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Environment: sampling in PNAT

Gorgona

Capraia

Elba

Montecristo

Giglio

Pianosa

Giannutri

9 beach litter monitoring (4 

seasons), macrolitter and 

microlitter (>210 plots)

100 floating macrolitter survey

71 floating microlitter survey

4 islands monitored for seafloor

litter (24 sites)

7 seafloor litter (deep sea, ROV) 



PNAT 7 islands sampling acitvities



Results: macrolitter on beaches - categories



Results: macrolitter on beaches – sources and 

top 10 items



Results: microlitter on beaches
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Results: floating macrolitter

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
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Results: floating macrolitter categories



Results: floating microlitter

40,225 items isolated

Mean concentration: 298,750 items/km2

N°. 71 samples



Results: floating microlitter
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Results: macrolitter on the seafloor (w scuba divers)

Seafloor surveys were conducted in six sites for each of the 4

selected islands (Capraia, Elba, Pianosa and Montecristo) for a

total of 24 sites
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Results: macrolitter on the seafloor (ROV – deep sea)

Density of marine litter ranged from 0 to 0.8 items/100 m2

(80-430 m) 



Biota: sampling in PNAT

50 Muscles in 3 islands

50 Striped mullet (Mullus surmuletus)

50 European anchovy (Engraulis

encrasicolus) 

50 European pilchard (Engraulis

encrasicolus) 

80 Bogues (Boops boops)

Adouins’s gull nests in Pianosa



Mytilus galloprovincialis: MPs

Sampling 

site

Inside 

/outsid

e MPA

N. of 

specimens 

collected

Frequency 

of 

occurrence 

(%)

Average 

number of 

items/indivi

dual (N)

PNAT

(Capraia)
IN 24 70.8 2.21 ± 0.52

PNAT 

(Montecri

sto)

IN 27 48.1 1.48 ± 0.58

PNAT

(Giglio)
OUT 3 0 0



Mytilus galloprovincialis: contaminants and biomarkes



Fish species: sampling in PNAT

Species Sampling site

Inside 

/outside 

MPA

N. of 

specimens 

collected

Frequency 

of 

occurrence 

(%)

Average 

number of 

items/individu

al (N)

Average 

number of 

items per 

individual with 

plastics

Mullus 

surmuletus

PNAT

(Capraia)
IN 25 16.0 0.20 ± 0.10 1.25 ± 0.25

Boops 

boops

PNAT

(Elba island)
OUT 50 50.0 1.00 ± 0.19 2.00 ± 0.24

Sardina 

pilchardus

PNAT

(Elba island)
OUT 53 49.1 0.62 ± 0.10 1.27 ± 0.10

Engraulis 

encrasicolus

PNAT

(Elba island)
OUT 50 82.0 2.16 ± 0.31 2.63 ± 0.33



Mullus surmuletus: contaminants (PAEs)



Mullus surmuletus: biomarkers



Mullus surmuletus: biomarkers

13 genes involved in several biological pathways (energy metabolism, detoxification, immune responses, etc.)



Fish species: contaminants (PAEs)

Bogue

Anchovy

European Pilchard



Seabirds: ML in Ichthyaetus audouinii nests 

Audouin's gull

Pianosa



Conclusions and lesson learned - Environment
BEACH

Macrolitter: main sources are shoreline, tourism and ricreational activities and sanitary and 

sewage related items (>20 items/100m, MSFD threshold)

Microlitter: concentration range from 1.3 items/m2 (Elba) to 218.6 items/m2 (Giglio), PS 

most abundant polymer

SEA SURFACE

Floating macrolitter: Gannutri represents the most polluted area, while Montescristo the less

polluted. Among the top 10 items sheets, industrial packaging and plastic sheeting and plastic

fragments are the most abundant

Floating microlitter: Gorgona represents the most polluted area, while Montescristo the less

polluted. PE, PP and PS are the most abundant polymers floating in the PNAT

SEAFLOOR

Scuba divers: Artificial Polymer Material and metals are the most abundant, at the top ot the 

ten items there are drink bottles

Deep sea (ROV): Artificial Polymer Material and glass/ceramics are the most abundant, 

fishing related items as fishing lines (monofilament), ropes and fishing nets are the predominat

items



Conclusions and lesson learned - Biota

MUSSELS

% MPs occurrence and PAEs accumulation: Capraia>Montecristo>Giglio

FISH SPECIES

% MPs occurrence: Anchovy>Bogue>Pilchard>Red striped mullet

max Items/individual: 2.16

Red striped mullet (three-fold approach): any statistically significant differences betwen

individuals with MPs in their GI biomarker responses and plastic additives accumulation

SEABIRDS

Items detected in the Adouin’s gull nests are APM, cloth and textiles and glass/ceramics
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Thank you!

panti4@unisi.it

@PlasticB_MPAs

@PlasticBustersMPAs

www.plasticbustersmpas.interreg-med.eu


