
1 
 

 

 
                   Microplastics - Is it a threat for the 2 Seas area?                                                                                                                       July 2014 

 

Content 

> MICRO workshop 2014: “Fate and impact of 
microplastics in the marine environment” | 1 

> Exposure experiments with microplastics 

Diving deep into the genomic diversity 
 of (meta)populations in the MICRO project: 
the GA genomics platform at ILVO | 2  

> Stakeholder meeting of the Interreg IVA  
2Seas MICRO project 

French partners of MICRO: IFREMER and 
 CNRS | 3 

> Interview: Laura Frère and Anne-Laure 
 Cassone, the microplastic research at the 
“Laboratoire des sciences de  
l’Environnement MARin” | 4  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Texts: Sabrine Derveaux, Lisa Devriese, Caroline  
De Tender, Myra van der Meulen, Christophe Lambert, 

 Laura Frère, Anne-Laure Cassone, Johan Robbens,  
Miriam Levenson, Thomas Maes, Dick Vethaak,  

Arnaud Huvet, Philippe Soudant 
 

Layout: Kevin Vanhalst, Sabrine Derveaux 
 
Picture heading: Thomas Maes 

 
Project coordinator: Johan Robbens 

 
 
“The document reflects the author’s views. 

The INTERREG IVA 2 Seas Pogramme Authorities are 
not liable for any use that may be made of the information 

contained therein.” 

 www.ilvo.vlaanderen.be/micro 

MICRO workshop 2014: “Fate and impact of microplastics in the 
marine environment”. 

A symposium entitled "Fate and impact of microplastics in the marine 
environment" was held from 13-15 January 2014 at the European Institute for 
Marine Studies (IUEM, Brest University) at Plouzané.  
The organisers were CNRS and IFREMER, the French partners of MICRO. See 
http://micro2014.sciencesconf.org. 
  
During this two-day scientific symposium nearly 90 scientists from 15 countries joined to study 
the environmental threat of microplastics. The broad themes discussed were 1) the presence 
of microplastics in the marine environment, 2) microplastics as vectors of biological and 
chemical contaminants, 3) impacts of microplastics on marine life, and 4) the socioeconomic 
impacts of microplastics. 

 
Symposium participants in front of the IUEM Plouzané (France) 

The third day was dedicated to Master’s students, middle school students and schoolchildren 
from “Les Petits Débrouillards”, a scientific mediation association. Students from the IUEM 
Biological Marine Sciences Master’s programme presented their work in a poster session. They 
have been working on the identification and quantification of microplastics recovered on 
samplings in the Bay of Brest aboard the IUEM ship “Albert Lucas”. Under experimental 
conditions, the students examined bivalves after exposure to microplastics. The aim of those 
experiments was to study translocation, transfer along the food chain and some specific 
responses to microplastics of various species of bivalves. 

           
 Poster session / The “Petits Débrouillards” in full demonstration 

Then, the middle school students from “Croas Pennoc college” (Guilers, France) did short oral 
presentations including a report about sampling on the beach with the "Surfrider Foundation" to 
be aware of coastal pollution by microplastic waste, a study on the origins and impacts of 
microplastic, a short film on the issues of microplastic, and others. 
 
During the final summary session, local stakeholders could join the scientists in a discussion of  
microplastics. The organisers of each session presented their findings on this subject whose 
importance is growing for society. 

 

N E W S L E T T E R 

http://micro2014.sciencesconf.org/


 

2 
 

Mud snails: Mud snails (Hydrobia ulvae) were exposed in the lab to two sizes (6 µm and 25 µm) of two types of fluorescent polymers (polyethene and 
polystyrene) for 7 days. The plastic spheres were taken up by the snails and were clearly visible inside the digestive tract and faeces of the organisms. 
This means that mud snails, which are an important species in the food web, are able to ingest and egest plastic particles. 

Role of microplastics as a vector for pollutants. 
Crustaceans: Norway lobsters were exposed to PCB-loaded microplastics (500-600 µm diameter polyethene spheres) under controlled lab conditions 
by feeding during 3 weeks. The spheres passed the digestive tract without accumulation in the organism and egestion of the spheres was observed 
within two days after uptake. Data showed that pollutants could desorb from the microspheres into the digestive system and tissues with a very small 
uptake of PCBs. 

Bivalves: Mussels were exposed during 7 days to microplastics (2 and 6 µm polystyrene beads) and fluoranthene (FLU, 30 µg/L, one of the most 
concentrated polycyclic aromatic hydrocarbons (PAH) in the aquatic environment). Bioaccumulation of FLU and detection of microplastics were 
measured in mussel tissues after exposure and one week of depuration. 

Diving deep into the genomic diversity of (meta)populations in the MICRO project: 
the GA genomics platform at ILVO. 

Which bacteria can colonize marine plastic and what do they do? In this doctoral study, 

Caroline De Tender is seeking answers to these two fundamental questions. 

 

By using a relatively new technique, Next-Generation Sequencing (NGS), the bacterial load on 

microplastics can be elucidated. This information can lead to the detection of organisms that use 

microplastics as food source and thus biodegrade the plastic. NGS is used for the detection of 

metapopulations, genome analysis and population genetics. ILVO has set up a technological platform 

to introduce and implement this innovative technique. 

This new platform allows ILVO to expand its knowledge and strengthens the collaboration with 

external partners, Ghent University, K.U. Leuven and the VIB Department of Plant Systems Biology at 

Ghent University (VIB-PSB). The genomics project includes a total of four PhD studies.  

More information about the GA-Genomics platform at ILVO: http://www.ilvogenomics.be. 

 

 

Taxonomy plot of two types of plastics. The plot gives the bacterial families that were found on both or one of the plastic samples. The inner circle gives the percentage of 

the family compared to the other plastic type. Green presents the percentage of the family on a microplastic and red on a synthetic rope. In general the diversity on the 
synthetic rope was higher than on the microplastic and more bacterial families were found.  

 

 
 

Exposure experiments with microplastics. 

A major goal of the MICRO project is to study the possible impacts of microplastics on marine 
organisms and to define toxic endpoints. To answer questions about ingestion, egestion, 
accumulation, translocation of microplastics and bioavailability and bioaccumulation of loaded 
contaminants, protocols were adapted to expose representative species of the marine 
environment (unicellular algae, marine bivalves, starfish, fish and crustaceans) to microplastics 
under controlled lab conditions. 

Administration of microplastics was adapted to the specific nutritional regime of each 
organism (i.e. algae and bivalves were fed directly via the water column; fish, starfish and 
crustaceans were provided with contaminated food). Zootechnical procedures were 
established to control the exposure experiment and treat waste seawater. 

Various plastics were tested using 4 criteria: hydrophobicity, density, size, and type of 
polymer. To monitor microplastics in the water column, tissues and faeces, fluorescent 
particles were used for flow cytometry and fluorescence microscopy. These experimental 
exposures allow for continual assessment of physical parameters as well as punctual 
assessments to look at the physiological state of the animals (feeding activity, food 
absorption, growth and survival, reproduction, general health) and cellular and molecular 
damages (histopathology, biomarkers). 

Bivalves: Adult Pacific oysters (Crassostrea gigas) were exposed to microplastics during two 
months in tanks (polymethylmetacrylate 50 L) using polystyrene microplastics (2 and 6 µm). 
Data showed repro-toxic effects of microplastics in oysters: significant reduction of quantity 
and quality of the gametes and subsequent negative effects on larval development are 
observed. 

Fish: European sea bass larvae (Dicentrarchus labrax) were fed on three compound diets 
including zero (control) and two doses of polyethene microbeads. Ingestion and egestion of 
microbeads and detrimental impact on survival of fish larvae were observed. 

 
 

 

                  
Exposure of adult oysters to fluorescent microplastics  

(polystyrene, 2 and 6 μm) 

 
Norway lobster exposed to PCB-loaded polyethene  
microspheres via feeding 

www.ilvo.vlaanderen.be/micro 
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Stakeholder meeting of the Interreg IVA 2Seas MICRO project “Microplastics – Is it a threat for the 2 Seas 
area?” (10th of September 2014 at 14h at ILVO, Ankerstraat 1, Ostend, Belgium) 

Since the rise of the plastic production and its frequent use in many aspects of our daily life, the presence of marine litter is a growing concern. Plastic 
debris degrades into smaller particles, the so-called microplastics, which tend to accumulate in the marine environment, affect marine life and may end 
up in the food chain. Marine litter, which includes microplastics, is mentioned as one of the descriptors of the Marine Strategy Framework Directive for 
which attention is needed to reach a Good Environmental Status. 

For the past two years five scientific institutes from Belgium, England, the Netherlands and France performed a risk assessment to determine the 
impact of microplastics within the Interreg 2Seas area and the Channel region. Several aspects were studied. Sampling and modelling work to look at 
the presence of this pollution and the characterisation of the polymers, the chemical compounds adsorbed on plastic and the bacteria able to colonize 
plastic debris were combined with experiments to assess the impact on some sentinel species of the marine environment and on maritime activities. 

We kindly invite you to the stakeholder (policymakers, socio-economic actors, scientists) meeting of this project on the 10th of September at 14h at 
ILVO (Ankerstraat 1,Ostend, Belgium) on which the results of the consortium will be presented followed by a discussion on the main issues of the 
microplastics problem. 

Confirm your attendance by September 1st 2014 by sending an email to: micro@ilvo.vlaanderen.be  

French partners of MICRO: IFREMER and CNRS partners of the research unit LEMAR. 

The two French partners of the MICRO project, the “Functional Physiology of Marine Organisms” (PFOM) unit of IFREMER and the 
CNRS are now partners in the research unit “LEMAR, Laboratoire des sciences de l’Environnement MARin” located at Plouzané 
(France). This laboratory brings together people from four research institutes: "l’Université de Bretagne Occidentale" (UBO), le 
"Centre National de la Recherche Scientifique" (CNRS), "l’Institut de Recherche pour le Développement" (IRD) et "l’Institut Français 
de Recherche pour l'Exploitation de la MER" (IFREMER). 

The scientific objective of LEMAR focuses on understanding 
the mechanisms that regulate the functioning of marine 
ecosystems and their response to the multiple facets of global 
change. The laboratory is structured into three teams: 
"Responses of organisms to global change: an integrative 
approach”, "Biotic interactions and environmental variability", 
and "Integrated study of ecosystem functioning". 
Researchers associated with the MICRO project mainly belong 
to the first two teams. They specialise in cellular and 
molecular responses upon environmental variability (biotic 
and abiotic).  
Two years ago as part of the MICRO team, LEMAR began to 
assess the impacts of microplastics on the biology of fish and 
bivalves and on the functioning of ecosystems, especially in 
the Bay of Brest area. LEMAR has the equipment and skills 
necessary for pathophysiological analysis by histology, 
functional analysis of hemocytes using flow cytometry, 
analysis of molecular biology and high throughout genomic 
analyses and analysis of lipids and enzymes. To realise certain 
experiments, LEMAR has adapted experimental structures 
located at three sites in Brittany (2 at Plouzané and 1 at 
Argenton) that are able to maintain various marine species for 
long term controlled experiments. 

 
Aerial view of IFREMER center and IUEM on the Technopole Brest-Iroise facing the Bay of Brest in 

Brittany (France) 

Also, LEMAR, via PFOM, is actively involved in providing scientific and technical support to the various actors in the fish and shellfish production sectors 
at the regional, national and international levels. 
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Interview: Laura Frère and Anne-Laure Cassone, the microplastic research at the “Laboratoire des sciences 
de l’Environnement MARin”. 

Laura Frère (PhD student) and Anne-Laure Cassone (assistant engineer CNRS) will introduce the activity of the French partners 
(IFREMER/CNRS) in the MICRO project within the Laboratoire des sciences de l’Environnement MARin (LEMAR). 

 

 

 

Can you present yourselves in a few words? 
Anne-Laure:  My professional experience in scientific 
research led me to join the MICRO project in March 2013 for 
one year as a CNRS assistant engineer at LEMAR. I mainly 
take part in activities 2 and 3 of the MICRO project on the 
experimental study of the impact of microplastics on 
organisms and particularly on the interaction between 
bacteria and microplastics. My work focuses on the 
question, “Are microplastics vectors of bacteria that might 
increase contamination of marine bivalves?”.  
Laura:  After obtaining a Master’s degree in "Marine Biology 
and Ecology" at the Research Institute of Pytheas 
(Université Aix at Marseille), I started a thesis at LEMAR in 
October 2013. This thesis is supported by the “Université de 
Bretagne Occidentale” and “Brest Métropole Océane”. I 
mainly take part in activity 1 of the MICRO project to 
estimate microplastic contamination levels in the North 
Finistère coast and in the Bay of Brest. My research fits into 
the MICRO project while expanding it from a geographical 
point of view. 
 

 
 Laura Frère (left) en Anne-Laure Cassone (right) 

Why this theme? What are your interests? 
Anne- Laure : Plastics are ubiquitous in our daily lives, we all use them, we all wear them. Unfortunately, this is a highly polluting non-biodegradable 
material. We all know the impacts of macroplastic waste on our environment (rivers, beaches and living organisms, especially in marine ecosystems), 
but these wastes degrade and become microplastics. It is necessary to look at what plastics become when they are no longer visible, and to assess 
their impact on the environment. There is also a human interest to this problem, because we can all act to reduce (or at least not increase) this 
pollution. 
Laura : I am particularly interested in this subject because plastic pollution is increasing and due to the persistence of plastics in the environment we 
must urgently find a way to counter it. Increasing amounts of microplastic pollution is a problem for society. My work includes a social approach, 
incorporating the humanities and participatory science. The multidisciplinary approach of this subject allows me to address this issue in its entirety at 
different scales (environmental, physiological, molecular, etc.) and through different approaches (chemistry, ecology, biology, modelling). 

What is your role in the MICRO project? 
Anne- Laure: I participated in several experiments whose aim is to reveal the physiological impact of microplastics on oysters, but also to observe 
translocation phenomena of microplastics between predator and contaminated prey (in mussels exposed to microbeads and starfish, for example). 
Laura: My first assignment is to define the state of microplastic contamination in the harbour of Brest by assessing the presence and characteristics of 
these microplastics (i.e. polymer adsorbed pollutants). Identification of adsorbed pollutants is via the "International Pellet Watch" program (Laboratory 
of Organic Geochemistry, Japan). Depending on the degree of contamination, I will study the impact of these in situ microplastics on living organisms 
in the harbor of Brest and in the laboratory via exposure experiments. 
Anne-Laure en Laura: We have implemented participatory science workshops involving schoolchildren and Master’s students from the "Science of 
the Sea and Coastline" course at the Institut Universitaire Européen de la Mer (IUEM), by organizing practical sessions for sampling sand and floating 
debris, followed by the analysis of these samples. Then, the "Scientific mediation" section was developed through organization of an international 
workshop held on 13-15 January 2014 at the IUEM. 
 
MICRO, and after… 
The Interreg IVA program "2Seas" will be ending soon. New projects, which currently await funding, are emerging: “MICROPLASTIC: détection, 
risques et remédiation à l’interface Terre-Mer” (MICROPLASTIC: detection, risks and remediation at the interface of land and sea) and 
“Microplastics/Nanoplastics: differences in scale, differences in behaviour?”. 

 

www.ilvo.vlaanderen.be/micro 


