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Fish species as bioindicators of microplastics in the 
Mediterranean sea

Why?

Compliance to the proposed criteria for the selection of sentinel 
species

• sufficient background information for several species

• can be found in different habitats, known home ranges

• sufficient information on feeding behaviour

• wide spatial distribution for several species

• commercial importance – link to human health

• documented microplastic ingestion 



Why?
Compliance to the proposed criteria for the selection of sentinel 

species
• sufficient background information
• sessile  
• filter feeders
• widely distributed 
• commercial importance – link to human health
• documented microplastic ingestion 
• used as sentinels also for pollution monitoring (e.g. MED POL)

Mussels (Mytilus galloprovincialis) as bioindicators
of microplastics in the Mediterranean sea



Fish species and mussels documented worldwide to 
ingest microplastics

60 fish species and 1 mussel species with documented records 
of marine litter ingestion in the Mediterranean Sea

Source: UNEP and GRID-Arendal, 2016. Marine Litter Vital Graphics



The three tools of the proposed threefold monitoring 
approach can be applied simultaneously on fish or 

mussels samples



Plastic ingestion in fish from the Ionian Sea

Plastics represent 86.5% of the total debris items, 
identified in 25 individuals



Microplastic ingestion in fish and mussels from the 
Ionian Sea

PE



Development of protocols for monitoring 
microplastic ingestion 

Several digestion techniques tested 
http://defishgear.net/media-items/publications



Development of protocols for monitoring microplastic
ingestion: addressing airborne contamination



Biomarkers and PBT compounds in mussels and fish



Need for harmonization of methods to detect plastic 
presence and effects 

• various methods used for the detection of microplastics in 
marine organisms

• no reference standards for microplastics quantification

• various methods used for the detection of plastic associated 
chemicals and effects (biomarkers), some are standardized

• inter calibration exercises can help validate and harmonise 
methods
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HCMR team participation in projects addressing 
marine litter

• PERSEUS  EU FP7 http://www.perseus-net.eu

• MERMAID EU FP7 ERA-NET http://www.mermaid-
era.eu

• DeFishGear IPA Adriatic CBC http://www.defishgear.net

• CLEANSEA EU FP7 http://www.cleansea-project.eu

• MEDSEALITTER Interreg MED

• INDICIT DGENV 

• National monitoring for MSFD-D10 Marine Litter (not 
started yet)



Thank you for your attention!



Links to human health
• Fish and mussels consumed by humans

• Ingested microplastics may transport chemicals

• Potential biomagnification of microplastic transported 
chemicals up the food chain

Source: Rochman, C. The Complex Mixture, Fate and Toxicity of Chemicals 
Associated with Plastic Debris in the Marine Environment. Marine Anthropogenic 
Litter, Springer 2015


