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Bend down on a coastal beach or a riverbank and you will 
inevitably spot them. A quick look into a gutter and there 
they are. Drag a plankton net into a lake, river, or ocean, and 
you will easily collect them. Plastic debris is everywhere. It 
knows no borders, transferring the thousands of chemicals 
that compose it—or attach themselves to its surface—from 
one ecosystem to another, along with the microorganisms 
(including pathogens) that colonize it.

By dedicating this special issue of Environmental Science 
and Pollution Research (ESPR) to the source, fate, and effects 
of plastic litters in the European land-sea continuum, we aimed 
to bring together scientists from different fields of expertise to 
improve our understanding of plastic pollution across ecosys-
tem boundaries. Most of them took part in the Mission Tara 
Microplastics conducted over 7 months to investigate plastic 
pollution across nine major European rivers. They discovered 
that the median concentration of large microplastics (LMPs, 
500 µm–5 mm)—the most studied size fraction to date—was 
lower in European rivers than in other global regions, while 
small microplastics (SMPs, 25–500 µm) were found to domi-
nate in mass, with SMP/LMP ratios reaching up to 1000:1 in 
some rivers. Results were also coming from other field cam-
paigns, including a comparison between the two most plastic-
polluted zones of the world ocean (Tara Mediterranean and 
Tara Pacific). The use of a 3D Lagrangian simulation of the 
dispersion of riverine microplastics into the Mediterranean Sea 

indicated that 65% of river inputs consist of floating micro-
plastics drifting in the surface layer and 35% of dense MPs 
sinking to deeper layers, with further dispersion at sea driven 
by mesoscale and sub-mesoscale structures.

A citizen science initiative with schoolchildren Plastique à 
la loupe was also introduced, which compared for the first time 
the distribution of different litter sizes (macrolitter and meso- and 
microplastics) over a large set of riverbanks and coastal beaches 
sampled in France. Special emphasis was also given to the mis-
managed litters in French urban areas, with articles depicting 
their composition, spatiotemporal variations, sources, and trans-
port dynamics in cities of all sizes. An example of the physio-
logical impact of microplastics was given by exposing beached 
plastic pellets to mussels, key intertidal bioengineers, and filter-
feeders that are particularly susceptible to both plastic ingestion 
and release of potentially toxic mixtures of intrinsic and extrin-
sic chemical compounds. Finally, a pan-European study of the 
bacterial plastisphere revealed for the first time the presence of a 
virulent human pathogenic bacterium (Shewanella putrefaciens) 
detected on microplastics in a river. A clear distinction between 
plastisphere metabolomes and diversity from freshwater and 
marine water was found in most of the river-to-sea continuum, 
helping to mitigate the risk of pathogens transfer between fresh-
water and marine systems. With the United Nations global plastic 
treaty on the horizon, this special issue emphasizes the need to 
unite interdisciplinary expertise to deepen our understanding of 
plastic pollution and to conduct reliable ecological risk assess-
ments across ecosystem boundaries.
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