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MARINE LITTER:

any persistent, manufactured or processed solid
material discarded, disposed of or abandoned in
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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.
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COMMISSION DECISION
of 1 September 2010
on criteria and methodological standards on Good Environmental

Status of ;rline rs (2(_)i./477/EU)

Magine Strategy Framework Directive
* Descriptor 10 *

e 10.1. Characteristics of litter in the marine and coastal environment

— — Trends in the amount of litter washed ashore and/or deposited on
coastlines;s ding analysis of its composition, spdtial distribution

and, where sible, 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.c@mposition, spatial distribution afid, where possible,
source (10.1.

— Trends in the amount, distribution and, where possible,
composition of micro4particles (in parti_c*\_r micro- plastics) (10.1.3)

 10.2. Impacts of litter @ marinellife
— Trends in the amount and cogosition of litter ingested by

marine animals (e.g. stomach analysis) (10.2.1).




COMMI \ DE&N (E 17/848
of 17 May 2017
laying down criteria and methodological standards on good environmental

status of marine ers and specifications and stan ised methods for
monitoring andM@ssessment, and repealing Decisi@@ 2010/477/EU

The amou]t o:f litter and micro-litter ingested by marine animals is at
a level that does not adversely affect the health of the species
concerned.
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Interaction between loggerhead sea turtles (Caretta caretta) and
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Microplastics are different

Thomson et al., 2004: Fragments of plastic around
20 um 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)
R e e 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

Figure 4: Common shapes of microplastics. (
14: foams, 15:
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Determining suitable fish to monitor plastic
ingestion trends in the Mediterranean Sea %
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Food preference determines the best suitable digestion protocol for )

Cnock

analysing microplastic ingestion by fish Rl

Jessica Bianchi®”*, Tommaso Valente”, Umberto Scacco”, Roberta Cimmaruta®, Alice Sbrana®,
Cecilia Silvestri®, Marco Matiddi”

“ Department of Ecology and Biology, University of Tuscia, Via S. Camillo de Lellis 44, 01100 Viterbo, VT, ltaly
" ISPRA, Italian National itute for I Protection and Research, Via di Castel Romano 100, 00144 Roma, RM, Italy

ARTICLE INFO ABSTRACT

Keywords: Microplastic presence in the marine environment has generated considerable concern. Many procedures for

Marine litter microplastics detection in fish gastrointestinal tract have been recently developed. In this study, we compared

Fifh ) ) efficiencies of two common procedures applied for the digestion of organic matter (10% KOH; 15% H»0,) with a

Microplastic extraction new proposal (mixture of 5% HNOjz; and 15% H»0,). We considered ecological diversity among species and

::;L:ic evel differences in their diet compositions as factors that could affect the efficiency and feasibility of analytical

Secies spesific proticol approaches. Our aim was to understand whether either one of the three protocols might be suitable for all species
or it might be more advisable to select a method according to the gut content determined by different food
preferences. The results showed that the trophic level and feeding habits should be considered for protocol
selection. Finally, we applied the best protocols on samples from the Tyrrhenian sea.
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Table 1 Optimised protocols for digesting biota or biogenic material to isolate microplastics. Assumptions: ‘overnight’ given as 12 h; ‘room
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Thisarticle is licensed under a Creative Commons Attribution 3.0 Unported Licence.

) R

temperature’ given as 20 °C

Treatment

Exposure

Organism

Author

HNO; (22.5 M)
HNO; (22.5 M)
HNO; (22.5 M)
HNO; (100%)
HNO; (69-71%)
HNO; (70%)
HNO; (22.5 M)

HNO; (65%)
HCIO, (68%) (4 : 1)

HNO; (65%)
HCILO, {68%) (4 : 1)

CH,0, (3%)
KOH (10%)
KOH (10%)
KOH (10%)
H,0, (30%)
H,0, (30%)
H,0; (15%)
H,0, (30%)

NaClO (3%)
NaClO; (10 : 1)

20 °C (12 h) + 100 °C (2 h)
20°C (12 h) + 100 °C (2 h)
20°C (12 h) + 100 °C (2 h)

20 °C (30 min)

90 °C (4 h)

2h

20 °C (12 h) + 100 °C (15 min)

20 °C (12 h) + 100 °C (10 min)

20 °C {12 h) + 100 °C (10 min)

72h

2-3 weeks

60 °C (12 h)

2-3 weeks

60 °C

20°C (7d)

55°C (3d)

65 °C (24 h) + 20 °C (<48 h)

20°C (12 h)
20 °C (5 min)

Blue mussels

Blue mussels oysters
Blue mussels lugworms
Euphausids copepods
Manilia clams
Zebrafish

Brown mussels

Blue mussels

Brown shrimp

Corals

Fish

Fish

Fish

Blue mussels
Biogenic matter
Fish

Bivalves

Fish

Claessens et al. (2013

Van Cauwenberghe & Jansen (2014)*

Van Cauwenberghe et al. (2013)™

Desforges et al. (2015)'°
Davidson & Dudas (2016)"
Lu et al. (2016)'®

Santana et al (2016)%

De Witte et al (2014)7

Devriese et al (2015)%%

Hall et al. (2015)%
Foekema et al (20137
Rochman et al. (2015)%
Lusher et al (2016)*
Mathalon & Hill (2014)%
Nuelle et al. (2015)'%
Avio et al. (2015)""

U et al (2015)7

Collard et al (2015

Lusher et al., 2017
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Food preference determines the best suitable digestion protocol for

analysing microj

lastic ingestion by fish

‘? Different chemicals should be more or less incisive
H 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

~ Merluccius merluccius,
Linhaeus, 1758

Demersal species of high
commercial importance
worldwide

feeding habits

Scomber colias
Gmelin, 1789

Pelagic species ( Eastern
Atlantic Ocean and
Mediterranean Sea)

Trigla lyra
Linnaeus, 1758

s

Benthic species that lives
on the continental shelf.
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Food preference determines the best suitable digestion protocol for
analysing microplastic ingestion by fish

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 ysolutions. Trophic levels and food preferences should be
considered intoprotocol selection

Scomber Meriuccius
colias meriuccius lyra

New protocol development ison (h Protocols application
(real samples)
1. Corrosiveness test 4 € 4 S. colias and 7. lyra
2. Spiking test
5% MNo, +15% H,0,

—’ M. merluccius

10% KOH

i
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Spatial variability and influence of biological parameters on
microplastic ingestion by Boops boops (L.) along the Italian coasts
(Western Mediterranean Sea)*

Alice Sbrana ?, Tommaso Valente ?, Umberto Scacco ?, Jessica Bianchi *°, Cecilia Silvestri ?,
Luca Palazzo ®, Giuseppe Andrea de Lucia ¢, Claudio Valerani “, Giandomenico Ardizzone €,
Marco Matiddi **

7 ISPRA, ltalian National Institute for Environmental Protection and Research, Via di Castel Romano 100, 00144, Rome, RM, Italy

Y Department of Ecology and Biology, University of Tuscia, Via S. Camillo de Lellis 44, 01100, Viterbo, V1, ltaly

“ IAS-CNR, Institute of Anthropic Impacts and Sustainability in Marine Environment— National Research Council Loc. Sa Mardini, 09170, Torregrande, OR,
ltaly

¢ Parco Nazionale delie "Cinque Terre", Via Discovolo snc - c/o Stazione Manarola, 19017 Riomaggiore, SP, Italy

© Department of Environmental Biology, University of Rome “La Sapienza”, Viale dell'Universita 32, 00185, Rome, RM, Italy

ABSTRACT

Recently, many studies focus on the ingestion of microplastics by marine biota. Fish exploit almost every
kind of marine environment, occupy many ecological niches and are an important food source for human
populations worldwide. For these reasons, they seem to represent very appropriate biological indicators
of microplastic ingestion. UNEP/MAP SPA/RAC (2018) identified the bogue, Boops boops (Linnaeus, 1758),
as a possible target species for monitoring microplastic ingestion in fish populations. This study provides
the first report of microplastic ingestion by B, boops from the Tyrrhenian and the Ligurian Seas (Western
Mediterranean Sea). Generalized Linear Mixed Models were used to analyse the relationship among
biological parameters and environmental factors. A total of 379 bogues were collected in three Italian
regions, subject to different anthropogenic pressures (river input, human population, shipping lanes and
distance from the coast). Microplastics were detected in the gastrointestinal tract of most individuals
(56%) with a mean of 1.8 (+0.2) microplastics per individual. Our study further confirms that this species
is able to highlight differences in the ingestion of microplastics according to local anthropization,
resulting Latium region to be the most polluted. Fish with lower physical condition are more likely to
ingest microplastics, suggesting a relationship with the level of local environmental contamination.
Finally, the ingestion of microplastics might be influenced by behavioural differences between sexes.
According to our results, males ingest significantly more microplastics than females (p < 0.05). Our
research confirms that an extensive knowledge on the biolegy of a bioindicator species is a priority for
developing a valid monitoring strategy, such as the Marine Strategy Framework Directive for European
waters,

@ 2020 Elsevier Ltd. All rights reserved.
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Spatial variability and influence of biological parameters on L))
microplastic ingestion by Boops boops (L.) along the Italian coasts =
(Western Mediterranean Sea)™

A. Sbrana et al / Environmental Pollution 263 (2020) 114429

O Sampling site
Anthropization class
@ High

@ Medium

® Low

Latium

0 100 200 300 400 km
)

Fig. 1. Sampling sites of B. boops in three Italian regions (Liguria, Latium, and Sardiniz ) with relative anthropization class (High, Medium, Low), ranked according to different coastal
prassures.
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Spatial variability and influence of biological parameters on
microplastic ingestion by Boops boops (L.) along the Italian coasts
(Western Mediterranean Sea)™
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

Anthropogenic pressures f Fish condition ’ Sexual differences
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Using Boops boops (osteichthyes) to assess microplastic ingestion in the
Mediterranean Sea e

Catherine Tsangaris™’, Nikoletta Digka®, Tommaso Valente”, Alex Aguilar®, Asuncién Borrell®,
Giuseppe Andrea de Lucia®, Delphine Gambaiani®, Odei Garcia-Garin®, Helen Kaberi”,
Jessica Martin®, Elena Maurifio’, Claude Miaud®, Luca Palazzo™, Ana Pérez del Olmo',

Juan Antonio Raga’, Alice Sbrana”, Cecilia Silvestri”, Ester Skylaki®, Morgana Vighi®,
Paprapach Wongdontree®, Marco Matiddi”

* Istimte of Oceansgraphy, Hellemic Centre for Marine Research (HCMR). 46,7 km. Athino-Souniou Ave., P.0. Box 712, 19013 Anavyssos, Greece.

* lnallan Narianal Inseiee for Emvronmental Prececion and Research (ISPRA), Vie Vitalians Brancart 48, 00144 Rama, dtaly.

© Department of Evolutianary Biology, Ecelogy and Environmental Sciences, and Institute of Blodversity Ressarch (iR#¥0), Foculty ef Blolegy, Untversity of Barcelona,
Barceiona. Spain.

“INS-CNR, Notansd Research Councll, 69170 Oristana, Maly

“PSL, UMR 5175 CEFE, EPHE, Bogeography and Vertebrute Bcology, 1919 route de Mende, 34000 Manspelier, France.

"Science Park, Marine Zeolagy Unit, Cavanilies bustitute of Fiodiversity and Frokstionary Biology, University of Valmcia, C/Catednitico José Belinin 2, 46980 Pasterna,
Vialencla, Spain.

* Department of Bcology and Binkogy, University of Tuscia, 01100 Viterbo, baly.
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Exploring microplastic ingestion by three deep-water elasmobranch
species: A case study from the Tyrrhenian Sea™

Tommaso Valente ™, Alice Sbrana *, Umberto Scacco *, Carlo Jacomini °,

Jessica Bianchi * ”, Luca Palazzo ", Giuseppe Andrea de Lucia ¢, Cecilia Silvestri *,
Marco Matiddi *

* ISPRA. Ialian National Institute or Envirorumenual Prowecion und Research, Via di Castel Romano 100, 00128, Roma. RM. kaly
b Deparmment of Ecology and Biology. Untversity of Tuscia, Via S. Camillo de Lellis 44, 01100, Viterbo, V1, haly
“IAMC-CNR. Institutz for Coastal Marine Environment - Nationa! Research Council Loc. S Mardini 09170. Torregrande. OR. laly

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

Few studies have investigated their interactions with
marine litter




Etmopterus spinax;
(Linnaeus,1758)

Galeus melastomus
(Rafinesque, 1810)

Contents lists available at Direct
Environmental Pollution

Journal homepage: www, elseviar.com/locate/envpal

Exploring microplastic ingestion by three deep-water elasmobranch
species: A case study from the Tyrrhenian Sea™

Mostly pelagic and feed on cephalopods and pelagic fish

Benthopelagic and feed on benthic
crustaceans and small pelagic fish

Scyliorhinus canicula
(Linnaeus, 1758)

Mainly benthic feeders and feed on crusteans and
epibenthic fish
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Exploring microplastic ingestion by three deep-water elasmobranch
species: A case study from the Tyrrhenian Sea™

\
Pelagic fish
A

Epbenthic fish

T R e )
= ==

Etmopterus spinax Galeus melastomus Scyhortiinus canicula

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 Gl
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One is not enough: Monitoring
microplastic ingestion by fish needs a
multispecies approach
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One is not enough: Monitoring
microplastic ingestion by fish needs a
multispecies approach
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Short Communication

Tracing the route: Using stable isotope analysis
to understand microplastic pathways through
the pelagic-neritic food web of the Tyrrhenian
Sea (Western Mediterranean)
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