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Introducing GEANS

GEANS: Genetic tools for Ecosystem health Assessment in the
North Sea region (https://northsearegion.eu/geans/; @GEANS_Interreg)

• Funding: EU InterregNorth Sea region
• Duration: 1 March 2019 –1 March 2022
• Budget: € 2.5 million
• Consortium: 9 partners
• Project coordinator: ILVO, Belgium

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

https://northsearegion.eu/geans/


Benthic macroinvertebrates are key components in environmental impact
assessments but their use as bioindicators can be constrained by the time- and
cost-consuming processes needed for their morphological identification.

The recent advances in high-throughput sequencing (i.e. DNA metabarcoding)
can provide an alternative to morphology-based approaches. The main
limitation is the considerable investment needed to build high-quality and
curated taxonomic reference DNA sequence libraries for species identification.

GEANS aims in developing a curated DNA reference library based on
mitochondrial cytochrome c oxidase subunit I (COI) for the North Sea
macrobenthos that will serve as the backbone of all the molecular
protocols.

GEANS – Overview



GEANS Reference Species Library 

First Key list (V1): 800 species (96 NIS species)



GEANS Reference Species Library 



SGN Reference Species Libraries 



GEANS: DNA Sequence Reference Library
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Reference Species Library – Curation process

• Specimens identified/checked by expert taxonomists
• Voucher deposition
• Accompanied specimen metadata deposition
• Barcode standards – Sequence quality control

• Constant updating taxonomy (WORMS)
• Cross-referencing of data among institutes 
• Tracked library versions
• Taq markers for sequences
• Curating new entries and control of old entries 

Curation-Workflow



Reference Species Library – Species page

Example: Pagurus bernhardus (Linnaeus, 1758)



Example: Loimia ramzega Lavesque et al., 2017

Reference Species Library – Species page



GEANS Reference Species Library 

Second Key list (V2): 976 species (112 NIS species) 



GEANS Reference Species Library 

Cumulative barcode and voucher specimen coverage of marine macrobenthic species in the GEANS 
DNA reference library. Numbers on bars refer to total number of species in GEANS checklist. 
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GEANS Reference Species Library 

Cumulative barcode and voucher specimen coverage of marine macrobenthic species in the GEANS 
DNA reference library in relation to the North Sea Region. Numbers on bars refer to total number of
species in DE-NSR checklist. 
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Dataset – DS-GEANS1 GEANS Reference Library

• 3507 specimens
• 592 species (613 BINs)
• 11 Phyla
• 3507 COI sequences 

GEANS Reference Species Library 



GEANS Reference Species Library 

Accumulation curve for morphological species and barcode index numbers (BINs)
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• Currently GEANS Reference Library holds 3507 COI sequences
belonging to 592 species (613 BINs).

• Once completed the GEANS reference library will be the first well-
curated DNA-library covering all the spectrum of macrobenthic
animals in the North Sea.

• Once available, this DNA-library will support the implementation
of fast, cost-efficient and reliable DNA-based identifications and
subsequently environmental health assessments in the North Sea.

In conclusive

Be a part of this effort: By offering voucher specimens!! 
(magdalini.christodoulou@senckenberg.de)



Thank you!


