurface	
  Bacteria	
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  of	
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Deep	
  sequencing	
  of	
  subseafloor	
  eukaryo)c	
  rRNA	
  reveals	
  ac)ve	
  Fungi	
  across	
  marine	
  subsurface	
  provinces.	
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Impacts	
  on	
  MGR	
  

-­‐ reducing	
  popula)on	
  size	
  -­‐	
  gene)c	
  drik,	
  
bodlenecks	
  

-­‐ preven)ng	
  reproduc)on	
  of	
  the	
  majority	
  of	
  the	
  
individuals	
  (inbreeding)	
  

Norse,	
  Brooke,	
  Cheung,	
  Clark,	
  Ekeland,	
  Froese,	
  Gjerde,	
  
Haedrich,	
  Heppell,	
  Morato,	
  Morgan,	
  Pauly,	
  Sumaila,	
  
Watson.	
  Sustainability	
  of	
  deep-­‐sea	
  fisheries.	
  	
  Marine	
  
Policy.	
  2012.	
  

demographic	
  collapse	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  gene)c	
  loss	
  



Impacts	
  on	
  MGR	
  
Destruc)on	
  of	
  habitats:	
  
-­‐ 	
  ex)nc)on	
  of	
  gene)cally	
  dis)nct	
  or	
  locally	
  adapted	
  
popula)ons	
  
-­‐ 	
  along	
  dispersal	
  routes	
  -­‐	
  gene	
  flow	
  disturbance	
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R.	
  exoculata	
  	
  



Audzijonyte	
  &	
  Vrijenhoek	
  2010.	
  Evolu)on	
  
Vrijenhoek	
  2010	
  Molecular	
  Ecology	
  	
  

Gene)c	
  differences	
  between	
  popula)ons	
  



Disturbances	
  to	
  MGR	
  of	
  the	
  High	
  Seas	
  	
  

Direct	
  destruc)on	
  of	
  habitats	
  and	
  diversity	
  by	
  extrac)ve	
  
ac)vi)es	
  (major	
  impacts	
  of	
  local	
  ac)vi)es):	
  	
  
fisheries	
  -­‐	
  target	
  species,	
  by-­‐catch,	
  habitat	
  and	
  ecosystem	
  effects	
  
mining	
  –	
  major	
  impacts	
  as	
  technologies	
  progress	
  

Indirect	
  destruc)on	
  by	
  global	
  human	
  pollu)on:	
  
acidifica)on	
  
climate	
  change	
  and	
  its	
  effects	
  (water	
  stra)fica)on,	
  land	
  inputs)	
  
pollu)on	
  convergence	
  zones	
  

Minimal	
  or	
  no	
  impact:	
  
Gene)c	
  studies,	
  bioprospec)ng	
  -­‐	
  much	
  informa)on	
  from	
  
minimal	
  amount	
  of	
  sampling,	
  below	
  natural	
  mortality	
  rates.	
  



Deep	
  corals	
  

Aker	
  trawling	
  

Seamount	
  gene)c	
  resources	
  	
  
especially	
  vulnerable	
  due	
  to	
  long,	
  slow	
  demographic	
  processes	
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  Brooke,	
  Cheung,	
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  Gjerde,	
  
Haedrich,	
  Heppell,	
  Morato,	
  Morgan,	
  Pauly,	
  Sumaila,	
  
Watson.	
  Sustainability	
  of	
  deep-­‐sea	
  fisheries.	
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Impacts	
  on	
  MGR	
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necessary	
  to	
  discover	
  and	
  describe	
  the	
  
MGR	
  of	
  today	
  and	
  to	
  share	
  this	
  knowledge	
  

gene)c	
  loss	
  happens	
  unno)ced	
  	
  

the	
  present/past	
  natural	
  state	
  must	
  be	
  
known	
  -­‐	
  	
  shiking	
  gene)c	
  baselines	
  


