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Genetic tools for Ecosystem health Assessment in the North Sea 
region (GEANS)

Objective: GEANS strives to implement DNA-based tools in routine monitoring 
programs in support of policy and decision making concerning ecosystem health.

• EU Interreg North Sea Region project

• Started in March 2019 – will end in June 2023

• Budget: € 3.3 million (50% own contribution)

• 9 partners

Website: https://northsearegion.eu/geans

or: https://geans.eu 

@GEANS_Interreg

https://northsearegion.eu/geans
https://geans.eu/


Why GEANS?

⇒ Fast and accurate monitoring needed!

©Cookelma

©Nexen

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

©Hans Hillewaert



Bulk versus environmental DNA



Barcoding versus metabarcoding

• Barcoding:

• Single species

⇒ Identification of species OR creating reference sequence

• Metabarcoding:

• Multiple species

=> Biodiversity and community structure

Source: Corell & Rodrigues-Ezpeleta - 2014



GEANS goals

• Set-up of a reliable and open-source macrobenthic 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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WP 5 & 7 Pilots

• Hard bottom/ARMS
• Soft bottom
• NIS in harbours 
• eDNA

WP 6
Translation of 
science into 

products

Stakeholder input
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Pilots are @ the heart of GEANS

9

• Goals:

• Investigate effectiveness of DNA-based methods for different monitoring questions

• Remove barriers for implementation

• Establish harmonized protocols for DNA-based monitoring

• Four ‘sensu lato’ pilots – often comparison conventional with DNA-based methods 

• Mostly steered through stakeholders and/or in parallel with existing conventional monitoring programs

Water

WP5 – bulk DNA WP7 – eDNA



Cost and time efficiency

Morphology based analysis

DNA-based analysis (bulk 
metabarcoding)

1. 2,7h – 271 € /sample
2. 11,25h – 369 €/sample
3. 19h/sample

1. Soft sediment  EIA sand extraction (Belgian NS)
2. NIS harbor Ostend
3. Soft-bottom LTER monitoring (Norderney, GE)

1. 1,5h – 198€/sample 
2. 1h – 157€/sample
3. 2,3h/sample

DNA-based ID on average 
75% faster

&
42% cheaper

Cost and time tracking in: 



WP3 Reference library
eDNA

species in pilot areas = target list for reference 
library (+/- 800 macrobenthic species)

Example: Microprotopus maculatus (Norman, 1867)

Pilot list supplemented with existing vouchered 
barcodes => expanding list to +/-1000 species



WP3 Reference library



eDNA

https://www.geans.eu/outreach/reports
https://www.geans.eu/protocols

WP4 – Protocols and tools

Review of existing methods and 
potential biases 

further testing and finetuning in our different pilots

https://www.geans.eu/outreach/reports
https://www.geans.eu/protocols


WP6 – Compilation and integration  of info and results

https://www.geans.eu/

Webpage Fact sheets and stories

https://www.geans.eu/


WP6 – Decision support tree

• Integration of knowledge gained from other 
WPs

• Help on choosing best workflow for 
monitoring/management question

• Work in progress

• If you have ideas/specific needs, let us know and 
we will try to include them



THANK YOU!
QUESTIONS?

REMARKS? SUGGESTIONS?

CONTACT US

annelies.debacker@ilvo.vlaanderen.be

https://www.geans.eu/
https://northsearegion.eu/geans/

@GEANS_Interreg
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WP4 – Quality assurance of soft sediment protocol 

HIGH MEDIUM LOW

• Same 4 samples processed @different labs using the exact same protocol to test reproducibility

• Patterns are highly similar! => protocol = reliable!

Community structure

Number of species

diversity


