
Microplastic ingested by fish could be a  
new indicator of debris impact? 

Cecilia Silvestri*, Massimo Dalù*, Raffaella Piermarini* and  Marco Matiddi* 
*ISPRA-Italian National Institute for Environmental Protection and Research 

cecilia.silvestri@isprambiente.it 

WHY MICRO-DEBRIS IN FISH 
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CONVENTIONS, need to develop indicators to determine impacts of litter on marine 
life (biota). Loggerhead species Caretta caretta, were proposed as possible indicator 
for the Mediterranean basin and the sea birds Fulmarus glacialis for the Northern 
European waters. During the last years a growing number of publications on ingestion 
by fish is increasing, many species are documented to ingest plastic not only in 
laboratory experiments but also on field. Fish can be considered another target for 
developing monitoring purposes on ingestion of litter by marine organisms.  

Fig.1. Number of published peer-
reviewed papers over time for plastic 
ingestion by fish (updated in 2017). 

LITERATURE ANALYSIS 

Twenty-five papers linked 
to field studies were 

selected and compared. 

Sampling techniques used 

A search of the available original peer-reviewed scientific literature was carried out extracting the habitat, geographical area and sampling 
techniques on 159 fish species. Information on the type of study, sampling procedure, geographical location, species examined and their 
functional group, laboratory analyses, plastic frequency of occurrence, size of plastics and type, was extracted from each article. 

Species subdivided according to their 
habitat type (www.fishbase.org/) 

pelagic-neritic 
15% 

bathydemersal 
4% 

bathypelagic 
9% 

benthopelagic 
19% 

pelagic-
demersal 

0% 

demersal 
34% 

pelagic- 
oceanic 

7% 
reef 
12% 

RESULTS  

CONCLUSIONS  

The variability in frequency of occurrence (FO%) of microplastic is very high (1.9 -77%). The reason for this variability is not strictly linked to 
the quantity of microlitter in the environment, but it could also depend on the  heterogeneity in methodologies to assess microplastic 
ingestion. Choosing different microplastic size classes, by using different mesh of sieves, and the different number of  individuals can lead to a 
different representation of the incidence of marine microplastic ingestion in fish. The prevalent type of plastic identified by the different 
studies is fibers (51.2-93%). The high percentage of fibers can be related to sampling and analysis contamination or anthropogenic waste. 

159  Fish species analysed  
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Sampling methods. The collection from commercial fish markets or fisheries 
cruises is not ideal; there is no control on the method of capture and the 
handling conditions on transport. 

Minimising contamination. Contamination must be taken into account during 
the process, both during field and laboratory sampling. Different methods to 
avoid contamination both in the field and in laboratory were presented in the 
papers selected. 

Isolation. New studies demonstrate that 10 % KOH, at 40 °C, for 48-72 h, with 
NaI extraction is a highly-efficient protocol.  Hydrogen peroxide (H2O2, 15%) is 
an efficacious digestant and it has no impact on PE or PS microspheres. 

POSSIBLE CANDIDATE 
INDICATOR SPECIES  

Several factors are needed 
before choosing a target 
species: 
the species must be 
sensitive to litter, samples 
should be available in a 
wide area and the species 
should be commercialized. 
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Boops boops  Mullus sp. Mugil sp Merluccius  
merluccius  

Scyliorhinus canicula Raja clavata 
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