




Activities

Macrolitter sea surface Microlitter sea surface
Marine litter distribution

model

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



Experimental design: 
Validated ML Forecasting Model Sources Identification

The model allows to identify several

structures (potential “Hot/Cold Spot

areas”) around the islands:

• Gorgona

• Capraia

• Elba

• Pianosa

• Montecristo

• Giglio

• Giannutri

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 monitoring of Floating Micro- and Macro-litter

Manta trawl equipped with a flowmeter

Mouth opening: 60 x 15 cm

Mesh size: 330 µm

Time: 30 minutes (1.5 - 2 knots)

Floating Microplastics

Visual observation from the bow

Fixed Width Strip Transect method

MEDSEALITTER

Strip width: 10 m

Time: 30 minutes

Floating Macro Marine Litter

Micro and Macro plastic

Macro plastic

Criteria for sampling:

- INSIDE/OUTSIDE the MPA

- Level of protection

- Off-shore/In-shore waters



Monitoring of Floating Macro-Litter (FMML)

Visual observation from the bow

Fixed Width Strip Transect method

MEDSEALITTER

Strip width: 6 m

Time: 30 minutes

width

width



Manta trawl equipped with a flowmeter

Mouth opening: 60 x 15 cm

Mesh size: 330 µm

Time: 30 minutes (1.5 - 2 knots)

Monitoring of Floating Microplastics



PNAT campaign as a whole: Sea surface Micro-Litter

40,225 items isolated

298,750 items/km2Mean concentration:

N°. 71 samples



PNAT : Micro-Litter shape, colours and dimension



PNAT campaign as a whole: Sea surface Macro-Litter

1458 items counted

Litter observed in 92% of transects (123/133)  

Island 
Average litter
(items/km2)

IT-Capraia 523.0 ± 393.5
IT-Elba 430.4 ± 388.8
IT-Giannutri 1040.3 ± 648.3
IT-Giglio 607.3 ± 525.4
IT-Gorgona 727.6 ± 611.4
IT-Montecristo 264.9 ± 210.9
IT-Pianosa 748.3 ± 522.3



Plastic represents 99%of the items observed

PNAT campaign: Sea surface Macro-Litter



PNAT campaign: Sea surface Macro-Litter vs Micro-Litter



Beach litter monitoring - Macrolitter

Beach name and 

project ID
Median number of items/100 m Median number of items/m2.

IT-Capraia_

Il Frate
23 0.03

IT-Pianosa_

Cala Giovanna
263 0.22

IT-Elba_

Capobianco
53 0.04

IT-Elba_

Lacona
49 0.02

IT-Elba_

Procchio
39 0.03

IT-Giglio_

Arenella
40 0.06

IT-Giglio_

Campese
92 0.04

IT-Montecristo_

Cala Maestra
144 0.05



Beach litter monitoring - Macrolitter



Beach litter monitoring - Microlitter



Seafloor litter monitoring in four islands with ROV



Correlation with other data in the PNAT

Lacona

Procchio

Capo Bianco

Beach litter monitoring Extensive Stranding of Litter
Seafloor litter monitoring in 
four islands with scuba divers



Commercial/harvested species

Experimental design: Multiple sampling

Cetaceans Skin Biopsy sampling

Superficial Microplastics sampling

Floating Macro Litter sighting

∑
Biota sighting

Cetaceans, Turtles, Birds 

and other species

Neustonic Bioindicator species

sampling



➢ 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 for

the data-acquisition on the

tablet/sheets

Experimental design: 
Simultaneous monitoring of Biota



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

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

Sampled using bottom trawl and trammel net in collaboration 

with local fisheries

Sampled using a plankton net 

Neustonic Bioindicators

Isopods, Jellyfish and Lanternfish

Commercial fish species

Bogue Red striped mullet

European pilchard European anchovy

White seabream



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



Fin whale

Striped dolphin

N° = 7

N° = 4
Bogue European pilchardEuropean anchovy

N° = 80 N° = 50N° = 50

Isopods Mediterranean Mussel

N° = 19 pools N° = 120

Sampling Endangered species, fish and invetebrates

Red Striped Mullet

N° = 50

Alive and dead 

samples



Laboratory analysis: Microplastics ingestion
Mytilus galloprovincialis

Capraia occurrence: 71%

Giglio occurrence: 0%

Montecristo occurrence: 54%

96 microplastics isolated

79% fibers

58% < 1 mm in length

18% fragments

0% 20% 40% 60% 80% 100%

Capraia

Giglio

Montecristo

Fragment Pellet  Filament  Fiber  Film  Foam

N° = 54



Biomarkers analysis 

Species: Mullus surmuletus Species: Mytilus galloprovincialis

➢ Gene expression

Fatty acid elongase 6 (elovl6)

Methylsterol monooxygenase (msmo1) 

Caspase 3 (casp3)

Interferon induced transmembrane protein 1 (Ifitm1)

TNF receptor associated factor 3 (traf3) 

Interleukin 1 alpha (il1α)

Lipid metabolism

Function

Inflammation

Immune response

Apoptosis

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

➢ Enzymatic and cellular biomarkers





Thank you! 

panti4@unisi.it

mailto:panti4@unisi.it

