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Three main transport vectors in Europe

• Ballast water: ballast water convention

• Shellfish transports: a variety of rules and restrictions

• Hull fouling: minimal to no legislation!!
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Mode of introduction of non-indigenous species
in European Seas

https://www.eea.europa.eu



Ballast water versus Hull fouling
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https://www.eea.europa.eu
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Relevance of hull fouling in the distribution of alien marine species 
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SETL-project
Since 2006: fouling 
plates checked 3 
monthly. 
Surveys of
2055 pleasure craft hulls

Commercial ports
Since 2014: All marine 
habitats OSPAR/HELCOM 
port surveys

Wadden Sea:
all marine habitats 
2009 , 2011,  2014, 2018:
Alien species surveys 

Naval port of 
Den Helder
2015-2018: 
Port surveys & 
surveys of alien 
hull fouling 
species 

Alien fouling species focused 
studies in the Netherlands



8 8

Primary distribution
into Europe

Secondary distribution
throughout Europe

Based on marine alien species recorded along the Dutch coastline
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Origin of boats that 
visited the small 
marina of Breskens 
in 2002-2010 Belgium

UK

France
USA
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Hullfouling classification
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Passers or Residents Seasons
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Pleasure craft fouling appears to be
strongly related to owner behaviour

Port of Den Helder is a 
military port. The marina
within this port is only used
by military staff, which are 
here assumed to spend more 
effort on the maintenance of 
their pleasure crafts.



Conclusions
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1. Hull fouling is and will be more and more the main pathway of 
marine NIS within the North East Atlantic ocean

2. Recreational shipping is an important factor when it comes to 
secondary distribution

3. Boat owners attitude and boat type is crucial in addressing the 
problem of hull fouling

4. Lack of knowledge on degree of hull fouling and species 
communities on commercial ships; especially in and around niche 
areas
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