Plastic Busters MPAs Final Conference
Athens, 12-13 April 2022

The Plastic Buster MPAs marine litter
monitoring results and findings: PNAT

Cristina Panti, University of Siena

M.C. Fossi, I. Caliani, M. Baini, M. Galli, D. Giani, G. Limonta, T. Campani, M.
Concato, F. Giannini, M. Angiolillo, G. Scotti, F. Laface, F. Puppo, T. Romeo

/Wediterranean _ ==

PLASTIC BUSTERS
MPAs




Environment: sampling in PNAT
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9 beach litter monitoring (4
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100 floating macrolitter survey

71 floating microlitter survey

4 islands monitored for seafloor
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PNAT 7 islands sampling acitvities
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Results: macrolitter on beaches - categories

A PNAT: beach macrolitter composition

A PNAT: beach macrolitter categories o
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Results: macrolitter on beaches — sources and

top 10 items
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macrolitter sources A PNAT: beach top 10 items
Rope (diameter more than 1cm)
Straws and stirrers
Plastic caps/lids unidentified
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Results: microlitter on beaches

Beach name and Average
project 1D number of
items per m*+
5.D.
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PNAT: beach microlitter polymers
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A PNAT: beach meso and microlitter types
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PNAT: beach meso and microlitter colours
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Results: floating macrolitter
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Ene \\ Tuscan Archipelago National Park H
, { ot e 2 . 1458 items counted
R \ Protection zone_1 =
I o - Ttems/km2
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) o ; Litter observed in 92% of transects
/ - | 517- 850
. ’m‘;‘f‘“*".L?”»f’;/; | 850 - 1304 ) (123/ 133)
- ' 1304 - 1807 .
£ f S . | 1807-3974 ‘
3 X == Average litter
£ Island (items/km2)
- IT-Capraia 523.0 £ 393.5
o IT-Elba 430.4 + 388.8
N 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

A PNAT: floating macrolitter composition
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T-Giglio ——
TGorgenz  puEEE————EEEEEEE e
IT-Montecristo
TPiancss e —
e e —————————————————————————
T O s A
94% 95% 96% 97% 98% 99% 100%
B ARTIFICIAL POLYMER MATERIALS B RUBBER
M CLOTH/TEXTILE PAPER/CARDBOARD
M PROCESSED/WORKED WOOD W METAL
B UNIDENTIFIED AND/QR CHEMICALS
A PNAT: floating macrolitter sources

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

(=]

M SHORELINE, TOURISM AND RECREATIONAL ACTIVITIES M FISHERIES & AQUACULTURE
W SANITARY & SEWAGE RELATED SHIPPING

EFLY-TIPPING B MEDICAL RELATED

B AGRICULTURE B NON-S0URCED

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
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Results: floating microlitter
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Results: floating microlitter

B PNAT: floating meso and microlitter size classes
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Results: macrolitter on the seafloor (w scuba divers)

PNAT seafl litt t i . . .
>eatloor macrofiter categories 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

IT-PNAT top 10 items

Rank G-code 1- Seafloor macrolitter category N°. items/km? % of total
IT-Capraia IT-Pianosa IT-Elba IT-Montecristo code
B ARTIFICIAL POLYMER MATERIALS mRUBBER W CLOTH/TEXTILE 1 G7 17 Drink bottles <=0.5I 111 9.3
1 PAPER/CARDBOARD m PROCESSED/WORKED WOOD W METAL :
GLASS/CERAMICS UNIDENTIFIED AND/OR CHEMICALS 2 = & o STl S0 Ll g
3 G73 Foam sponge 111 9.8
B . i .
PNAT seafloor macrolitter sources & 62 [ s e s B L
22,0% 5 G638 168 Fiberglass/fragments 83 7.3
6 G124 Other plastic/polystyrene items (identifiable) 83 7.3
7 G134 1134 Other rubber pieces 83 7.3
8 G49 Rope (diameter more than 1cm 56 4.9
51,2% 143 pe )
a G197 Other (metal) 56 4.9
10 G182 Fishing related (weights, sinkers, lures, hooks) 56 4.9
26,8%
0,0%
= SHORELINE, TOURISM AND RECREATIONAL ACTIVITIES = FISHERIES & AQUACULTURE
= SANITARY & SEWAGE RELATED SHIPPING 2 i At
= FLY-TIPPING = MEDICAL RELATED > i 3 . .
« AGRICULTURE « NON-SOURCED ol e Plastic Busters MPAs Final Conference
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Results: macrolitter on the seafloor (ROV —deep sea)

IT-PNAT top 16 items

Seafloor macrolitter category N°.items % of total

Fishing line/monofilament (angling) 6.0 15.4
Rope (diameter more than 1cm) 6.0 15.4
Fishing net 4.0 10.3

Bottles, including pieces a0 103

OTHER a0 103

shopping bags, incl. pieces 20 5.1

Plastic pieces 2.5 cm > < 50cm 2.0 5.1

Tyres and belts 20 5.1

Glass or ceramic fragments »2.5cm 20 5.1
Other bottles & containers (drums) 1.0 26
Nets and pieces of net > 50 cm 1.0 2.6
Sheets, industrial packaging, plastic sheeting 10 26
Clothing / rags (clothes, hats, towels) 1.0 26
Other wood 1.0 26

Cans (beverage) 1.0 26

Other (metal) 10 26
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Biota: sampling in PNAT
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Mytilus galloprovincialis: MPs

A Size class B

Capraia Capraia

Montecristo Mortecristo

0% 109 200 30% 400 50% 6006 708 80% 90 100%

0.3-1mm 1-5mm 5-25 mm
C Colour D
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Homeersto _]

0% 10% 20% El A% 50% 60% T0% BO% 80% 100%

mBieck mBue OWhite/Transparent mRed mGreen Other
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Shape

10% 20%

Fregment mFbre
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30%  40%  50%  60%

' Rope and filament

Propylene

Other

T0% B0% 90%

Inside
/outsid
e MPA

Sampling
site

PNAT IN
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ouT

(Giglio)

Frequency Average
of number of
occurrence | items/indivi

N. of
specimens
collected

24 70.8 2.21 £0.52
27 48.1 1.48 +0.58
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Mytilus galloprovincialis: contaminants and biomarkes

A AChE activity B LPO
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45 . . . .
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Fish species: sampling in PNAT

Species

Mullus
surmuletus

Boops
boops
Sardina
pilchardus
Engraulis
encrasicolus

Inside
/outside

Sampling site

PNAT
IN
(Capraia)
PNAT
(Elba island) ouT
PNAT
(Elba island) ouT
PNAT
(Elba island) ouT

N. of
specimens
collected

25

50

53

50

Frequency
of

occurrence
(%)

16.0

50.0

49.1

82.0

Average
number of
items/individu
al (N)

0.20+0.10

1.00£0.19

0.62 £0.10

2.16+0.31

Average
number of
items per
individual with
plastics

1.25+0.25

2.00+0.24

1.27 +0.10

2.63+0.33
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27 Nazionale

“ Arcipelago
Toscano

Mullus surmuletus: contaminants (PAES)
e B

E - Analysis of the ingested 4
1+ marine litter/microplastics: 1
| *Occurrence (%) H
* Abundance (n®) :
* Weight (g) i
E
'
I
'
'
'

> Phthalates

«Polymer analysis

1250.00

S s S e ] '
- i) Plastic tracers
detection 2
1 15D'w V- Analysis of plastic additives: 1
| +Phthalates |
=z | *PBDEs 1
. 1100.00 | +Bisphenol A ;
| - Analysis of PBT compounds: |
)} *PCBs Y
1050.00 | oot '
! | PAHs '
' *Mercury H
' '
1000.00 o '
iii) Biomarkers g
950,00 detection
- Effects at molecular level:
*Measure of DNA damage
Qm.m r * Alterations of gene expression

' i
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| +Alteration of proteins i

. 3 )
CEIDTEIIQ (e Effects at cellular level: 1
: i

' I

' '

' '

' '

' '

' '

ng/g d

* Alteration of cell functions

- Effects at tissue level:
* Hystological and
hystopathological alterations
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Mullus surmuletus: biomarkers
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Mullus surmuletus: biomarkers

A cypla B cyp3a A msmol B elovle
60,000 14,000 12,000 1,200
5 50,000 . 12,000 ¢ 1000 £ 10
- 7 H
ng_ooo 1 10,000 Yg‘ 8,000 ?, 0800
3 30,000 g oo 3 6000 :
H 3 oo H 3 0600
g 20,000 '% 400 E 4,000 '% 0400
) o - ’ i ) . ) o
0,000 ) 0,000 0,000 0,000
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mPlastic # No plastic ®Plastic ® No plastic mPlastic ®No plastic W Plastic W No plastic
D
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25,000 3500 0,200 0350
3000 0,180
§ 20000 £ £ 0,160 0sm
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13 genes involved in several biological pathways (energy metabolism, detoxification, immune responses, etc.)
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Fish species: contaminants (PAES)
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Seabirds: ML in Ichthyaetus audouinii nests

Pianosa

A B

lchthyaetus audouini

0% 20% 40% 60% BO% 100%

B & Small plestic bags, e.g. freezer bags, including pieces B G50 String and cord {diameter lessthan 1cm)

B GE7 Sheets, industria packaging, plastic sheeting G79 Plastic pieces 2.5 cm > <50cm
m G124 Other plagic/ polystyrene items | identFigble) m 5142 Rope string and nets
m 5145 Other textiles (incl. rags) m G208 Glassor ceramic fragments=>2.5cm

u ARTIFICIAL POLYMER MATERIALS ~ w CLOTH/TEXTILE = GLASS/CERAMICS

Audouin's gull
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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 R



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 ltems/individual: 2.16
Red striped mullet (three-fold approach): any statistically significant differences betwen
individuals with MPs in their Gl 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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