onitoring and-assess
in Med MPASs

17 June, 2021 - PLASTIC BUSTERS MPAs CAPITALIZATION EVENT

Nf‘*ferrég ﬂ
Presented by M. Cristina Fossi, University of Siena, Italy
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Why Plastic Busters initiative?

Plastic Busters on basin scale

G\TATIg
. . £ a %
Project coordinator £ vgEes s TR
A crucial aspect of the marine litter issue, ERLP & prirdbas i -
“ecynrt =

underlined by the Barcelona Convention
within the Regional Plan for Marine
Litter (Istanbul 2013) is that: "Marine

Maria Cristina Fossi UNIVERSITA Mediterranean
Biomarker Laboratory, University of Siena, Italy |, SIENA
1240

Diagnosis of the problem to
identified specific solutions

pollution knows no border, pollution in one
country affects all other 21 countries, hence
there is a need for a regional approach”. . i X
»Impact on Biodiversity?

»Impact on Fisheries?
»ldentification of Hot spot areas?
»Impact on Human?

Plastic Busters is the first project at
basin scale that binds the Southern and
Northern Mediterranean countries on the
issue of Marine Litter under the umbrella of
UNEP/MAP and UfM, with 10 countries
already involved in the project and 12
countries endorsing the project.

PN bluervied

Ve il A Plastic-free healthy Mediterranean Sea:
° ° the BLUEMED R&I Pilot

SDSN-MED @&  UfM Labelling MED-Interreg  ENI-CBC
Flagship project 4Q= Co H @
i Union for the Mediterranean @ COMMON

. Union pour la Méditerranée

§ da giadl Jal e slasy)

._-..;,-_,AdriCleanFish'

2016 2019 - 20




The Impact of Marine Litter in Marine Protected Areas
(MPAS) in the Mediterranean Sea

Mo b e Bpeen
| ey Tl

W \carg ek .
Wkerreg - Q
Atecnararer PANACeA . - Cr N AT T— l | R :
. il . | Mare Plasticum -

- ° 25
B g v — § m— -
o o~ T Partners:

.

The Impact of Marine Litter in Marine
Protected Areas (MPAs)

in the Mediterranean Sea: How Can We
Protect MPAs?

Marine litter and biodiversity interactions

1 The PlasticSea

in the Mediterranean Sea (Sep 2019)

Maria Cristina Fossi and Cristina Panti

In the whole Mediterranean basis 1231
MPAs and OECMs (Other Effective
area- based Conservation Measures)
cover 179,798 km for a total surface of
7.14% under a legal designation. Many

s sl e T of these areas are heavily subjected to
:;;"’..:‘.‘."‘..,. s R T marine litter pressure.

oo and metn-analyny undeishen by ETC-UMA (September 20T9)
U —— - Marwn ooy (Rowtdey of o 007, | Ty g — Sources: AWI-LITTERBASE detesst (Avgust 2019;. AW Gevenery. MAPAMED . detabuse on
Metorranean Maine Profecied Arsas MoV RN RACSSAOA, 2017, Marne Ecorogons of e
T earveg w60 Cacrmin § scnmm Tume K52
- e . World (Spaiding ef of . 2007), Natura 2000 and CODA. EEA, 2018 PANACeA's Pict stes
o~ o o - S00 = lmxm Inderrog MED. PANACeA ETC-UMA, 2018
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MINISTERO DELL'AMBIENTE
E DELLA TUTELA DEL TERRITORIO E DEL MARE
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PLASTIC BUSTERS MPAS ADDRESSES THE ENTIRE MANAGEMENT CYCLE OF MARINE LTTER

MITIGATION AND PREVENTION
Regional guidelines to suppart replication actions throughout the Mediterranean
buit on 10 mading liter demanstration projects in pdot MPAS

@

CAPACITY BUILDING
AND KNOWLEDGE TRANSFER
MONITORING
Defining and testirg
harmonized mnodolkm
In pelagic and coastal

Mediterranean MPAs

MEASURES AGAINST
MARINE LITTER

In coastal and pelagic

Maditerranea MPAS

JOINT COVERNANCE
A jaint governance alan will
empower MPAS managers,
decision makers and other stakehokders
to undertake coordinated and targeted

IMBACTS
ON BIODIVERSITY
Harmanized methodalagies
and assessment of marine
ther imgacts on biodhversity
actions against marine litter

MARIME LITTER HOTSPOTS
Forecasting model to identify hMarine Litter
cumulation zones within Mediterranean MPAs

Wwhnoile Management Cycie Or Marine Litter

PlasticBusters MPAs, is a 4-year-long project Interreg Mediterranean
funded project aiming to contribute to maintaining biodiversity and
preserving natural ecosystems in pelagic and coastal marine protected
areas (MPAs), by defining and implementing a harmonized approach
against marine litter.

The project entails actions that address the WHOLE MANAGEMENT
CYCLE OF MARINE LITTER, from monitoring and assessment to
prevention and mitigation, as well as actions to strengthen networking
between and among pelagic and coastal MPAs located in Italy, France,
Spain, Croatia, Albania and Greece.

The project will support the implementation of the MSFD and the
Barcelona Convention Regional Plan on Marine Litter Management in the

Med.
\\
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Plastic Busters MPAs WPA4:

Novelty - Harmonized Diagnosis in the Environment

4.1 - Coordinating WP 4

4.2

Piloting harmonized ML monitoring in Med MPAs to assess ML
(macro- and micro-plastics) in the coastal and pelagic
environment

4.3

Piloting harmonized ML monitoring approaches in Med MPAs
and hotspots to establish the impacts on biota, including
endangered species and fishery resources

4.4
Preparation of the demo projects
Piloting ML prevention and mitigation measures

MARINE MONITORING
N interreg E
MediterraneM

(D PLASTIC BUSTERS
MPAs

Project co-financed by the European
Regional Development Fund
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Plastic Busters MPAs WPA4:
Novelty - Harmonized Diagnosis in Biota

4.1 — Coordinating WP 4

4.2

Piloting harmonized ML monitoring in Med MPAs to assess ML
(macro- and micro-plastics) in the coastal and pelagic
environment

4.3

Piloting harmonized ML monitoring approaches in Med MPAs

: : : : : i) Plastic % i} Plastic tracers ‘ iii) Biomarkers g
and hotspots to establish the impacts on biota, including detection detection ' detection i) Marine litter Zovertrrn.
: . - : . . . detection &
endangered species and fishery resources pores o the MBSStet | | o Pt Effects &t molecar el :

! ii) Plastic tracers

iii) Biomarkers'_-". 1
B “detection

detection

4- 4 litter/microplastics: «Phthalates e o~
*Occurrence (%) 'EPDES " e!ltpression .
. . *Bisphenol *+Alteration of proteins
Testing the ML forecasting model el :
- Analysis of PBT - Effects at cellular level:

4- 5 * Weight (g) . compounds: *Alteration of cell functions
. . el enel e *PCBs - Effects at tissue level:
Preparation of the demo projects — il
4 6 -::HS y histopathological &
. *Mercur alterations | W e e
Piloting ML prevention and mitigation measures

IMPACTS ON BIOTA

interreg &
/Mediterranean _ ==
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1) Identification of marine litter bioindicators -

BIBLIOGRAPHIC RESEARCH :> BIOINDICATOR SELECTION STRATEGY

1 gt

STATISTICAL ANALYSIS Ha"bitat and
home range

e H selection

< L _L[zl_; criteria

2 L

THE THREEFOLD MONITORING APPROACH

i) Marine litter _...-==="""eeee, 5
detection -~

iii) Blomarkers_.-"" I b2 ™. i) Plastic tracers
detection Y a8 “ *, detection

State the of art of marine litter | B
ingestion in Mediterranean Sea




2) Percentage and ranking of marine litter ingestion in
Med species calculated on the field data

354 specimens were analyzed with the same
standardized protocol

Marine debris were found in all the five
species with a percentage of occurrence
ranging from 10.7% in swordfish to
76.9% in sperm whale.

6 h
- iy
AV INTERNATIONAL E'.
|

Baini et al. (2018) ¢

4
(4
A C
%

DNF&RLNLL.‘B
9

Swordfish (SWF) = 10.71% (9/84)



3) Bioindicator selection in relation to habitat and home range

Basin Scale

Toolkit-fer monitori

impacts on bip‘dive
" MPAs

PREPARED BY

THE INTERREG MED
PLASTIC BUSTERS MPAs PROJECT

[ERER———

—
COAST LINE AND
SEASURFACE  COASTAL WATERS  OPEN WATERS SEAFLOOR
BEACH SEDIMENT
Balaenoptera
physalus;
Cetorhinus maximus
- ) Xiphias gladius; ° .
BASIN SCALE diom:Ion'ec::};inus Calonectris diomedea, Thunnus thynnus B LU E : b' on d’ cator ,f or
. - Puffinus yelkouan Xiphias gladius; o
(Mediterranean Sea) yelkoue. Thunnus thynnus macrohtter
Caretta caretta
Physeter
macrocephalus RED: bioindicator for
MEDIUM-SCALE H H
Thunnus alalunga micr opl GSt' cs
(Mediterranean UN ~vphaena hippurus
Environment/MAP R coretta
Thunnus . “'unga
sub-regions )
“Muyllus barbatus
~hrops
norvey. <.
Galeus
Maurolicus muelleri melastomus,
SMALL-SCALE Boops boops Engraulis encrasicolus Merluccius
(F A0 GSA ) Trachinotus ovatus Sardina pllcifardus merluccius,
Myctophids Solea spp.
Galeus
melastomus,
Scyliorhinus
canicula
Mytilus galloprovincialis
LOCAL SCALE Holoturians Arenicola marina
Decapods (e.g. Carcinus sp.)

* BIOINDICATOR SELECTION STRATEGY

L

Ecological and
biological selection
criteria

Habitat and
home range
selection
criteria

Local Scale




Offcal Journal o the Earopesn Ui, D10C3 -The amount of litter and micro-litter ingested

COMMISSIONFDECIS]ON(EUr 2017848 by marlne anlmals |S at a Ievel
e A e B A T that does not adversely affect the health of the

species concerned

Descriptor 10

Properties and quantities of marine litter do not cause harm to the coastal and marine
environment

DOES ML ADVERSELY
AFFECT THE HEALTH OF
THE SPECIES ?

= J s @ 2 ) @ 5 o )
Ine quantification oy marine litter ingestion
S |
IS not enougn...

we need to investigate toxicological ejject




THE THREEFOLD MONITORING APPROACF

Environmentally relevant species

The simultaneous investigation in bioindicator species of:

R A) the analysis of gastro-intestinal content to evaluate the
\iEbAatEs b, A marine litter ingested by the organisms;

et B) the analysis of plastic additives and PBT compounds
used as plastic tracers;

g
’ | C) the analysis of the effects by biomarkers responses at

. - different level of biological organization

Stranded organisms Free-ranging animals

Plasti Plastict Bi k M I f th I
e e ) e | fomles § ... will allow a more complete assessment of the rea
[ vy of e gatro. | |- Avaysls ofpasi aditves: | |- Eets a moleculr el | . _ o _ _
Ao U By | i impact related to plastic debris ingestion by marine
: *Abundance (n°) E : *Bisphenol A E : +Alteration of proteins i
*Weij 5 . 1 - .
| s | el ofPoTcompouns: |- gfets tcely o | organisms.
h E H :EE'E E 1 - Effects at tissue level: i
] E «Mercury ! «Hystological and

1 1 1
. hystopathological alterations |

____________________________________________________________

_Oastal Management

and MOnitoring Network ®
for tackling N Medite® ea l'.o@‘
L
/\\\e,/"/\\:’//—\\ vie L
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Plastic Busters MPAS:
Main fmdmg) expected by the application of the PBMPAS

apPpProa ch are...

v DIAGNOSTIC PHASE: development of effective methodologies to diagnose the marine

litter (including microplastics) presence and impacts on biodiversity inhabiting Mediterranean
MPAs (Deliv. 3.3.1), including the identification of Marine Litter hotspots (Deliv. 3.5.1).

FAIVITTTGATTON PHASE: development of efficient tailor-made surveillance, prevention and

mitigation measures in Med MPAs (Deliv.3.6.1) designed according to the diagnostic actions
carried out during the monitoring phase. Identification of a series of measures to prevent and
mitigate the impacts of marine litter in the hotspot areas, while capitalizing on previous projects
results (e.g. Interreg MED ACTALITTER, MEDSEALITTER, DG-ENV INDICIT, IPA-Adriatic DeFishGear,

etc.). _
\ HiLteIrrey “
/Wediterranean _ o=
Q‘:@ PLASTIC BUSTERS
MPAs
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Plastic Busters MPAs activities in MPAs
Novel Ly - Risk Assessment - From Diagnosis to Mitigations

li

b ——— e

HHEH M

I

WP4 -Testing

*Pelagos Sanctuary (IT,FR,MC)
*Tuscan Archipelago (IT)
«Zakynthos National Marine Park (GR)
*Parque Nacional Del Archipiélago
De Cabrera (SP)

WP5-Transferring

*Reserve Naturelle des Bouches de
*Bonifacio (FR)

i Diagnosis ) Mitigations

*Sazan-Karaburun (AL)
\\ interreg &
Mediterraneaw
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where we are
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iy Monitoring activities in small scale MPASs:
hcmr Zakynthos National Marine Park
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“Monitoring activities in small scale MPASs:
Cabrera National Park :

GOVERN
TLLES
BALEARS\

) Interreg H
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Monitoring activities in
Tuscan Archipelago National Park
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Medium scale MPAs:
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PLASTIC BUSTERS MPAS
Marive litter rejearch
expdifion
TUSCAN ARCHIPELAGO NATIONAL PARK

 8July - 23 July

7 ISLANDS MONITORED
IN 15 DAYS
19 RESEARCHERS
FROM 7 MED INSTITUTIONS
Summary of the activities:
* 71 manta-trawls
131 floating marine litter surveys
11 cetacean skin biopsies
120 mussel samples
20 pools of neustonic indicators

* 100 fish I
Interreg - ish samples

/Wediterranean _

@ PLASTIC BUSTERS With the collaboration of UNISI, ISPRA,

MPAs Ifremer, OEC, PNAT, Pelagos Secretariat
and LaMMA

Project co-financed by the European
Regional Development Fund
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+: Monitoring activities in Large pelagic ant
unvers™s coastal areas: SPAMI - Pelagos Sanc

1240

Ifremer BERTE

MONACO

Pelagos
Sanctuary

LSG’ CORSE

Office de I'Environnement
de la Corse

Uffiziu di 'Ambiente di a Corsica

Fosso
Chiarone

Pelagos

protecting marine mammals in the Mediterranean Sea

Capo Ferro
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Plastic Busters MPAS:

Joint strate

AT
PP,

-

y Tor monitoring marine litter and its impact on biodiversity

FESATE

, ’ SYNERGY BETWEEN MPAS MANAGER AND RESEARCHERS

LS

/e anearn

. ) PLASTIC BUST
MPAS y
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» \ —
4 MPAS:

sampling and Laboratory £

\nalysis

O

TYPE N° CHARACTERIZATION POLYMER ANALYSIS DATA ANALYSIS
Floating x —
LAY macrolitter 323 x
2019-2020 Floating 191 x x x
microlitter
Beach
AUESCAPAY macrolitter 102 x _ x
2019-2020 Beach 813 x x x
microlitter
Seafloor
ABEERAVAD sediment 51 x x
2019-2020 Seafloor 51 x x
macrolitter
2020 ROV 7 x x
A \

1EQ, PNAT,

/Vlediterranean _ =
(D PLASTIC BUSTERS
MPAs

Project co-financed by the European
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TYPE N° INGESTION BIOMARKERS OoMICS PLASTIC TRACERS DATA ANALYSIS

2019 Plankton 19 * - - ongoing ongoing
2019 Invertebrates 454 ongoing - ongoing ongoing
2019-2020 Fishes 1456 ongoing ’ ongoing ongoing
\
2019-2020 Alive sea turtles 44 x ongoing \)Jq(\L ongoing ongoing
W
. cesS
2019-2020 Stranded specimens 32 x ongoing proa ongoing ongoing
Sample sharing fish . ) .
2020 between lab 60 x ongoing ongoing ongoing
2020 Sea Birds 82 x ongoing ) ongoing ongoing
5019 Monk seals 12 x ongoing ] ongoing ongoing
2018-2019 Cetaceans Skin Biopsy 47 x ongoing ongoing ongoing ongoing
N wniterreg &
Mediterraneaw
€ PLASTIC BUSTERS
MPAs

Project co-financed by the European
Regional Development Fund
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sm / el T~ T v, May —June —July -
‘ = | September 2019
v’ 34 days of
activity
v 2226 NM
v’ 34 Researchers
v’ 8 Institutions

(UNISI, ISPRA, IFREMER, EQOC,
PNAT,LAMMA, CIMA, Pelagos Secr.)

Superficial Microplastics sambling (N= 141)

HiLterrey H
/Wediterranean _ o=
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Project co-financed by the European
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Simultaneous monitoring of FMML- MPs - Biota

STEP 1 STEP 2 STEP3 STEP4 STEPS STEP 6 STEP 7 STEP 8
30" (1.5 NM) 30’ (2.5 NM) Shipping (3.5 NM) 30" (2.5 NM) 30" (1.5 NM) (6 NM) Shipping 30 (2.5 NM) 30" (1.5 NM)
}\ 15’ (1.7 NM) )\ 15’ (1.7 NM) J\ 15’ (1.7 NM) /l\15' (1.7 NM) )\ J 15" (1.7 NM) )\ 15’ (1.7 NM) )\

e

T
Macroplastic
sighting

1 Nautical miles

Manta trawl

———— —

11 Nautical miles 21 Nautical miles

1 Microplastics and macroplastics simultaneous sampling/survey.
" Transect of 30 minutes, starting 1 NM far away from the coast.

2 Macroplastics (ML) survey. Transect of 30 minutes (record the
GPS coordinates every 15 minutes).

3. Sailing up to 7.5 nautical miles far away from the coast.

Macroplastics (ML) survey. Transect of 30 minutes (record the
GPS coordinates every 15 minutes).

5 Microplastics and macroplastics simultaneous
" survey/sampling. Transect of 30 minutes, starting 1 NM far away
from the coast.

Sampling activities described in sections 3 — 4 — 5 repeated, until
reaching the daily total amount of nautical miles.

» During the whole sampling campaign megafauna
observations will be carried out.
\\ interreg &
/Vl.editerranea‘r}__,,,---—--L
@ PLASTIC BUSTERS
MPAs
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Experimental design: Multiple sampling

Superficial Microplastics sampling (N=141)

Ng
i

Floating Macro Litter sighting (N=273)

Cetaceans Skin Biopsy
sampling (N=47)

Biota sighting
Cetaceans, Turtles, Birds
and other species
(N=300)

Commercial Fish Species
(N=717)

7

) » ;‘«" e

Myctophidae Bioindicators Costal Bioindicators
sampling (night time) Mediterranean Mussel
(N=120)

Neustonic Bioindicator species
sampling (day time) (N= 167 P.)

\ interreg &
/l/l.editerraneardi__,,,---v--L

(D PLASTIC BUSTERS
MPAs
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44°0'0.000”

43°00.000”

Pelagos and PNAT: Macro-Litter vs Micro-Litter

8°0'0.000” 10°0'0.000"

Legend

Items/m2

Items/m2

e 0.00-
-0.53

-'1.49
-3.62

0.18

-4.94

e 0.0000
O 0.0000 - 0.0033
O 0.0033 - 0.0054

| O 0.0054 - 0.0086
O 0.0086 - 0.0151

O 0.0151 - 0.0238

Pelagos Sanctuary and
Tuscan Archipelago Campaigns

5- R=0.63 p<2.2e-16

0.0e+00 50603 1.0e-02 156-02 20e-02 256
ssfl (items/m?)
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Validating Forcasting ML concentration Model

, 3.55km res - h - nested BLUE and PURPLE Models, 1.3km and 450m res

e e I T2

= ~

Correlation between Model data
2600 and in Situ MPs monitoring data

3000
Q
5 l : AGGREGATED scatter plot (ALL, no july) ‘
25(- %
‘( oA 20190530 - 20190918 (Run: CMEMS lowres [5 km] - aggr.) _ o4 _20190530 - 20190918 (Run: WMed lowres [5 km] - aggr.) \ CONSORZIO
40N P : s E CMEMS low res. . E WMED low res. |
\ 20¢ E 035 Zo3s a
X g R =0.57234 H R =0.51623 ‘\
03 = 03
) - A 0 2 2
\ 2 @
oL, - 150§ 0.25 <025
BN Y 4 2 5 £
A £ o E 0.2 g 02
: z E Legend
3 . 10¢ E 0.15 § 0.15 Ttems/km2
8
. - g 3 0-199
36°N g ] E 01 199 - 482
‘ 500 2
g 0.05 E 0.05
» H 0 E
o 1 o 5 10 15 20 25 30 35 0
° u m i 3 Micro Plastic concentration model (normalized) o 5 10 15 20 25 b
2' °ﬂ7 '\,c “? Micro Plastic concentration model (normalized)
m 0.4 20190530 - 20190918 (Run: Blue hires (1300 m] - agar.) g 20190530 20190918 (Rum: Purple hires (500 m] - aggr.)
E BLUE medium res. E
2 R =0.60663 £ .83567
S 03 I
. - . %’ 025 i 025 /
3 nested models (telescopic configuration : H
g o2 § oz -
. N . o £
£
with increasing resolution) fos
s g
i; 01 ‘,; 01 ) -
S 00s 05k :
§ [ PURPLE high res.
z
0 5 10 20 25 30 35 40 00 10 20 30 40 50 60 70
Micro Plastic concentration model {normalized) Micro Plastic concentration model (normalized)
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Monitoring Endangered Species



Monitoring marine litter impacts in Cetaceans

i) Plastic ®
detection

ii) Plastic tracers
detection

iii) Biomarkers g

detection

Analysis of the ingested
marine
litter/microplastics:

«Occurrence (%)
*Abundance (n°)
*Weight (g)

*Polymer analysis

Analysis of plastic
additives:
*Phthalates
*PBDEs
*Bisphenol A
- Analysis of PBT
compounds:
*PCBs
*DDTs
*PAHs
*Mercury

Effects at molecular level:
=Measure of DNA damage

= Alterations of gene
expression
* Alteration of proteins

| - Effects at cellular level:
* Alteration of cell functions

- Effects at tissue level:

= Histological and
histopathological
alterations

§

e

Stranded organisms

\

g \

Free-ranging animals

FIGURE 6.3 The threefold monitoring approach to detect marine litter presence and impact in
cetacean species (stranded and free-ranging organisms).

Contents lists available st Scienceirect

Environmental Pollution

Journal homepage: www.elsevier.com/iocate/envpol

Bioindicators for monitoring marine litter ingestion and its impacts on
Mediterranean biodiversity™

Maria Cristina Fossi “*, Cristina Peda ‘, Montserrat Compa *, Catherine Tsangaris *,
Carme Alomar °, Francoise Claro ', Christos loakeimidis *, Francois Galgani ",

Tatjana Hema *, Salud Deudero “, Teresa Romeo °, Pietro Battaglia , Franco Andaloro °,
Nlaria Caliani *", Silvia Casini *", Cristina Panti ", Matteo Baini *"
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Impact on Cetacens

? Plastic Tracers and Biomarkers
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Legend
Skin biopsies
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in Endangered Species

DIAGNOSTIC MARKERS FOR CONTAMINANTS
*  Markers of exposure
(CYP1A, CYP2b, AhR)
Markers of general stress
(HSPs, Cortisol and other stress hormones)
Markers of reproductive alterations
(Ers, ARs, steroid sex hormones)
Markers of genotoxicity
(Lipid peroxidation, DNA Adducts, DNA strand
break, Micronucleuous, apoptosis)
Markers of susceptibility
(AhR)

ANALYSIS OF ANTHROPOGENIC CONTAMINANTS
0Cs
PAHs
PBDEs and other HAHs
Plastic additives

Skin biopsy

Epidermis-Dermis-Blubber

Y=

DIAGNOSTIC MARKERS FOR FOOD DEPLETION
* Markers nutritional status
(Fatty acids, isotopes)

DIAGNOSTIC MARKERS FOR CLIMATE CHANGE
*  Markers of stress
(Fatty acids, stress hormones)

DIAGNOSTIC MARKERS FOR IMMUNE SYSTEM

ALTERATION
*  Markers of immunosuppression
(Cytokines, Immuno-related proteins and genes)

DIAGNOSTIC MARKERS FOR GENETIC EROSION
*  Markers for population stability
(nuclear microsatellites, mithocondrial DNA,
genomics)

y e NEW FRONTIER METHODOLOGIES |

* Toxicomics
* Cell cultures
+ QOrganotypic culture
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Neustonic bioindicators

Isopod spp. Velella velella Sampled with manta net during daily surveys
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PR - E* o B , §- P , N .
Commercial fish species and mussies Wedk
Q(OQ(QSS
Three selected commercial harbour p—
“ltaly European anchovy Bogue Striped red mullet

44°0 0.000~

Monaco m

France Pelagos Sanctuary
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-~

Corsica European pilchard
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Laboratory analysis: Microplastics ingestion

o GOSN

Use of glass materials washed with micro-filtred water (0,4" é’
One procedural blanks every tw’ Q.

« Digestion method: KOH 10% (1:5 w’ %"s' v‘,
\"b

DigestiO_n and (Rochman et al 2015, modified e
filtration

< 4;@
Characterization RSN ‘\Q' Q’}' Jf plastic particles

of plastics - Polyme N\ Q} (IR) (10% total items)
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Three-Fold Monitoring Approach in
Striped Red Mullet

vd

\\)o(\L

W
vcoq(ess

Cabrera - IEO

i) Plastic @
detection
- Analysis of the ingested
marine litter/microplastics:

* Occurrence (%)

= Abundance (n®)

= Weight (g)

* Polymer analysis

Pelagos/PNAT

n
&
%0
«
El
x
10

0

MPs Occurrence (%)
Cabrera

Zakynthos I
HCMR IEQ

i) Plastic tracers
detection

* Phthalates
*PBDEs
* Bisphenol A

- Analysis of PBT compounds:

*PCBs
*DDTs
* PAHs
* Mercury

‘- Analysis of plastic additives: E

Plastic additives analysis: Phthalates

iis

iii) Biomarkers
detection

* Measure of DNA damage
* Alterations of gene expression
* Alteration of proteins

- Effects at cellular level:
* Alteration of cell functions

- Effects at tissue level:
* Hystological and
B pr Sy

UNIVERSITA
pI SIENA

1240

QX200™ Droplet Digital™ PCR System (Bio-Rad)
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...and more

Monitoring Endangered Free-Ranging/HospitaIizgq Sea.Jurtles
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Vlonitoring Varine Litter in Beacnes




Monitoring Marine Litter in Beaches: Source

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

U?

‘ = SHORELINE, TOURISM AND

16% RECREATIONAL ACTIVITIES
m FISHERIES & AQUACULTURE

JRC TECHNICAL REPORTS

A Joint List of Litter Categories
for Marine Macrolitter Monitoring 2%
? = SANITARY & SEWAGE RELATED

7% = SHIPPING

—— TV
= " & FLY-TIPPING

1%
2% = MEDICAL RELATED

IT-Burano IT-San Vincenzo IT-Vecchiano m AGRICULTURE

> 50% of collected items unsourced NONSOURCED
n -

Shoreline, tourism and
recreational activities and
Sanitary & sewage related are
the most abundant sources

26% of land-based sources items

3% of sea-based sources items
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Monitoring Marine Litter HOITSPOTS in Beaches

v’ Data are obtained from small boats (5-6 m) operating at low speed and moving
at a distance of 20-100 m from the shore.

v’ The position of accumulation areas are recorded using GPS for low
accumulation zones (2-10 litter items/site, usually a 5-30 m stretch distance
onshore) and high accumulation zones (> than 10 litter items/site).

v' Maps are finally interpreted to support both the identification of potential
monitoring sites, association with modelling predictions or identification of
priority areas for removal actions.

Marine Litter
Distribution Model
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Risk prediction in the Pelagos Sanctuary

Risk MAP = Hazard MAP * Exposure MAP

Vs

i\

/

\)\)o.(\k
W

Evaluation

Identification

Risk
Assessment

interreg &
/Mediterranean _ ==

(D PLASTIC BUSTERS
MPAs

Regional Development Fund



Plastic Busters MPAs WP5:
Novelty - Transferring in other MPAs

WP5 tackles one of the main challenges of our era and one of the main
challenges of all science-policy-society projects which is to bridge the gap

between science, policy and society and connect the information production
and knowledge generation to its use in the decision making process at
different levels.

Policy makers

Sclencemljplmusw,esm,s
-Gonservation™ s
| Interface

Communication

v' WP5 activities are important for the project success as these are expected to strengthen
knowledge exploitation, networking exchange, stakeholders’ collaboration and dialogue
towards concrete, effective and continuous actions against marine litter in Med MPAs.

v The transferring activities will create the enabling environment for a truly transnational
Mediterranean common approach against marine litter in Med MPAs.

v" They will guarantee that the necessary tools and competences are inplace in order to
promote the uptake of the project results by additional Med MPAs (see Act.6.3), policy
and decision makers (see Act.6.4) and other relevant stakeholder.

\\ miterreg H
/Wediterranean Ve
@ PLASTIC BUSTERS
- MPAs
/' Project co-financed by the European
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PB MPAs WPS: means of transfrerring

— On-Site transterring activities (Ongoing)

— @Goal is to transfer activities to 10 MPAs, also
inviting representatives from other MPAs to

allow for an exponential transferring of the

oroject knowledge Bonifacio - France (UNISI, OEC)

— As such, each project partner responsible for
the transferring activities in the above 4 MPAs
should ensure other MPAs representatives are
invited thus triggering the transferring process.

Brijuni - Croatia (UNIST-FGAG) Karaburun-Sazan - Albania (MM)
TN interreg
/Vlediterranean _ ==
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PB MPAS WPO

Interreg H .

i D209 OO OO O e ® ° o CmE
() PLASTIC BUSTERS Synergie CTE  Account  Contact  Search v EN =
MPASs

Home > News&Events > News

LIVE STREAMING: PLASTIC BUSTERS MPAS TAKES YOU ON
A JOURNEY OF LEARNING, KNOWLEDGE SHARING AND
COLLECTIVE ACTION TOWARDS A LITTER-FREE

MEDITERRANEAN

27/05/2021

« Join the first marine litter monitoring campaign streamed online and follow the team at
sea, on the coast and in the laboratory.

* The 3-day-long activities will be conducted in the r L blished MPA of Cape
Milazzo in Sicily.

* The research activities, entail beach macrolitter surveys, surveys of floating macrolitter
and microlitter, surveys on the presence of macrolitter on the seafloor. The impacts of
marine litter on biota will be also investigated.

* This marine litter research expedition is a demonstration of the project’s transferring
phase aiming to pass on the knowledge and skills for harmonized marine litter monitoring
to Mediterranean MPAs.

=
=

rffjfj _iffj_ﬂj JIJ OF- JDCJ JJJ]J"J//D JJJJJJ/—_S

interreg
Meditemancan
@ PLASTIC BUSTERS
"

Live streaming:
Plastic Busters MPAs
takes you on a journey
of learning, knowledge
sharing and collective
action towards a litter-
free Mediterranean
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PLASTIC BUSTERS ON BASIN SCALE

TRANSFERING/CAPITALIZATION OF PLASTIC BUSTERS MPAs
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PLASTIC BUSTERS ON BASIN SCALE

— . o . .

- 3 - Thematic Objectives B.4 - Environmental

’3’%«1‘\2‘(\ E N I protection, climate change adaptation and
C_ B C M E D mitigation (Address common challenges in

= ~— operating o« s borde
~ in 1hr~ ‘rd terranean

environment)

COastal Management and MOnitoring Network for tackling marine litter in Mediterranean sea

Partners .
Legambiente Onlus — ITALY (LP) Geographic coverage

University of SIENA — ITALY Tunisia ItaI Lebanon
C.I.H.E.A.M. — Istituto Agronomico Mediterraneo di Bari —ITALY ! Y,

Institut National des Sciences et Technologies de la Mer — TUNISIA

Amwaj of the Environment Beirut - LEBANON hi? = Budget
Tyre Coast Nature Reserve — LEBANON & iy 5 .
University of Sousse — TUNISIA ig tf" €2.223.42 1,48

F ENI
==— CBCMED
—




WP3- Improving knowledge of litter sources and impact on marine

ecosystems in 5 pilot coastal areas

\VTAT,
e Ty
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1240

v’ The overall objective of this WP is to improve knowledge
of ML sources and impact on Mediterranean marine
ecosystems focusing in 5 pilot coastal areas: Tyre
(Lebanon), Maremma and Northern Puglia (Italy) and
Kuriat Island and Monastir (Tunisia).

v The activities of this WP will contribute to maintain
biodiversity and preserve natural ecosystems in coastal
areas, to monitor the source and impact of ML on fish
species of commercial interest by defining and
implementing a harmonized approach against ML.

v’ The main outcomes of this WP will facilitate the
identification of ML sources in order to design effective
mitigation actions in the 5 pilot coastal areas (activities
of WP4 and 5).

CBCMED

Cooperating ocross borders
in the Mediter| o

-

Foa WP3 (Project implementation) Improving knowledge of litter sources and impact on marine ecosystems in 5 pilot
UNIVERSITA coastal areas University of Siena Italy

Northern Puglia(ltaly)

Mediterranean Agronomic Institute of
Bari

CIHEAM |IAM

ENI

[ B_CMED Project funded by the
- e EURDPEAN UNION




COMMON WP3 - Improving knowledge of litter sources and
impact on marine ecosystems in 5 pilot coastal areas

. — CBCMED

il Cooperating across borders

in the Mediterranean

© COMMON

ACTIVITY TITLE

N L R A e e g et e =g e Within this activity a complete mapping of the state-of-the art of ML sources and impact on marine ecosystems and
~1:1.) of the existing methods to monitor ML and its impacts on Mediterranean biota will be made. This activity will focus
on the assessment of the amounts, types, sources, impacts on biota and distribution patterns of ML in Med areas
(focusing particularly on the 5 Project areas in Italy, Tunisia and Lebanon), while also harmonizing ML monitoring in
Mediterranean basin.

Ne bl S S = e e ez el e i o)y () g1 da = it gz This activity will focus on studies on sources and impact of ML on fish species of commercial interest in the 5 coastal
Lol i ertan @7 ULE ekl el of Zone areas. Harmonized ML monitoring approaches will be applied to perform: a) ML sources analysis and sampling;
commercial interest . a) fish species sampling in collaboration with local fishermen; b) ecotoxicological investigation (plastic ingestions,

impact on marine ecosystems
harmonization methods.

contaminants, biomarkers) in edible species; d) detection of the impact of ML on fishery and aquaculture resources
in relation to the ML sources

A 3.1.3 Studies and data collection
on the impact of marine litter on sea
turtles in the Mediterranean sea

This activity consists in data fine-tuning and conclusions about sources and impact of ML. All partner will take part
in drawing studies about ML linkage with human activities and about ML impact at social, economic and
environmental level. For each pilot area will be made a) a final assessment of the environmental impacts of ML on
marine biodiversity; b) a final evaluation of the social and economic impact of ML c) propositions of ML mitigations
measures at local level and at basin level

O\ edlil i b JelHgles sleitelss clalee )l oge)l A shared IT platform, linked to the website, will allow coordinating the citizen science activities (CSA) aimed at
quantifying and characterizing ML and beach litter at Mediterranean. The platform, in EN and FR, will gather
participants to the CSAs, to collect data from each country and will host the monitoring manual ((A 2.5.1), as well as
a review of all technical documents and all news concerning ML. CSA will be launched once a year and will involve
at least 70 Mediterranean organisations

A 3.1.4 Data fine-tuning and studies delivery

quantify and characterize ML on beaches and
coastal zones

s
B ENI

— CBCMED :
] Project funded by the
T EUROPEAN UNION
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COMMON - 7hree Fold Monitoring Approach in Sea Turtle

DIAGNOSTIC MARKERS FOR CONTAMINANTS

DIAGNOSTIC MARKERS FOR IMMUNE SYSTEM

e Markers of exposure TR
(different CYP isoforms, porphyrins) _ e

* Markers of immunotoxicity

* Markers of general stress

(blood immune cells, immuno related proteins

(lysosomal membrane stability, HSPs, cortisol, enzymes and genes)

IDH, LDH,GGT)

e Markers of oxidative stress
(LPO, CAT)
* Markers of genotoxicity
(DNA strand breaks, micronuclei, apoptosis)
e Markers of neurotoxicity

(inibition of plasmatic esterases)

DIAGNOSTIC MARKERS FOR
REPRODUCTION FUNCTIONALITY

e Markers for reproductive system
ANALYSIS OF ANTHROPOGENIC
CONTAMINANTS
OCs
PAHs
PBDEs and other HAHs

Plastic additives

(hormone receptors, sex hormones,
vitellogenin)

© CoOMMON
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PLASTIC BUSTERS MPAs PROJECT

Interreg @
/Vlediterraneen

Toolkit-fer monitori L andiits
impacts on biodiversity in Med

MPAs

THE INTERREG MED
PLASTIC BUSTERS MPAs PROJECT

Project funded by the
EUROPEAN UNION

REGIONE AUTONOMA DE SARDIGNA
REGIONE AUTONOMA DELLA SARDEGNA




INDICIT II - Samples and Analysis
PR Hospitalized/Living organisms

) ‘ I I v e | N I I 8, L ML . .
o IS ow Medium ML High ML
N
>
So N
Samples from aquarium & Definition of control: area, presence/absence of ML
(baseline levels S
«control») S
_ o\° & m
e S
Q@Y *In faeces
< = With ML = Without ML = With ML Without ML = With ML = Without ML
tﬂﬂ@% - Skin biopsy: Phthalates; Molecular Biomarkers. Data on: health status, FO% and 0% composition of ML,
“,«s - Blood: Phthalates, Comet assay, ENA assay, Molecular | number and weight of ML itmes should be provided by
UNIVERSITA  Biomarkers. INDICIT partners to correlate data with the contaminant
SIENA ]
Y50 " - Excreta: Porphyrins, Phthalates. levels and effects
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Dissemination and communicating awareness:
a) scientific papers Analyzed by author name 2000-2021

Kw: "microplastics" and "Mediterranean Sea* Scopus

l

& Y P — =
2 w2 Ocean and Coastal Management =
LT &
ER. - :_’ ourml homapsge: P sisavi.s H
interreg P
_— ik
CoxX Assessing and mitigating the harmful effects of plastic pollution: the

Medlte"'aneaﬂ’("'-‘ collective muli-stakeholder driven Euro-Mediterranean respanse

@ PLASTIC BUSTERS U N [VE RS I TA Franceis Galgani*, Francescn Deghi Innocenti ',
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Research

Alomar C.
Sanchez-Vidal A.
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v" Good communication between policy makers and scientists i Interface

Dissemination and communicating awareness :

b) science policy interface T
) poticy f “Science Poligy,...
Gonservation™ .

Environment
(Crieteraion

Communication

is a crucial requirement for developing policies that cost-

effectively achieve measurable outcomes in conservation. interreg H
/Vediterranean _ e
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Dissemination and communicating awareness :
b) science policy interface

Joint Plastic Busters workshop on creating synergies for consolidating

i Un!on for the Meldlterrane‘un the fight against marine litter in the Mediterranean Region
- Union pour la Méditerranée th
: November 14", 2019

H | (- §
' .L“-I iall \_l;‘ = vaﬂ Palau de Pedralbe
COP21 - Napoli Barcelona (Spain)

2-5 December 2019
UNEP/MAP - Barcelona Convention

21%t Meeting to the Contracting Parties to the Barcelona Convention

“A Collective Multi-Stakeholder Driven Mediterranean Response to i3 tj:f“‘ for the Mediterranean
; ion pour la Méditerrane

Marine Litter”
Monday, 2 December 2019, 13:00 — 15:00, Sala Sirena

AeAdriCleanFish| e

Audizione S

Il tema del Marine Litter: progettualita Senato della Repubblica
e Legge «SalvaMare» Settembre 2020

Maria Cristina Fossi

Universita degli Studi di Siena
Dipartimento di Scienze Fisiche della Terra e dell’/Ambiente




PLASTIC BUSTERS TEAM
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