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MARINE STRATEGY FRAMEWORK DIRECTIVE

DESCRIPTOR 10: MARINE LITTER



Direttiva Quadro sulla Strategia per l’ambiente marino 
Direttiva 2008/ 56/CE

üValutazione dello stato del mare attraverso 11 Descrittori

La Direttiva è stata recepita in Italia nel 2010, sono già 12 anni che viene attuata da 
noi di ISPRA insieme alle Agenzie Regionali per la protezione dell’ambiente e sotto 
il coordinamento dell’Autorità competente, oggi MASE



MARINE LITTER:
any persistent, manufactured or processed solid
material discarded, disposed of or abandoned in 

the marine and coastal environment



Produzione di plastica

1953 
• Ziegler sintetizza il

polietilene (PE)

1954 
• Natta sintetizza il

polipropilene (PP) 
isotattico

1963 
• Ziegler & Natta 

vincono il Nobel per 
la chimica



MOntecatini PolipropiLENe
isotattico



University of Georgia. "Magnitude of plastic waste going into the ocean 
calculated: 8 million tons of plastic enter the oceans per year." ScienceDaily. 

ScienceDaily, 12 February 2015.



Correnti marine



Il Marine Litter può accumularsi nelle aree di convergenza delle correnti marine 
causando la formazione delle cosiddette “isole di rifiuti” (note anche con il termine 
inglese di “Garbage Patch” oppure di “Trash Islands”). In queste zone è possibile 

rilevare una concentrazione di rifiuti pari a 25.000 – 100.000 oggetti/Km2

Aree oceaniche di maggior accumulo di rifiuti solidi galleggianti (www.MarineDebris.noaa.gov)



Marine Strategy Framework Directive
Descriptor 10

• 10.1. Characteristics of litter in the marine and coastal environment 
– — Trends in the amount of litter washed ashore and/or deposited on 

coastlines, including analysis of its composition, spatial distribution 
and, where possible, source (10.1.1) 

– — Trends in the amount of litter in the water column (including 
floating at the surface) and deposited on the sea- floor, including 
analysis of its composition, spatial distribution and, where possible, 
source (10.1.2) 

– — Trends in the amount, distribution and, where possible, 
composition of micro-particles (in particular micro- plastics) (10.1.3) 

• 10.2. Impacts of litter on marine life
— Trends in the amount and composition of litter ingested by 
marine animals (e.g. stomach analysis) (10.2.1). 

COMMISSION DECISION
of 1 September 2010

on criteria and methodological standards on Good Environmental 
Status of marine waters (2010/477/EU) 



COMMISSION DECISION (EU) 2017/848 
of 17 May 2017 

laying down criteria and methodological standards on good environmental 
status of marine waters and specifications and standardised methods for 

monitoring and assessment, and repealing Decision 2010/477/EU 

The amount of litter and micro-litter ingested by marine animals is at 
a level that does not adversely affect the health of the species 

concerned.



“Sample availability: Samples of a monitoring species 
should be available with adequate numbers of 
individuals over a wider span of time and space.”

“Regular plastic consumption: Frequency of occurrence and
amounts of plastic found in stomachs should be high enough to
allow detection of trends over time and geographical patterns.”

“Marine feeding habits: stomach contents should only reflect the
marine environment.”

MSFD TG-ML: basic requirements for target species





Microplastics are different
• Thomson et al., 2004: Fragments of plastic around

20 µm in diameter

• Arthur et al., 2009: Plastic particles smaller than 5 
mm

• GESAMP 2016: plastic particles < 5 mm in diameter, 
which include particles in the nano-size range (1 
nm)

• Galgani et al., 2019: particles that pass through a 5 
mm mesh screen but are retained by a lower one, 
according to the chosen size class

• Matiddi et al., 2021: All sorts of small particles of 
plastic, less than 5 mm in two of the three
dimension or diameter that pass through a 5 mm 
mesh screen but are retained by a lower one, 
according to the chosen size class” 



Microplastics are different



Fish are different

Thunnus thynnus: 3 m 750 KG

Engraulis
encrasicolus 18-20 
cm 8/10 g









Lusher et al., 2017



Merluccius merluccius, 
Linnaeus, 1758

Demersal species of high 
commercial importance 

worldwide

Pelagic species ( Eastern 
Atlantic Ocean and 
Mediterranean Sea)

Benthic species that lives 
on the continental shelf. 

Trigla lyra 
Linnaeus, 1758

Scomber colias 
Gmelin, 1789

Different chemicals should be more or less incisive 
depending on the composition of the gut content. 

To exemplify this, we chose three fish species according to samples 
availability, commercial and ecological importance, habitat use, and 

feeding habits



Our study demonstrates that protocols efficiency changes according to the
gut contents composition. Ecological diversity among species and
differences in their diets are factors that affect the efficiency of different
digestive solutions. Trophic levels and food preferences should be
considered into protocol selection







The  results confirm that B. boops seems a suitable target species for the Mediterranean 
coastal zone.

• differences in the ingestion of microplastics according to local anthropogenic pressures

• individual condition factor is significantly related to the frequency of microplastic ingestion

• differences in microplastic ingestion between sexes are a new interesting topic for further 
research on both this and other fish species



884 samples

FO= 46,8%





Elasmobranchs are top predator that play an important
role in marine food webs

Few studies have investigated their interactions with
marine litter



Benthopelagic and feed on benthic
crustaceans and small pelagic fish

Galeus melastomus
(Rafinesque, 1810))

Mainly benthic feeders and feed on crusteans and 
epibenthic fish

Scyliorhinus canicula
(Linnaeus, 1758)

Etmopterus spinax
(Linnaeus,1758)

Mostly pelagic and feed on cephalopods and pelagic fish



The results of the study suggest that the three species show a similar probability to
ingest plastic items, but they have a different ability in excreting ingested microplastics.

The discrimination between stomach and intestinal contents highlights a possible origin
for the differences recorded in the three species, giving information about the retention
time of microplastics in the GI
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