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➢ Spatial distribution and typology of marine litter on the seabed in the 

GSA17 were assessed in 2011-2012 (67 stations of SOLEMON 

survey); 

➢ Marine litter was sorted and classified in 6 major categories (plastic, 

metal, glass, rubber, wood, other). 



➢ Plastic was dominant in terms of weight followed by metal and other categories (up to 700 

kg/km2);

➢ Plastic litter was further subdivided in 3 sub-categories based on its source: fishing nets, 

aquaculture nets (mussel farms) and other;

➢ The highest concentration of litter was found close to the coast likely as a consequence of 

high coastal urbanization, river inflow and extensive navigation associated with the 

morphological and hydrological features of the basin.



➢ Occurrence, amount, typology of microplastic litter in the gastrointestinal 

tract of the common sole Solea solea and its spatial distribution in the 

GSA17 were assessed in 2014-2015 (67 stations of SOLEMON survey); 

➢ The digestive tract contents of 533 individuals were examined for 

microplastics, which were recorded in 95% of sampled fish, with more 

than one microplastic item found in around 80% of the examined 

specimens;

➢ The most commonly found polymers were polyvinyl chloride (PVC),  

polypropylene (PP), polyethylene (PE), polyester (PET), and polyamide 

(PA) (72% as fragments and 28% as fibers);

➢ PVC and PA showed the highest densities in the northern Adriatic Sea, 

both inshore and off-shore while PE, PP and PET were more  

concentrated in coastal areas with the highest values offshore from the 

port of Rimini.



➢ Types and number of microplastics were assessed in 23 individuals of 

Norway lobster Nephrops norvegicus collected from two wild populations 

of the Adriatic Sea;

➢ MPs were found in all the investigated individuals with an average of 

about 17 MPs/individual

➢ Fragments were predominant over fibers with a ratio of about 3:1 

specimens



➢ The three anatomical compartments (hepatopancreas, gut and 

muscular part of the tail) were differently contaminated according to 

the shape and dimensions of the MPs. The largest MP particles in 

form of fibers (FD) were found in the gut, while the smallest in form of 

fragments (D) in the tail samples (FD1 50-100μm; FD2 100-300μm; 

FD3 >30μm; D1 20-50μm; D2 50-100μm; D3 100-300μm; D4 

>300μm);

➢ The hepatopancreas was found to be the most contaminated 

compartment, while only the smallest fraction of MP particles was 

found in the muscular part of the tail.

➢ The results of this preliminary study indicate that MP pollution should 

be taken into consideration when preparing crustaceans for human 

consumption and while selecting portions to eat (e.g. avoiding 

hepatopancreas and intestine if possible), in order to minimize 

possibly derived human health concerns. 



“Macro-litter”:
• was examined in 614 specimens belonging to 11 species 
• 147 “macro” litter items were identified among all fish

specimens examined
• was present in the guts of 2.6%, 25.9% and 2.7%, individuals of 

the examined fish individuals, in the N Adriatic, S Adriatic and NE 
Ionian Sea

Abundance (% N) of ingested “macro”-litter per species in the whole Adriatic-NE Ionian macro region



Micro-litter:
• 230 fish individuals were studied
• The concentration of micro-litter items per individual (all fishes pooled) was highest for the fishes from Slovenian Sea 

(6.7 ± 3.5 items/individual), followed by those from Croatian Sea (2.5 ± 0.2 items/individual). NE Ionian Sea was third 
in order (1.7 ± 0.2 items/ individual).

• the concentration of micro-litter items per individual was
highest for Chelon auratus (9.9 ± 8.4 items/individual)
from the Slovenian Sea and lowest for M. barbatus 
(1.5 ± 0.7 items/individual) from the NE Ionian Sea

Percentage contribution of the ingested micro-litter categories by species and area

Conclusion:
The frequency of “macro”-litter occurrence in the guts of all 
examined fishes per area was very low (< 3% in occurrence) in 
the N Adriatic and NE Ionian Sea but quite higher in S Adriatic 
Sea (26%). However, the occurrence of micro-litter in fish was 
much higher, ranging between 40% and 87%).
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This analysis is a result from a series of workshops “Redevelopping 

Models of the European Marine Environment” (MEME) promoted 

by DGMARE and DGENV

In this group modelling experts from Low Trophic Level models (LTL; 

from physics to plankton) and High Trophic Level models (HTL; from 

plankton to fish & fisheries) interacted since 2014 to develop best 

models and approaches to link and connect LTL and HTL

In this work the aim was to examine how nutrient discharge to 

coastal areas influence marine ecosystems

LTL: 3D hydrodynamic biogeochemical models 

representing the 4 main MSFD regions 

(Mediterranean Sea, Black Sea, Baltic Sea and 

North East Atlantic) 

HTL: 19 food web models (from plankton to fish ad 

fisheries) covering different areas.

11 ecosystem models representing areas of the 

Mediterranean Sea, 3 the Adriatic Sea



The approach consists in a complex cascade of STATE-of-the-ART modelling approaches

LTL: Athmospheric 

and climatic drivers force 

the circulation model

LTL >> HTL: the production 

of plankton is linked offline 

to HTL model

LTL: Circulation models 

(hydrodynamics) is coupled 

with plankton process 

(Biogeochemical)

HTL: Fisheries drives the 

food web model



IMPLEMENTED The two scenarios

covering inland water quantity and quality 

(nutrients) in Europe include: 

(1) actual nutrient loads from river 

discharge (reference scenario, 

REF) 

(2) maximum technically feasible 

reduction (MTFR scenario) of 

nutrient input to surface water 
(nutrient surplus in agricultural areas to a 

minimum, optimizing mineral fertilizer 

applications and upgrading wastewater 

treatments to the highest level of nutrient 

removal)

RESULT 1:

Substantial reductions on the 

INPUTS (Nitrogen -13%: -22%; 

Phosporous -28% : -35%)

result in MUCH LOWER reductions 

at sea (because of dispersion/use 

of excess) and smoothed effects of 

primary production BUT BIG 

SPATIAL DIFFERENCES



Indicators used to evaluate effects among 

scenarios:

Spawning stock biomass of one 

commercial species within the small 

pelagic group

RESULT 2:

Large differences by site, in general 

decrease of biomass between -0.1 : -5%

The Mediterranean Sea models highlighted 

a reduction in the SSB in all the 

models/areas considered

Mediterranean Sea SSB small pelagics 

decreases by -1.3%

Adriatic Sea SSB small pelagics decreases 

by -3%



Indicators used to evaluate effects among 

scenarios:

Total biomass of small pelagic group

RESULT 3:

Small pelagic fish biomass had the highest 

variability among the areas/models

Mediterranean Sea total biomass of small 

pelagics decreases by -0.9%

At sub-regional level, the Adriatic Sea from 

the Mediterranean model (Adri_JRC) was 

the area with the highest

reduction (-2.0%). Conversely, the Osmose 

model for the Adriatic Sea (Adri_OSM) 

projected an increase (+1.3%). the North-

East Adriatic Sea showed the highest 

reduction (-8.4%)
Catches follow the biomass change since fishing effort is assumed constant



Indicators used to evaluate effects among scenarios:

Mean Trophic level of the community (mTLco) and mean trophic level of the fisheries catches (TLc)

Looking at mTLco, the highest negative changes 
were observed at smaller scale with a reduction 
in the North-East Adriatic (-0.7%)

small reductions in TLc were observed in the North-
East Adriatic (-0.2%)

This study suggests that improved nutrient management, in line within European directives to preserve and/or recover the 
status of coastal and marine water status, will have little impact on the assessed HTL marine ecosystems.
Although large differences occur across systems ad size of the area investigated.



MP ingestion by different species (% of individuals with MP in the digestive tract) 
analyzed during the 1st CLAIM campaign according to each sampling area. Red bars 
indicate Mediterranean region, blue bars indicate Baltic region. 

The CLAIM project made a ccharacterization of the basic level of microplastics (MP) presence in seafood species of
commercial interests (fish, bivalves, crustaceans, cephalopods) collected during two sampling campaigns in CLAIM key study
areas of the Mediterranean (Ligurian Sea, Gulf of Lyon, Gulf of Saronikos, Gulf of Gabes). Different not-farmed seafood
species have been collected from CLAIM key study areas and investigated for their MP content. Laboratorial analysis have
been performed at the laboratory of CNR (Genoa, Italy) in order to gather data about MP abundance, shape, size and
polymer composition in the investigated species of commercial interest.



MP ingestion by different species (% of individuals with MP in the digestive tract) 
analyzed during the 2nd CLAIM campaign according to each sampling area. Red bars 
indicate Mediterranean region, blue bars indicate Baltic region. 

The present study revealed a widespread MPs presence in seafood species, belonging to Mediterranean 

and Baltic regions, and sampled during two different campaigns . 



In the present work, it is interesting to note that we found at the top position three species Arnoglossus laterna, Perca fluviatilis 

and P. flesus, with demersal habitat, and therefore their feeding ecology may explain the higher MP ingestion compared to other 

species with different habits. Indeed, MPs could have been ingested during their normal feeding behaviour, with the sediment 

ingested when feeding on benthic invertebrates. Benthic environments retain MPs that sink to the ocean floor or river bed, with 

fragments being caught on or between grains of sediment. Katsnelson (2015) reported that MPs can be accumulated in deep 
sea floor at densities four times higher than at the sea surface.

Microplastic ingestion in each seafood species analyzed in the 
present study expressed as % of MP occurrence in species

No remarkable differences in 

geographical or seasonal weather pattern 

of distribution were found; our results 

confirm MP ingestion by Mediterranean 

and Baltic species occurring with similar 

values: 8% of individuals with MP in the 

gut for Mediterranean species vs 10% of 

Baltic species (campaign I); 11% of 

Mediterranean species vs 8% of Baltic 

species (campaign II). Similarly, no 

differences in MP ingestion were found 

between species collected in 

Autumn/Winter (10% of seafood species 

found with MPs) and those in 

Spring/Summer (10% of seafood species 

found with MPs). 
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