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Introduction of IMARES 

Institute for Marine Resources & Ecosystem studies 

 To explore the potential of marine nature to improve the 
quality of life 

 

 Scientific support to policies (50%) 

 Strategic R&D programs (30%) 

 Contract research (20%) 

● Private 

● Public 

● NGO partners 



Activities of IMARES 

Institute for Marine Resources & Ecosystem studies 

Areas of expertise: 

● Aquaculture and fisheries 

● Delta technology 

● Marine ecology 

● Maritime technology 

● Water technology & quality 

● Marine policy 



Early warning program to manage the introduction 

and spread of invasive species in the Wadden Sea 



The Wadden Sea: facts 

 IMO Particularly Sensitive Sea Area (PSSA) since 2002  

 UNESCO World Heritage Site since June 2009 

 Natura 2000 (EU WFD & BHD) 

 Length of 400 km (~248 mi)  

 Total surface area of 9,683 km2 (~3,739 mi2) 

 Germany, Denmark & The Netherlands  

 43% emerged tidal flats 

 24% permanently flooded flats and channels 

 3% salt marshes 

 2% islands and sandbanks 

 

 

 



The Wadden Sea: economic activities 

 Harbour development and shipping 

 Fisheries 

 Agriculture/mariculture 

 Recreation & tourism 

 Wind farming 

 Offshore oil & gas exploration 

 

 Adjacent to North Sea area 

 

http://www.google.nl/url?sa=i&rct=j&q=tourism+wadden+sea&source=images&cd=&cad=rja&docid=fElO_8MPAFXw7M&tbnid=ByPepwoRrKt-PM:&ved=&url=http://www.travelviaeurope.com/schleswig-holstein-wadden-sea-national-park-the-largest-national-park-in-central-europe/&ei=sXptUeH8OeSl0QW8sIH4Ag&bvm=bv.45175338,d.d2k&psig=AFQjCNEwuRz4Pw_2-s2Nkd7hqGT8fK_r_w&ust=1366215730462943


The Wadden Sea: bioinvasions 

 Not a good combination, but we cannot 
exclude all economic activities. 

 Therefore, development of trilateral program 
to manage the introduction and spread of 
invasive species in the Wadden Sea 

 



Managing invasions in the Wadden Sea 

Early detection 
monitoring 

Risk Analysis 

Decision 
making 

Mitigation 

(or not) 

Monitoring 

Evaluation 

• General 
• Hotspots  
• Vectors 

Baseline 
species 
database 

AIS lists 

Barcode 
database 

Vector info 

ETC.. 

Report 

• Ballast water 
• Shellfish transportation 
• Hull fouling 
• Port fouling 

Species 
specific 
monitoring 

Communication 



Early detection monitoring 

Vectors 

General 
early 

warning 

Hotspots 

• Marina’s 
• Ports 
• Man-made structures 
• Biogenic structures 

• Ballast water 
• Hull fouling 
• Shellfish transport 

• Water column 
• Sediments 
• Hard substrates W
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• Implementation existing 
monitoring results 

• Barcoding AIS black-list / 
phylum-specific markers 

• Sampling protocol 
Metagenomic approach 



DNA Analysis 
Species 

identification 

DNA 
extraction 

DNA 
amplifi-

cation with 
universal 
primers 

High 
throughput 

parallel 
pyro-

sequencing 

Sediment 

Water 
column 

Hard 
substrates 

DNA 
barcoding 

Reference 
database 

Sampling in the field 

Early detection: DNA metabarcoding as tool 

DNA metabarcoding: automated identification of multiple species 
in an environmental sample based on short DNA sequence 

http://asgpb.mhpcc.hawaii.edu/sequence/


AIS 

• Define nuisance species 
from monitoring 

Source 

• Define source  
(origin and/or vector) 

Risk 
• Define risk 

Risk Analysis 

• Vector analysis 
• Phylo-geographic analysis 

• Define WS species baseline 
• Evaluate AIS black-list 
• Bio-informatics pipeline 

• Abundance (quantity) 
• Spreading 
• Predict invasive activity 
• Study ecological impact 

HOW 

Report to 
government 

Decision 
making 

Mitigation 
(or not) 



Mitigation of vectors 

Demonstrate 
effectiveness of 
BW treatment and 
define risk of sub-
vectors 

Evaluate 
importance of 
vector and define 
risk of sub-vectors 

 

Promote voluntary 
guidelines IMO 

Demonstrate 
effectiveness of 
Shellfish Import 
Monitoring Protocol 

 

Demonstrate 
effectiveness of 
freshwater flushing 
and select 
indicator species 

Ballast water Hull fouling Shellfish 

Latent invaders: does treatment really work? 



Mitigation of hotspots 

 

 
• Block the vector 

• Is a species established? 

• Value of green antifouling? 

Stop input 

• Is early eradication effective? 

• Which method? 

• How early is early? 

Early 
eradication 

• Awareness 

• Acceptability 
Communication 



Monitoring & Evaluation 

 Species specific monitoring 

● Habitat directed 

● Vector and/or hotspot 

 Evaluation 

● Decision to mitigate (or not) 

● Result of mitigation 

 Communication to government 

Early detection 
monitoring 

Risk Analysis 

Decision 
making 

Mitigation 

(or not) 

Monitoring 

Evaluation 



Involved parties (so far) 

 Governments 

 NGO’s 

 Universities 

 Research Institutes 

 Consultancies 

 Industry 
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Thank you for 

your attention 

Questions? 
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