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improve molecular 
monitoring 



Target species for the GEANS reference library  
First Key list : targeted 802 species (96 NIS species) 
found in monitoring stations of GEANS partners.

New sampling campaigns

In-house sequence 
databases



Lab workflow

658 bp
(Folmer region)

1. 
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BOLD

Selection of the barcode marker

DNA extraction and amplification

Sequencing and data analysis

Photos and collection data in BOLD 

Pycnogonum litorale (Strøm, 1762)

Pseudoprotella phasma (Montagu, 1804)

Epitonium clathrus (Linnaeus, 1758)

Pagurus bernhardus (Linnaeus, 1758)

Sinelobus vanhaareni Bamber, 2014

Ophiocten affinis (Lütken, 1858)

Loimia ramzega Lavesque et al. 2017

Macoma balthica (Linnaeus, 1758)



GEANS barcode reference library in BOLD
Example: Pagurus bernhardus (Linnaeus, 1758)



Curation workflow
 over 4500 sequences were curated
 over 4000 sequences were validated corresponding to 

over 700 species 



Dataset – DS-GEANS1 GEANS Reference Library
• 4005 specimens
• 712 species (743 BINs)
• 15 Phyla
• 4005 COI sequences 

• http://www.boldsystems.org/index.php/Public_SearchTerms?query=DS-GEANS1

GEANS barcode reference library in BOLD



GEANS barcode reference library
Original list (A):    802 species 
Expanded list (B): 1017 species

Key list species with barcode Missng species

Species with voucher Species with barcode

Key list species with barcode Missng species Species with voucher

712
(70%)

483
(60%)

89
(11%)

231
(29%)

231
(22%)

89
(8%)

DNA barcode coverage for marine macroinvertebrate species occurring in North Sea in the original key list (A) and in the 
expanded list (B). 

A.

B.



GEANS barcode reference library 

Barcode coverage of marine macrobenthic species
of the North Sea in the GEANS DNA reference
library. Numbers on bars refer to the species
barcoded in comparison to the North Sea species.

712/2229 species
15 Phyla



GEANS barcode reference library 
Take home message:

• Reference libraries are critical for the implementation of DNA-based environmental assessments

• Currently GEANS Reference Library holds 4005 COI sequences belonging to 712 species (743 BINs),
of which 69 NIS, covering 32% of the North Sea macrobenthos and continues to grow. A barcode for
89 species found in the North Sea was given for the first time.

• The GEANS reference library is the first curated DNA-library covering all the spectrum of
macrobenthic animals in the North Sea that includes validated sequences compared within and
across research institutes.

• This DNA-library supports the implementation of fast, cost-efficient and reliable DNA-based
identifications and subsequently environmental health assessments in the North Sea.



All output available on: www.geans.eu

http://www.geans.eu/


Protocols  https://www.geans.eu/protocols

https://www.geans.eu/protocols


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



Compilation and integration of info and results

https://www.geans.eu/

Fact sheets and stories

https://www.geans.eu/




Decision support tool

• Integration of all knowledge 
gained in GEANS

• Help on choosing best 
workflow for 
monitoring/management 
question

• Can be found trough 
www.geans.eu

http://www.geans.eu/


THANK YOU!
QUESTIONS?

CONTACT US

annelies.debacker@ilvo.vlaanderen.be

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

@GEANS_Interreg

mailto:annelies.debacker@ilvo.Vlaanderen.be
https://www.geans.eu/
https://northsearegion.eu/geans/
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