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Tuscan Archipelago National Park Activities

Partners involved: ISPRA,UNISI, PNAT, IFREMER,OEC

-

model

MARINE LITTER IMPACTS ON BIOTA
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Experimental design:
\/alidatecl ML Forecasting Model Sources ldentimication

concentration index (me . .
\ LaMMA 0718 — 20190722 (ISPRA The model allows to identify several
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structures (potential “Hot/Cold Spot
areas”) around the islands:

« Gorgona
» Capraia

« Elba

« Pianosa

 Montecristo

+ Giglio
Montecristo .. .
o « Giannutn
Tyrrhenian Sea - ROMS http://www.lamma.rete.toscana.it/mare/modelli/correnti
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Plastic Busters MPAS:

~
Tuscan Archipelago National Park Activities
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Experimental design:
Simultaneous monitoning of Floating Micro- and Macro-litter

Floating Microplastics

y

*
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Macro plastic.”’
R4
L4

Manta trawl equipped with a flowmeter

Mouth opening: 60 x 15 cm
Mesh size: 330 ym

Time: 30 minutes (1.5 - 2 knots)

Criteria for sampling: Visual observation from the bow
Fixed Width Strip Transect method
MEDSEALITTER

Strip width: 10 m

- INSIDE/OUTSIDE the MPA
- Level of protection

- Off-shore/ln-shore waters
Time: 30 minutes
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Monitoring of Floating Macro-Litter (FMM
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Monitoring of Floating Microplastics
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Floating MICROLITTER

ID code: Floating MACROLITTER code:

Sampling date:

[ Surface waters (s){Manta trawl) [ Water column (wc) (WP2 net)
Latitude Longitude Time
Sampling site: Start
End
Vessel speed:
B . Duration of the trawl:
Manta traWI eqUIpped Wlth a w Toolkitfer monitgrj g L andiits Sea: Sky:
in‘Med Weather condition

Mouth opening: 60 x 15 cm Water temp: Wind:
Bathymetry (m):

Mesh size: 330 um Flowmeter Start: End:

. . Depth reached (wc):
Time: 30 minutes (1.5 - 2 knots) P— Contaminants

Ethanol %

s ptasticbustersmpas oterreg. med.eu

Fixed sample

Volume

Biota/Neuston ID code : N°. ind. pool:
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PNAT campaign as a whole: Sea surface Micro-Litter
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PNAT : Micro-Litter shape, colours and dimension

PNAT: floating meso and microlitter size classes PNAT: floating microlitter types

20, 2%
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m Pellet

m Fibre

= Film

" 0.3-1 mm

m 5-25mm

Filament

Microbead
m Foam

m Other

88%

2% 3% 1% 6%
5%

B Black
M Blue

PNAT: floating microlitter colors
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PNAT campaign as a whole: Sea surface Macro-Litter

10°0'0.000”E \ 11°0’0.000”E
E“;‘?"”‘"'%’e'ag° it 1458 items counted
® . Items/km2 Litter observed in 92% of transects (123/133)
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PNAT campaign: Sea surface Macro-Litter

Plastic represents 99%o0f the items observed

PNAT: floating macrolitter composition

IT-Giannutri
IT-Giglio
IT-Gorgona
IT-Montecristo
IT-Pianosa
IT-Capraia
IT-Elba

94% 93% g
B ARTIFICIAL POLYMER MATERIALS
B CLOTH/TEXTILE

W PROCESSED/WORKED WOOD

W UNIDENTIFIED AND/OR CHEMICALS

97%
HRUBBER

98%

PAPER/CARDBOARD

H METAL

87%

99%

100%

PNAT: floating macrolitter top 10 items

Plastic pieces > 50 cm
Plastic bottles & containers other than food or personal...
Crates and containers / baskets
Plastic bags
Paraffin/Wax
Polystyrene pieces 2.5 cm > < 50cm
Rope (diameter more than 1cm)

Other plastic/polystyrene items {identifiable)

Plastic pieces 2.5 cm > < 50cm

Sheets, industrial packaging, plastic sheeting

PNAT: floating macrolitter uses
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43°0’0.000”

PNAT campaign: Sea surface Macro-Litter vs Micro-Litter
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PNAT: beach macrolitter composition

Beach litter monitoring - Macrolitter ..
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Beach litter monitoring - Macrolitter

100%
80%
60%
40%
20%

0%

B NON-SOURCED

B MEDICAL RELATED
SHIPPING
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PNAT: beach macrolitter uses
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B ELY-TIPPING

B SANITARY & SEWAGE RELATED

B SHORELINE, TOURISM AND RECREATIONAL ACTIVITIES

Rope (diameter more than 1cm)
Straws and stirrers

Plastic caps/lids unidentified
Cotton bud sticks

Plastic caps/lids from drinks
Cigarette butts and filters
Polystyrene pieces 2.5 cm > < 50cm
Shopping bags, incl. pieces

Glass or ceramic fragments >2.5cm
Plastic pieces 2.5 cm > < 50cm

PNAT: beach top 10 items

5 10 15 20
N°. items

25

interreg &
/Vlediterranean _ ===
@ PLASTIC BUSTERS
MPAs

Project co-financed by the European
Regional Development Fund




Beach litter monitoring - Microlitter

A PNAT: beach meso and microlitter types A PNAT: beach meso and microlitter colors
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Seafloor litter monitoring in four islands with ROV

MPA seafloor macrolitter categories

'E
_ — - 10% = ARTIFICIAL POLYMER MATERIALS

= RUBBER
= CLOTH/TEXTILE

= PAPER /CARDBOARD

= PROCESSED/WORKED WOOD

V = METAL Cans (beverage)
59%

u GLASS/CERAMICS Clothing / rags (clothes, hats, towels)

Nets and pieces of net > 50 cm
= UNIDENTIFIED

Glass or ceramic fragments >2.5cm

Plastic pieces 2.5 cm > < 50cm

OTHER |
Fishing net
Fishing line/monofilament (angling) mﬁ
0,0 2,0 4,0 6,0 8,0

MPA seafloor macrolitter size classes

8%

& g 0G1Cq .
H "oy ™, Stazione
n Class1(<1m2) %’ : Zoologlca
: o4 5§ AntonDohrn
32% ® Class2 (1-10 m2) ISPRA letemo Nezionale b W & Napoh
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m Class3 (> 10m2) ¢ Ia Ricerea Ambicatale dellAmbiente
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Correlation with other data in the PNAT

... “Parco
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Experimental design: Multiple sampling

Superficial Microplastics sampling

Cetaceans Skin Biopsy sampling

Floating Macro Litter sighting

Neustonic Bioindicator species |
sampling !w ( Biota sighting
Y A 4 D ¢ Cetaceans, Turtles, Birds
I and other species

Commercial/harvested species
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Experimental design:
Simultaneous monitoring of Biota
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» Simultaneous monitoring of the
presence of biota and floating
marine litter

» 3 observers positioned to elevated

platforms to scan for cetaceans ‘!‘
plus 1 more person in charge fot
the data-acquisition on the

tablet/sheets
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Sampling of Commercial/Harvest species

Organisms has been sampled taking into account the different trophic levels and niches that they occupy in order to obtain a

~

Bogue Red striped mullet White seabream

complete overview of the threats caused by microplastics on the whole marine food web

/ Neustonic Bioindicators \ / Commercial fish species

Isopods, Jellyfish and Lanternfish

European pilchard European anchovy

Sampled using a plankton net . . .
k p gap j Sampled using bottom trawl and trammel net in collaboration
with local fisheries
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Sampling of mussels inside the MPA

Mytilus galloprovincialis

The samples were collected under the buoys inside the MPAs (Capraia, Montecristo)

» Analysis of MP ingestion
* Analysis of biomarkers
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Sampling Endangered species, fish and invetebrates

Q -
% Fin whale N° =7

Isopods Mediterranean Mussel

N° =19 pools N° =120
_ _ Red Striped Mullet European anchovy Bogue European pilchard
Striped dolphin  N°=4
TN o e 4
N° =50 N° =50 N° = 80 N° =50
Alive and dead
samples
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Laboratory analysis: Microplastics ingestion

Mytilus galloprovincialis

Capraia occurrence: 71% 96 microplastics isolated
- . Mo N° =54 .
Giglio occurrence: 0% 58% < 1 mm in length
H . 0, .
Montecristo occurrence: 54/) 79% fibers 18% fragments)
16
14 Montecristo
12
5 10 ° -
2 Giglio
~
E 8
2
2 . R
Caprai
2 X
X 0% 20% 40% 60% 80% 100%
0 N . . .
Capraia Giglio Montecristo Fragment M Pellet ® Filament ™ Fiber ® Film M Foam
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Biomarkers analysis

Species: Mullus surmuletus

Species: Mytilus galloprovincialis

-

»  Enzymatic and cellular biomarkers
Glutathione S-transferase (GST)

Lipid peroxidation (LPO)
Acetylcholinesterase (AChE)
\ Micronucleus test

~

>  Enzymatic and cellular biomarkers

Glutathione S-transferase (GST)
Lipid peroxidation (LPO)
Acetylcholinesterase (AChE)

Micronucleus test

J

» Gene expression

Fatty acid elongase 6 (elovl6)
Methylsterol monooxygenase (msmo1l)
Caspase 3 (casp3)

Interferon ind brane protein 1 (/fitm1)

Function
} Lipid metabolism
_ Apoptosis

Inflammation

Immune reSpOﬂse\\ Leri [ <]
il Cy k==
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panti4@unisi.it

Regional Activity Centre
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SPECIAL
SECRETARIAT
FORWATER

0 @PlasticB_MPAs
o @PlasticBustersMPAs

www.plasticbustersmpas.interreg-med.eu
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