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Every litre of seawater 


is like a “DNA-soup”



What is environmental DNA? 



How can we use this “soup” of environmental DNA in 


seawater to learn something about ocean ecosystems?
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How well does eDNA monitoring perform in reality?



Bottom trawl samples



Passive Monitoring of bottom fish communities 
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2 litre


1 hour bottom trawl
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26	
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  28	
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presence of different species
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How about as a quantitative approach?





Does the concentration of cod DNA in seawater reflect the biomass of 


cod in a given location?
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COD-e-DNA (Fisheries Ministry)


October 2017  - October 2019





Relationship between cod biomass and 


cod DNA copies on the Faroese Bank





Compare cod biomass from trawls with cod


DNA molecules in seawater samples
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  1-2 Litres


Seawater



Bacteria	
  

16S Ribosomal


Phytoplankton	
  

18S Ribosomal



Fish	
  

12S Mitochondria



Zooplankton	
  

COI Mitochondria



Marine	
  mammals	
  

COI Mitochondria



Marker Genes



eDNA monitoring of entire ecosystems 

Species distribution



Biogeography



Diversity



Food-web structure



Invasive species



Ecosystem dynamics





FAMEOS (Faroese Research Council)


January 2018 – December 2019
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Integrating environmental-DNA based estimates of 


diversity with essential ocean variables


	
  
Objectives


	
  
Time-series monitoring program of marine biodiversity and 


ecosystem dynamics in Faroese waters


	
  
Establish a robust baseline to understand the effects of 


climate variability and anthropogenic pressures
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FAMEOS!!

Faroese'Marine'Ecosystem'Observing'Study'
Ian'Salter'(ians@hav.fo)'(Havstovan);'Sólva'Jacobsen'(Havstovan);'Durita'Sørensen'(Havstovan);'Eilif'
Gaard'(Havstovan);'Katja'MeHies'(AWI,'Germany);'Halina'Tegetmeyer'(Uni.'Bielefeld,'Germany).''
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Phase!1!–!Coastal!Observa6ons!! Phase!2!9!Technology!Corner!

!Essen6al!Ocean!Variables'
'
'
'
'
'
'

Biodiversity'
'

Biodiversity'underpins'almost'every'aspect'
of'human'development.'It'helps'produce'
food,'clean'water,'regulates'climate'and'
controls'disease'transmission.'
'
Biodiversity'is'being'rapidly'degraded.'
'
Keeping'track'of'and'protecRng'our'planets'
biodiversity'is'one'of'the'United'NaRons'
Sustainable'Development'Goals'(SDGs).'

'
'
'
'
'

Ra6onale!
The'biology'of'the'oceans'is'criRcal'for'our'survival.' 'It'provides'half'of'the'oxygen'we'breathe,'absorbs'our'CO2'emissions'
and' forms' the' basis' of' a' marine' foodWweb' that' provides' 1/6th' of' the' protein' we' consume' globally.' Natural' and'
anthropogenic'pressures'are'changing'the'physical'and'chemical'properRes'of'the'oceans'in'a'way'that'is'likely'to'impact'
ecosystem' structure.' This' is' especially' relevant' in' the' Faroe' Islands' that' has' such' a' strong' cultural' and' economic'
dependence'on'it’s'marine'environment.'It'is'now'considered'criRcal'to'develop'observing'systems'that'integrate'physical,'
chemical' and' biological' components' to' characterize' baselines' of'marine' ecosystem'health.' Sustained'measurements' of'
biodiversity'within'structured'observaRon'frameworks'are'currently'lacking,'limiRng'our'capacity'to'report'on'changes'in'
their' status.' FAMEOS' aims' to' develop' an' observing' system' in' Faroese' waters' that' integrates' DNAWbased' esRmates' of'
ecosystem'structure'and'biodiversity'with'essenRal'ocean'variables.''

EssenRal'Ocean'Variables'(EOVs)'are''
observaRon' parameters' that' are' able' to'
describe'the'changing'physical'and'chemical'
state'of'our'oceans'
'
They'are'selected'by'panels'of'experts'that'
represent'supranaRonal'organizaRons'such'
as'UNESCO'and'UNEP'and'form'part'of'
a'common'Global'Ocean'Observing'System'
(GOOS)''

Weekly'monitoring'at'staRon'
Skopun'(S)'
'
RepresentaRve'of'shelf'ecosystem'
due'to'strong'Rdal'mixing'

'
Samples'will'be'collected'for'following'parameters:'
ExisRng'parameters ' 'New'parameters'
Temperature ' ' '13C'and'15N'
Salinity ' ' ' 'CaCO3'and'SiO2'
Nutrients ' ' 'Cytometry'
Chlorophyll ' ' 'Microbial'DNA'
Plankton' ' ' 'Macrobial'DNA'

Image'courtesy'of'Sólva'Eliasen'

FerryBox:'Underway'monitoring'
systems'on'ships'of'opportunity'
(RV'Norrona)'

FlowCam:'SemiWautomated'
image'recogniRon'systems'for'
phytoplankton'

Autonomous!Samplers:'Takes'
and'preserves'water'samples'for'
later'analysis'

Future!Perspec6ves!
FAMEOS'will'run'for'three'years'from'January'2018'to'December'2020.''It'is'intended'to'form'the'basis'for'launching'a''
sustained'marine'biodiversity'observaRon'program.''Future'iniRaRves'will'extend'FAMEOS''to'include'novel'sampling''
plaHorms'like'ships'of'opportunity'and'autonomous'sensor'and'sampler'plaHorms.''
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Thank you for your attention




