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MARINE LITTER

Ogni materiale solido persistente, costruito e/o modificato dall’'uomo e
poi scaricato, perso o abbandonato nell'ambiente marino
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Marco Matiddi Rigetcatore ISPRA

Istituto Superiore per la Protezione e la Ricerea Ambientale



MARINE LITTER

Si tratta di rifiuti solidi risultanti da attivita umane che si svolgono sia a
terra che a mare, il cui ultimo destino e quello di accumularsi in mare o
lungo la costa.

Buste di plastica; Bottiglie; Contenitori per cibi o cosmetici; Automobili o parti; Tappi di plastica,;Mozziconi di sigarette e filtri; accendini; Pacchetti di

sigarette; Giocattoli; Vestiti; Attrezzi da pesca; Pezzi nautici; Attrezzature per le immersioni; Caschi; cappelli; CD musicali;dischiﬁ’cassette;Tel nie-
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cellulari; Computer (incl.parti); Sanitari; Contenitori medici o farmaceutici; Pellet Industriali; Palle e palloni; Attrezzature sportive:Preservativi;
stringhe e reti; Imballaggi carta /cartone/ tetrapack; Giornali e riviste; Oggetti in legno lavorato (incl. mobili); Elettrodomestici; Posate; Tultti i tipl\dLbatter?é;
Oggetti in vetro e ceramica; Lampade, [ampading € NEON; ........c.ouiiiiiiiiiiei e
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I Plastic » Polystyrene

M Sanitary
Paper * Cardboard
" Wood
M Cloth
Metal
M Glass
" Rubber
I Pottery * Ceramics
Faeces
Medical

TOP 10 ITEMS FOUND

knives, spoons

" 21,140,222 yf = 611,048

food wrappers / containers

gﬂ,[lﬁﬁ,m i 921,730

beverage battles (plastic) beverage bottles (glass)

&

: ° 95&&93 .0298,332

bags (paper)




Mtonne/y

300

\ World

1970 1980 2000

Includes Thermoplastics, Polyurethanes, Thermaosets, Elastomers,
Adhesives, Coatings and Sealants and PP-Fibers. Not included PET-,
PA- and Polyacryl-Fibers




Annual US Plastic Resin Production & Recovery
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delle aree portuali

Le sorgenti di marine litter possono essere sia terrestri che marittime (Ryan et al. 2009) ISPRA

Ititulo Superiore per la Protezicne.
e la Ricerca Ambieatale
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Destino del Marine Litter

| rifiuti prodotti
dall’'uomo sono stati
trovati in ogni
ambiente marino
del globo, dai poli
all’equatore dalla
linea di costa alle
piu remote aree in
mare aperto e dalla
superfice del mare
agli abbissi oceanici.

Export of e-waste
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The Marine Litter Express -

Waste which enters the ocean can turn up
anywhere in the world. In 1992 a container ship
in the Pacific Ocean lost 30,000 rubber ducks

off the coast of China. These ducks first traveled
with the dominant currents in the direction of
Australia, but fifteen years later they turned up on
the shores of the UK. An interesting story, but it
illustrates perfectly how ship-source marine litter
15 a global problem.

Source: Seas at Risk
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Aree oceaniche di maggior accumulo di rifiuti solidi galleggianti (www.MarineDebris.noaa.gov)









- HOWLONG UNTILIT'S GONE? .=

- Estimated decomposition rates of common maring

Dapotable Diaper
450 years

Aluminium Can
200 years
Plastic Boltle
450 years

Fishing Line
600 years

-—

Glass Bottle

Plastic Beverage Holder Undet!‘.'l'mined
400 years

Styrofoam Cup

S0 years



Non solo la superficie del mare:

| litorali
Gli argini
dei Fiumi

'intera colonna
d’acqua

Il fondo
del mare



Molto piu di quanto riusciamo a vedere:
Con batiscafo sono stati trovati rifiuti anche a profondita superiori ai 2.000m










Molto piu di quanto riusciamo a vedere:

Le Microplastiche: oggetti <5 mm
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Amount and distribution of neustonic micro-plastic off the western @('mm
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MICROLITTER ABUNDANCE IN THE ITALIAN MINOR ISLANDS, CENTRAL
MEDITERRANEAN SEA

M. Matiddic, D. Vanit, P. Tomassettit), A. Camedda®, G. Zampetti¥, E. Amato(®, L. Alcaro®, S. Carpentieric, S. Di Vito®, A. Vianello® and G.A. de Lucia®
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marco.matiddi@isprambiente.it

(ISPRA, Ttalian National Institute for Environmental Protection and Research, Roma
@Institute for Coastal Marine Environment, National Research Council (IAMC-CNR), Oristano
GLEGAMBIENTE Onlus, Roma

@Institute for the Dynamics of Environmental Processes, National Research Council (IDPA-CNR), Venezia

PREFACE
“Goletta verde” (Green schooner) is an environmental analysis and information campaign concerning ltalian seas' pollution, since 1986
promoted and conducted by the Legambiente Onlus every summer. The campaign take the name from the vessel used to collect the
samples and to disseminate the results
ISPRA, in 2015, stipulated an agreement with Legambiente and the talian National Research Council (CNR) i order to study micro
litter in six Italian “minor” islands representing marine areas where local sources of marine microplastics look negligible and in two
areas considered polluted, as the most relevant Italian river mouths.
It represent the widest study focused to estimate the ion of

around ltalian

STUDY AREA b il
The study was conducted during the summer edition of the nationwide campaign 2015 starting i
from the Po river mouth and visiting the Tremiti Archipelago in the southern Adriatic Sea, the
Aeolian Islands (North of Sicily), Ischia island (Gulf of Naples), Ventotene (Pontine Archipelago,
Central Tyrrhenian Sea), Tevere river mouth, near Roma, Asinara island (Sardinia North- e
Western) and Elba island, the largest island of the Tuscan Archipelago. /i g" =

SAMPLING MATERIALS AND METHODS .

MICROPLASTIC DETECTION
At laboratory plastic items were separated from plankion and other organic
matter, sorted and measured under a binocular stereoscope (7-120x), and Manta trawl WP2LFAD het
only. microplastics (less than 5 mm) were counted. To better distinguish
between plastic pieces and organic matter, items were inspected under an o s Gren Goriels

optical microscope. The found microplastics were sorted and counted
based upon their shape and colour. In order to identify chemical
composition 50% of the total microplastics were analyzed using ATR-FT-IR
micro-spectroscopy.

i N ] L
RESULTS

Microparticles were found in each sampling area and in all the samples. A total of 1578 items were collected in a total of 5639 m? of sea water, with an average value of
0.3:0.04 items/m?. Ichia resulted the most polluted island (0.49 items/m?), Asinara the less polluted (0.12 items/m?), using data of Manta plus WP2. Shape composition
analysis , showed a higher abundance of synthetic filaments (51%) followed by fragments (30%), films (17%) and spheres (2%). Compared with the total amount of
plankton caught in the samples, abundance of microplastics was low but higher, if they were considered as a single taxon, than many individual taxa.
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FT-IR spectra and images of
collected microplastics

Percentage of collected items subdiveded in categories of color (left) and polymer
‘composition (right)

‘Abundance of different polymeres in sea surface
‘samples (MA) and in water column (WP)

Microplastics and zooplankton

DISCUSSION
Plastic litter density correlates strongly with human population (Barnes et al., 2009) but even if the study areas were located far from the inland
input zones, with the lowest human density and the lack of industrial activities, our result do not support the hypothesis of low microplastics
abundance in the areas. The obtained results highlighted an high average abundance value, comparable with other Mediterranean areas
(deLucia et al., 2014; Collignon et al., 2012; Fossi et al., 2012 ). Data coming from the two rivers mouth, must be considered as “de minimis” due
to the dry condition of the rivers during the sampiing activities. Microplastics concentration is higher on the sea surface than on the water column.
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Conseguenze del marine litter sugli aspetti socio-economici

* rischio per la salute e sicurezza delle persone

* degrado della qualita estetica delle aree
costiere

* riduzione del turismo

perdita dell’attrezzatura da pesc



Principali effetti sugli organismi marini: Ingestione da parte
di uccelli, rettili, mammiferi marini e pesci

Plastic Ingestion
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Uccelli marini




Fulmar Litter EcoQO Monitoring
in the Netherlands 1979-2008
Official Journal of the European Union in relation to EU Directive 2000/59/EC
on Port Reception Facilities

DIRECTIVES

DIRECTIVE 2008/56/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL
of 17 June 2008

establishing a framework for community action in the field of marine environmental policy (M:
Strategy Framework Directive)

(Text with EEA relevance)

nctfutefor Marie Resources & Ecosystem Suges,

Winisy of Transport, Pubic Works and Water Management (Verid)
Directorate-General for Cil Aviation and Mariime Affairs (DGLM)
20904,

10 May 2010

k Gazzetta ufficiale dell'Unione europea 2.9.2010
[ ] <0 " European Commission
. Environment
European Commission r > Water > Marine
Homa | Who'a who | Poicies | Tntegration | Funding | Law | Resources | News & Developments | DECISIONE DELLA COMMISSIONE

T e e e ey e ]

del 1° settembre 2010

Home

Good Environmental Status (GES) of the Marine

River Basin Management Evitonnsant

sui criteri e gli standard metodologici relativi al buono stato ecologico delle acque marine
[notificata con il numero C(2010) 5956]
(Testo rilevante ai fini del SEE)
(2010/477/UE)

Marine Environment and Cossts

Flood Risk Management The Marine Strateqy Framework Directive (MSFD) adopted in July 2008 aims at act
‘Wator Scarclty and Droughts maintaining a good environmenta status by 2020 at the latest. It Is the first legis;
instrument in relation to the marine biodiversity polcy in the European Union, as i
jective that "biodiversity is maintained by 2020°, as the cf
Status. It enshrines i a legislative framework
‘the management of human activities having an impact on the marine|
environment, integrating the concepts of environmental protection and sustainabl
‘achieve the objective the Member States have to develop Marine Strateg)
Biusprint serve a5 Action Pians and which apply an ecosystem-based approach to the manag
‘Adastation to Global Chance human activties. An important point s the e




MONITORING LITTER BY SEA TURTLES
An EXperimEﬂ(al Prﬂtncﬂl in the Mediterranean
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PERSPECTIVES
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LOGGERHEAD SEA TURTLE (CARETTA CARETTA L., 1758) AS BIOLOGICAL INDICATOR
FOR IMPACT OF MARINE LITTER IN VIEDITERRANEAN SEA
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Interaction between loggerhead sea turtles (Caretta caretta) and
marine litter in Sardinia (Western Mediterranean Sea)

Andrea Camedda ™" 3 s rco Matiddi “, i aro ©,
Stefania Coppa*”, Angelo i , G. Andrea de Lucia“®
















PLASTICS (PLA)

poey, 2
s

AII items are %grted usmg the following categorization as in
Fulmar (Van Franekeretal. ,2011):

* Industrial plastic pellets (IND). Small-_shaped granules of + 4
mm diameter (considered as “raw” plastic);

* User plastics (USE) (all non-industrial remains of plastic
objects) differentiatedin the following subcategories:
— sheetlike user plastiéé ‘(s%e), as in plastic bags, foils etc., usually
broken-upinsmaller pieces;
i/ = threadlike user plastics (thr) as in (remains of) ropes, nets, nylon line,
packaging straps etc.
* Foamed user plastics (foa), as in foamed polystyrene cups or
packaging or foamed polyurethane in matrasses or
construction foams;

* Fragments (fra) of more or less hard plastic items as used in a
huge number of applications (bottles,boxes, toys, tools,
equipment housing, toothbrushes, lighters etc);

* other (oth), for example cigarette filters, rubber, elastics etc.,
so items that are ‘plastic-like’ or do not fit into a clear category.




+ NON PLASTIC RUBBISH (RUB)
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RUB paper (pap) ‘includes silver paper,
aluminum foil and various types of non
plastic packaging materlal

RUB kitchen f'oof’ (kit) different human
food waste

ﬁ‘;

RUB various rubbish (rva) as manufactured
wood, pieces of metal, paint chips etc.

RUB fish-hook (hoo) -—)
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United Nﬂtions . ; Marine Litter in European Seas
Environment
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MEDITERRANEAN ACTION PLAN

Comespondence Group on Monitoring, Pollution and Litter

Athens (Greece), 8-9 May, 2014
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Interaction between loggerhead sea turtles (Caretta caretta) and
marine litter in Sardinia (Western Mediterranean Sea)
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HONITORING LITTER BY SEATURTLES
An experimenta i Mediteranean

Environmental Pollution

Loggerhead sea turtles (Caretta caretta): A target species for
monitoring litter ingested by marine organisms in the Mediterranean
Sea*

Marco Matiddi ", Sandra Hochsheid °, Andrea Camedi

¢, Francesco Scholl,
fo Maffucci ", Maria Crstina Fossi
Suseppe Andrs de Lcis




Environmental Pollution 230 (2017) 199209
Contents lists available at ScienceDirect
Environmental Pollution

journal homepage: www.elsevier.com/locate/envpol
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Sea*™
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Environmental Pollution 230 (2017) 199—-209

Contents lists available at ScienceDirect
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Loggerhead sea turtles (Caretta caretta): A target species for @ T
monitoring litter ingested by marine organisms in the Mediterranean
Sea™

Scenario 1 “There should be less than 27% of loggerheads having 1.3 g or more plastic in the
stomach in samples of 110 stranded loggerheads from the Western Mediterranean sub-Region.”

Scenario 2 “There should be less than 64% of loggerheads having more plastic grams than Foo
in the stomach in samples of 110 stranded loggerheads from the Western Mediterranean sub-
Region.”



Implementation of the indicator “Impacts of marine litter on
sea turtles and biota” in RSC and MSFD areas
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Principali effetti sugli organismi marini: Impigliamento e
soffocamento

g ? ISPRA
Istituto Superiore per la Protezione.
< la Ricerca Ambientale



Principali effetti sugli organismi marini: Entanglement




Impigliamento (entanglement)

Spagna Italia




Principali effetti sugli organismi marini: Ghost Net
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Principali effetti sugli organismi marini: abrasione e rottura
degli organismi bentonici sessili a causa del trascinamento sui fondali
dei rifiuti da parte delle correnti




COME RISOLVERE IL PROBLEMA?
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