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Genetic tools for Ecosystem health Assessment in 
the North Sea region



IL
V

O

Project info

• Funding: EU Interreg North Sea region

– Under Priority 3

• Duration: 1 March 2019 – 1 March 2022

• Budget: € 2.5 million (50% own contribution)

• Consortium: 9 partners

• Project coordinator: ILVO, Belgium
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Project partners
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Why GEANS?

Vlaamse overheid; Afdeling Kust

Coastal protection

Aggregate extraction

C-power / Parkwind

Offshore energy

Eutrofication
Marine Litter

Chemical pollution

Fisheries

Shipping
Ballast water

Climate change

Aquaculture
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Oil platforms

file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/Kustverdediging.pptx#1. PowerPoint Presentation
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/zandwinning.pptx
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/windmolens.pptx#1. PowerPoint Presentation
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/Eutrofiëring.pptx#1. PowerPoint Presentation
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=Z3elJ5s25im-TM&tbnid=Fx5_JrTT_iYjzM:&ved=0CAcQjRw&url=http://www.revesetmerveilles.com/boutique/fr/ballons-unis/95-ballon-sachet-de-10-ballons-bleu-nuit-nacre-0011179568826.html&ei=WyU5VNKBJoW9PezggegL&bvm=bv.77161500,d.d2s&psig=AFQjCNEQV2z5yiLViwcyEllRC3WbZfU9lQ&ust=1413117636776503
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=70BuZCNr9mpVJM&tbnid=-qWJjcrcb1fXoM:&ved=0CAcQjRw&url=http://www.foodcatering.be/product.php?id_product=103&ei=IyU5VOakGYjEPb2pgZAH&bvm=bv.77161500,d.d2s&psig=AFQjCNHHxxPk5IQ9fozJ67ivgHt5-vhwrw&ust=1413117596422188
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/afval en plastic.pptx#1. PowerPoint Presentation
http://thumbs.dreamstime.com/z/visnet-17221653.jpg
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/Chemische pollutie.pptx#1. PowerPoint Presentation
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/visserij.pptx#1. PowerPoint Presentation


IL
V

O

Why GEANS?

Food provision
Climate regulation

Coastal protection

Carbon storage

Tourism and 
recreation
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Why GEANS?

 Fast and accurate monitoring needed!

©Cookelma

©Nexen

Sustainable use and management of the North Sea = grand challenge!

Coastal protection

Food provision

Carbon storage

Tourism and 
recreation

Climate regulation

file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/Kustverdediging.pptx#1. PowerPoint Presentation
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/zandwinning.pptx
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/windmolens.pptx#1. PowerPoint Presentation
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/Eutrofiëring.pptx#1. PowerPoint Presentation
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=Z3elJ5s25im-TM&tbnid=Fx5_JrTT_iYjzM:&ved=0CAcQjRw&url=http://www.revesetmerveilles.com/boutique/fr/ballons-unis/95-ballon-sachet-de-10-ballons-bleu-nuit-nacre-0011179568826.html&ei=WyU5VNKBJoW9PezggegL&bvm=bv.77161500,d.d2s&psig=AFQjCNEQV2z5yiLViwcyEllRC3WbZfU9lQ&ust=1413117636776503
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=70BuZCNr9mpVJM&tbnid=-qWJjcrcb1fXoM:&ved=0CAcQjRw&url=http://www.foodcatering.be/product.php?id_product=103&ei=IyU5VOakGYjEPb2pgZAH&bvm=bv.77161500,d.d2s&psig=AFQjCNHHxxPk5IQ9fozJ67ivgHt5-vhwrw&ust=1413117596422188
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/afval en plastic.pptx#1. PowerPoint Presentation
http://thumbs.dreamstime.com/z/visnet-17221653.jpg
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/Chemische pollutie.pptx#1. PowerPoint Presentation
file:///C:/Users/gvanhoey/Documents/Meetings/Nelos voordracht/presentatie/visserij.pptx#1. PowerPoint Presentation


IL
V

O

Monitoring for ecosystem health

©Hans Hillewaert

Marine Strategy Framework Directive (MSFD)

Water Framework Directive Environmental Impact Assessments 
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Ecosytem health indicators

©Hans Hillewaert



IL
V

O
Current monitoring - morphology-based

Grab sample

Processing time 1 sample ~ upto 3 days
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The future!? - DNA-based analysis (metabarcoding)

Processing 96 samples ~ 10 days

Grab sample
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Current obstacles for routine use of metabarcoding

• Link with traditional monitoring data is missing

• Reliable reference sequence library needed for bio-informatics pipeline

• Only relative abundance useable

• Different approaches between countries hamper standard routine 
application

• Primer and barcode choice introduce bias

• Lab protocols are not standardized

• Sample used: bulk – ethanol - …
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Goals GEANS

• Set-up of a reliable and open DNA reference library

• Harmonisation and consolidation of metabarcoding approach across NS 

countries

• Real time pilot studies for validation of genetic tools and methods 

• in close cooperation with (local) managers, policy makers and involved 

stakeholders

• Transnational co-operation will create synergies and assure 

comparability
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1. Develop joint time- and cost-reducing genetic monitoring tools that 

feed into existing indicators to assess NSR ecosystem health

2. Implement standardised genetic tools and SOPs in routine biological 

assessments

3. Develop a policy decision framework including fit for purpose choice 

of genetic tools and protocols, helping to translate genetic results 

into simple indicators

Aims and objectives
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GEANS in a “graphic” nutshell

Figure after Cordier et al. 2017
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Use of DNA-based tools can result in…

• 60% increased time-efficiency in 
monitoring assessments

• 40% reduction in costs of legally binding 
monitoring
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WP 3 
DNA Reference 

Sequence Library

WP 4 
Harmonisation and 

consolidation of genetic 
protocols and tools

WP 5 Pilots

• NIS in harbours
• Hard substrate/ARMS
• Soft sediment

• MSFD
• EIA ~ sand extraction

• Long-term

WP 6
Translation of 
science into 

products

Stakeholder input

WP 1 – GEANS Project Management
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WP 2

GEANS Project overview
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Main stakeholder groups

• Policy makers responsible for ecosystem health 
assessment at local, national and regional level

• Scientists and other experts

• Organisations involved in EIA’s and ecosystem health 
assessments, like SMEs, consultancy agencies,…

• Other interest groups including NGO’s



IL
V

O

Stakeholder involvement wanted!

• Where do you see advantage in your area of expertise for 
implementation of DNA based tools?

• Which species of marine policy importance are urgently needed 
in the DNA reference library

• Which type of pilot study would be interesting for you?

• Other thoughs/remarks?
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Thank you ! 

Website: https://northsearegion.eu/geans/#

@GEANS_interreg

@NorthSeaRegion

https://northsearegion.eu/geans/

