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Fig. S1. Pipeline for plastic analysis. A) Plastic debris were manually sorted and separated from organic material containing zooplankton B) Plastics were scanned by ZoosCan and C) image processed to assess a large set of morphological parameters. Example of sorted plastic categories D) fragments, E) film F) fiber, G) filament with images uploaded in EcoTaxa (http://ecotaxa.obs-vlfr.fr. (Picheral & Irisson 2017) a tool for the taxonomic classification of images.
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Fig. S2. Plastic surface area (m2 km-2) collected in surface waters during the Tara Mediterranean expedition. The surface areas are calculated for each sampling station in the different regional basins (Spalding et al., 2007) and the circulation in the upper layers (Millot and Taupier-Letage, 2005)
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Fig. S3 Topology of plastic debris in different sub-basins of the Mediterranean Sea. 
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[bookmark: _GoBack]Fig. S4. Concentration of plastic debris (items km-2) excluding fibers and fibers abundance collected in surface waters during the Tara Mediterranean expedition. 
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[bookmark: __DdeLink__8053_978994435]Fig. S5. Regression Model 2 with scatter plot showing the relationships between: A) total plastic (items Km-2) and abundance of Microfibers (r=0.917, p < 0.001; N124). B) abundance of Microfibers (m3) and synthetic microfiber (SFPs), (r=0.868 p < 0.001; N10) collected simultaneously in 10 stations and filtered through a 20µm sieve (see Pedrotti et al. (32).
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Fig. S6. A) Upper panels: Light gray columns represent the in situ plastic concentration measured in correspondence with stations having a LPPI value under the respective threshold, i.e. in stations in which the LPPI predict low plastic concentration. Dark gray columns represent the plastic concentration over the threshold, i.e. in stations in which the LPPI predict low plastic concentration. Left upper panel shows in situ plastic weight, right upper panel in situ plastic abundance. LPPI was calculated with a distance threshold of 0.20° and an advective time tau of 20 days. Error bars indicate the standard deviation, while black stars indicate the significance of the bootstrap test (*: p<0.05; **: p<0.01; ***: p<0.001). B) Bottom panels: significance of the bootstrap test when changing the advective time used to calculate the LPPI.  Left bottom panel shows in situ plastic weight, right bottom panel in situ plastic abundance. The horizontal black dashed line indicates the p-value of 0.05, below which the bootstrap test is significant. "




















Fig. S7. Same as Figure 6B, with the difference that the distance threshold dt used was 0.05º.
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Fig. S8. Same as in Figure 6B, with the difference that the LPPI was calculated separately for A) rivers (LPPIR, upper panels) and B) cities (LPPIC, lower panels).
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Fig. S9 Microplastics collected during the Tara Mediterranean expedition. A and B) photomicrographs showing an advanced state of fragmentation, C and D) Scanning electron microscopic images of the rich microbial community attached.


Table S1. Differences in plastic concentrations (items km-2, weight g km-2) and total surface area occupied by plastics (m2 km2) among Tyrrehenian, Ligurian Provençal, WEST Med, Ionian Sea, Levantine Sea and Aegean Sea detected by the Kruskal-Wallis tests using Chi-Square (df=5) distribution. * p<0.05; ** p<0.01; *** p<0.001

	Plastic 
	 
	Tyrrehenian
	Ligurian Provençal
	WEST Med
	Ionian Sea
	Levantine Sea
	Aegean Sea

	1
	Tyrrehenian
	-
	ns
	ns
	ns
	***
	ns

	2
	
	-
	ns
	ns
	ns
	***
	ns

	3
	
	-
	ns
	ns
	ns
	***
	ns

	1
	Ligurian Provençal
	ns
	-
	ns
	ns
	***
	ns

	2
	
	ns
	-
	ns
	ns
	***
	ns

	3
	
	ns
	-
	ns
	ns
	***
	ns

	1
	WEST Med
	ns
	ns
	-
	ns
	***
	ns

	2
	
	ns
	ns
	-
	ns
	***
	ns

	3
	
	ns
	ns
	-
	ns
	***
	ns

	1
	Ionian Sea
	ns
	ns
	ns
	-
	***
	ns

	2
	
	ns
	ns
	ns
	-
	***
	ns

	3
	
	ns
	ns
	ns
	-
	***
	ns

	1
	Levantine Sea
	***
	***
	***
	***
	-
	**

	2
	
	***
	***
	***
	***
	-
	*

	3
	
	***
	***
	***
	***
	-
	*

	1
	Aegean Sea
	ns
	ns
	ns
	ns
	**
	-

	2
	
	ns
	ns
	ns
	ns
	*
	-

	3
	
	ns
	ns
	ns
	ns
	*
	




Table S2 A) Differences in plastic size distribution among sub-basins detected by analysis of covariance (ANCOVA). B) slopes are derived from ANCOVA analysis. C) significant regional differences when present, were assessed by post hoc Turkey HSD with multiple pairwise comparisons.


	Plastic Size distribution ≤ 1mm
	Plastic Size distribution > 1mm

	A) Source
	Sum Sq
	d.f.
	Mean Sq
	F
	Prob>F
	Sum Sq
	d.f.
	Mean Sq
	F
	Prob>F

	type
	74.97
	6
	12.50
	332,48
	***
	116.11
	6
	19.35
	143.26
	***

	Xvalues
	3.70
	1
	3.70
	98,39
	***
	1593.37
	1
	1593.37
	11795.61
	***

	type*Xvalues
	0.89
	6
	0.15
	3,96
	***
	12.10
	6
	2.02
	14.92
	***

	Error
	5.00
	133
	0.04
	 
	 
	50.39
	373
	0.14
	 
	 



	Plastic Size distribution
	Bassin
	All Mediterranean
	1- Alboran Sea
	2-Tyrrhenian Sea
	3-Ligurian- Provençal
	4-WEST Med
	5-Ionian Sea
	6-Levantine Sea
	7-Aegean Sea

	B) slopes
	≤ 1mm
	-0.45
	-0.30
	-0.50
	-0.58
	-0.80
	-0.41
	-0.90
	-0.12

	 
	> 1mm
	-2.05
	-2.34
	-2.06
	-1.91
	-2.14
	-1.99
	-1.62
	-2.0

	p
	 
	***
	***
	***
	***
	***
	***
	***
	***



	C) 
	1
	1
	1
	1
	1
	1
	2
	2
	2
	2
	2
	3
	3
	3
	3
	4
	4
	4
	5
	5
	6

	p
	2
	3
	4
	5
	6
	7
	3
	4
	5
	6
	7
	4
	5
	6
	7
	5
	6
	7
	6
	7
	7

	≤ 1mm
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	ns
	*
	ns
	ns
	ns
	***

	> 1mm
	ns
	****
	ns
	ns
	*
	ns
	ns
	ns
	ns
	***
	*
	*
	ns
	***
	***
	ns
	***
	ns
	***
	***
	***




* p<0.05; ** p<0.01; *** p<0.001


Table S3 A) Differences in size distribution of plastic categories detected by analysis of covariance (ANCOVA). B) slopes by types (except foam) are derived from ANCOVA analysis. C) significant differences were assessed by post hoc Turkey HSD with multiple pairwise comparisons.

	Plastic Size distribution ≤ 1mm
	Plastic Size distribution > 1mm

	A) Source
	Sum Sq
	d.f.
	Mean Sq
	F
	Prob>F
	Sum Sq
	d.f.
	Mean Sq
	F
	Prob>F

	type
	84.35
	4
	21.09
	231.07
	***
	105.449
	4
	26.362
	224.849
	***

	Xvalues
	16.71
	1
	16.71
	183.12
	***
	467.19
	1
	467.519
	3987.567
	***

	type*Xvalues
	10.70
	4
	2.67
	29.30
	***
	32.80
	4
	8.120
	69.257
	***

	Error
	8.21
	90
	0.09
	 
	 
	26.028
	222
	0.117
	 
	 



	 
	1-Fiber
	2-Filament
	2-Film
	4-Fragment
	5-Pellet

	Plastic Size 
distribution 
	≤ 1mm
	> 1mm
	≤ 1mm
	> 1mm
	≤ 1mm
	> 1mm
	≤ 1mm
	> 1mm
	≤ 1mm
	> 1mm

	B) slopes
	-2.59
	-1.36
	-1.83
	-1.23
	-0.54
	-1,.0
	-0.06
	-1.96
	-0.72
	-0.90

	r2
	0.94
	0.91
	0.84
	0.86
	0.39
	0.92
	-0.14
	0.99
	0.25
	-0.83

	p
	***
	***
	***
	***
	*
	***
	ns
	***
	**
	***



	C)
	1
	1
	1
	1
	2
	2
	2
	3
	3
	4

	p
	2
	3
	4
	5
	3
	4
	5
	4
	5
	5

	≤ 1mm
	*
	***
	***
	***
	***
	***
	**
	ns
	ns
	ns

	> 1mm
	ns
	ns
	**
	ns
	ns
	***
	*
	***
	*
	***


* p<0.05; ** p<0.01; *** p<0.001




3

image1.tif




image2.jpeg
45°N

42°N -

39°N

30°N

102

Mediterranean subbasins
El Alboran Sea
Tyrrhenian Sea
Liguro-Provengal basin
West Med. Sea

10" 10°
Plastic (m? km?)

|:| Ionian Sea
|:| Aegean Sea
|:| Levantine Sea

10'

Currents
—» Main currents

Q Water mixing
zone and eddies




image3.emf



0 10 20 30 40 50 60 70 80 90 100



Levantine



Ionian sea



 Aegean Sea



WEST Med



Ligurian-Provençal



Tyrrhenian Sea



Alboran Sea



Plastic types



Fragment



Microfiber



Film



Foam



Pellet/Granule



Filament











image4.emf



0.0E+00



1.0E+06



2.0E+06



3.0E+06



4.0E+06



5.0E+06



6.0E+06



7.0E+06



8.0E+06



9.0E+06



0.0E+00



5.0E+04



1.0E+05



1.5E+05



2.0E+05



2.5E+05



3.0E+05



3.5E+05



4.0E+05



4.5E+05



-5
.0



0
0.



81
2.



18
3.



49
4.



23
5.



29
5.



34
5.



79
6.



19
7.



04
7.



18
7.



50
7.



58
8.



00
8.



29
9.



18
9.



36
9.



63
9.



64
9.



76
10



.0
1



10
.6



3
11



.4
8



11
.8



7
12



.5
8



13
.1



8
14



.1
9



15
.0



7
15



.7
5



17
.2



6
19



.0
7



20
.7



7
21



.4
8



23
.3



5
25



.2
4



26
.1



6
27



.0
0



30
.0



1
32



.7
4



33
.6



7
34



.4
7



To
ta



l p
la



st
ic



s 
ab



un
da



nc
e/



km
 2



 



Fi
be



r a
bu



nd
an



ce
/k



m
 2



Longitude  W/E 



Fiber abundance
Total plastic abundance without fibers










0.0E+00

1.0E+06

2.0E+06

3.0E+06

4.0E+06

5.0E+06

6.0E+06

7.0E+06

8.0E+06

9.0E+06

0.0E+00

5.0E+04

1.0E+05

1.5E+05

2.0E+05

2.5E+05

3.0E+05

3.5E+05

4.0E+05

4.5E+05

-

5

.

0

0

0

.

8

1

2

.

1

8

3

.

4

9

4

.

2

3

5

.

2

9

5

.

3

4

5

.

7

9

6

.

1

9

7

.

0

4

7

.

1

8

7

.

5

0

7

.

5

8

8

.

0

0

8

.

2

9

9

.

1

8

9

.

3

6

9

.

6

3

9

.

6

4

9

.

7

6

1

0

.

0

1

1

0

.

6

3

1

1

.

4

8

1

1

.

8

7

1

2

.

5

8

1

3

.

1

8

1

4

.

1

9

1

5

.

0

7

1

5

.

7

5

1

7

.

2

6

1

9

.

0

7

2

0

.

7

7

2

1

.

4

8

2

3

.

3

5

2

5

.

2

4

2

6

.

1

6

2

7

.

0

0

3

0

.

0

1

3

2

.

7

4

3

3

.

6

7

3

4

.

4

7

T

o

t

a

l

 

p

l

a

s

t

i

c

s

 

a

b

u

n

d

a

n

c

e

/

k

m

 

2

 

F

i

b

e

r

 

a

b

u

n

d

a

n

c

e

/

k

m

 

2

Longitude  W/E 

Fiber abundance

Total plastic abundance without fibers


image5.jpg
SFPs (items m'3)

3.5

2.5

1.5

0.5

x10%

model 2 regression
T T T

y=119429.79 x + -179.93 R%=0.87 p=8.8023e-05

1 1 1

0.05 0.1 0.15
MFS (items m'3)

0.25




image6.jpg
log (fibers abundance nb km'z)

—
w

—
N

—_
—_

—_
(=}

el

oo

=

model 2 regression
T T T

T T

y=0.76 x + 0.31 R%= 0.84 p=2.158e-50

1 1 1 1 1

9 10 11 12 13
log (plastic abundance nb km'z)

14

15

16




image7.jpeg
SFPs (items m'3)

3.5

2.5

1.5

0.5

x10%

model 2 regression
T T T

y=119429.79 x + -179.93 R%=0.87 p=8.8023e-05

1 1 1

0.05 0.1 0.15
MFS (items m'3)

0.25




image8.jpeg
log (fibers abundance nb km'z)

—
w

—
N

—_
—_

—_
(=}

el

oo

=

model 2 regression
T T T

T T

y=0.76 x + 0.31 R%= 0.84 p=2.158e-50

1 1 1 1 1

9 10 11 12 13
log (plastic abundance nb km'z)

14

15

16




image7.png
*kk

LPPI

*kk
I

8*X105

© < ~ o
AN-Ev_ sSwia}l) @douepunge anse|d

LPPI

o o o o
0 o 0

200

m-.mv_ 6) ubBlom onseld




image8.png
0.09

0.08

0.07

0.03

0.02

0.01

LPPI (distance threshold: 0.200°) vs plastic weight

20

40

60
7 (days)

80

100

120




image9.png
p value

0.09

0.08

0.07

0.03

0.02

0.01

LPPI (distance threshold: 0.200°) vs plastic abundance

20

40

60
7 (days)

80

100

120




image10.png
LPPIC. Distance threshold: 0.050°

—_

= = Corr coeff all points
0.9 - = R2 all points
Corr coeff no zeros
0.8~ ——R2 no zeros
® *
NE 0.7 o *
£ o
@ 0.6
n
& 05
1S
204
17}
<
o 0.3
0.2
0.1¢





image11.png
© o o9
N o © =

o
o

©
~

Plastic number (items/kmz)
o o
w [$)]

o
o

0.1

LPPI. Distance threshold: 0.050°

. -
o -
.*"

= = Corr coeff all points
= = R2 all points

Corr coeff no zeros
——R2 no zeros

- == = = = = =

60 80
7 (days)

100




image100.png
LPPIC. Distance threshold: 0.050°

—_

= = Corr coeff all points
0.9 - = R2 all points
Corr coeff no zeros
0.8~ ——R2 no zeros
® *
NE 0.7 o *
£ o
@ 0.6
n
& 05
1S
204
17}
<
o 0.3
0.2
0.1¢





image110.png
© o o9
N o © =

o
o

©
~

Plastic number (items/kmz)
o o
w [$)]

o
o

0.1

LPPI. Distance threshold: 0.050°

. -
o -
.*"

= = Corr coeff all points
= = R2 all points

Corr coeff no zeros
——R2 no zeros

- == = = = = =

60 80
7 (days)

100




image12.png
—_

LPPIR. Distance threshold: 0.050°

o
©

= = Corr coeff all points
= = R2 all points ]
Corr coeff no zeros

Plastic mass (g/kmz)
© o o o o o o o
e N w » [4,] o] ~ [e0]

o

. -
o -
.*"

——R2 no zeros

o

100

120




image13.png
© o o9
N o © =

o
o

Plastic number (items/kmz)
o o o o o
R S

o

LPPIR. Distance threshold: 0.050°

= = Corr coeff all points
= = R2 all points
Corr coeff no zeros
——R2 no zeros

® *
. *k
o

-_——

o

20

40

7 (days)

80 100

120




image14.png
LPPI. Distance threshold: 0.050°

1 T
= = Corr coeff all points
0.9 - = R2 all points 1
Corr coeff no zeros
0.8~ ——R2 no zeros
® *
NE 0.7 o *
£ o
@ 0.6
n
& 05
1S
204
17}
<
o 0.3
0.2
0.1¢





image15.png
LPPIC. Distance threshold: 0.050°

—_

= = Corr coeff all points

0.9 - = R2 all points 1
Corr coeff no zeros
0.8~ ——R2 no zeros B
® *
0.7 - o - |

° -

o
o

©
~

Plastic number (items/kmz)
o o
w [$)]

o
o

0.1

0 T — — m = e

0 20 40 60 80 100 120
7 (days)




image18.png
—_

LPPIR. Distance threshold: 0.050°

o
©

= = Corr coeff all points
= = R2 all points ]
Corr coeff no zeros

Plastic mass (g/kmz)
© o o o o o o o
e N w » [4,] o] ~ [e0]

o

. -
o -
.*"

——R2 no zeros

o

100

120




image19.png
© o o9
N o © =

o
o

Plastic number (items/kmz)
o o o o o
R S

o

LPPIR. Distance threshold: 0.050°

= = Corr coeff all points
= = R2 all points
Corr coeff no zeros
——R2 no zeros

® *
. *k
o

-_——

o

20

40

7 (days)

80 100

120




image20.png
LPPI. Distance threshold: 0.050°

1 T
= = Corr coeff all points
0.9 - = R2 all points 1
Corr coeff no zeros
0.8~ ——R2 no zeros
® *
NE 0.7 o *
£ o
@ 0.6
n
& 05
1S
204
17}
<
o 0.3
0.2
0.1¢





image21.png
LPPIC. Distance threshold: 0.050°

—_

= = Corr coeff all points

0.9 - = R2 all points 1
Corr coeff no zeros
0.8~ ——R2 no zeros B
® *
0.7 - o - |

° -

o
o

©
~

Plastic number (items/kmz)
o o
w [$)]

o
o

0.1

0 T — — m = e

0 20 40 60 80 100 120
7 (days)




image16.tif
) ¥ Llin o ) : [ et
(3] 3.0kV  X3,000 1um WD 15.1mm LEI 3.0kV X500 10um WD 15.1mm





