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reviewed ports according to size, structure, river flowing to the ports and category. All the data above are sourced from (Tulcan et al. 2024).
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1. Tables

Table S1. PAHs concentration in water (ng/L), sediment (ug/kg dw), and biota (ug/kg dw) in ports worldwide, and the classification of the
reviewed ports according to size, structure, river flowing to the ports and category.

Sampling Mean

Standard Minim

Media Port Country  Size  Structure River Calzggéry Year Deviation um Maximum Reference
Water Vlora Port Albania  gmall Open No Fuel 2022 5500 NA NA NA Halo et al., 2022
Water Durres Port Albania  gmall Semi-enclosed No  Transport 2022 4000 NA NA NA Halo et al., 2022
Water Durres Port Albania  gmall Semi-enclosed No  Transport 2022 1200 NA NA NA Halo et al., 2022
Water Vlora Port Albania  gmall Open No Fuel 2022 200 NA NA NA Halo et al., 2022
Water  Jifenjiao Port  China | arge Semi-enclosed No Commercial ~NA 234564 21398 626 6827 Lietal., 2015
Water Jifenjiao Port China Large Semi-enclosed No Commercial 2016 54.64 6.24 48.4 60.88 Lietal., 2019
Water Romano Port  Albania | 3rge Semi-enclosed No Commercial 22%11% 5445000 1576904 3%%00 7600000  Nuroetal., 2020
Water  BarcelonaPort  Spain  |arge Semi-enclosed No Commercial 2009 694 NA NA NA Sa”(;rl‘fzzéi’zi'a .
Water  CastellonPort  Spain  Small Semi-enclosed No  Cargo 2009 25 NA NA NA Sa“‘;TfZZOAi’z“a ot
Water  Tarragona Port Spain Small Semi-enclosed No Fuel 2009 30 NA NA NA San(;rrfzz,g\i/zila .
Water  Waigaogiao Port  China Large Semi-enclosed No Commercial 2020 ~ 482.13 15401  276.6 647.3 Zhang et al., 2023
Water H“a’;%'?fjia” China  Medium Semi-enclosed Yes  Fuel 2020 2361 386 1975 2747  Zhangetal, 2023
Water  Jifenjiao Port  China [ arge Open No Cargo 2020  254.63 4635 2028 3153  Zhangetal., 2023
Water Longmen Port China Large Open No  Transport 2017 44.44 6.32 33.5 48.24 Zheng et al., 2022
Water 'S'amipcoﬂfddah i?;tﬂ; Medium  Open No Commercial NA 350 11489 190 500 © Maggg etal,
Water Vlora Port Albania  gmall Open No Fuel NA 13000 NA 3.7 NA Halo et al., 2023
Water Guangli Port China Small Open Yes Fishing 2018  303.88 NA NA NA Lietal., 2022
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Odabasi et al.,
2017

Mali et al., 2017a
Mali et al., 2017a
Mali et al., 2017a
Mali et al., 2017a

Frenaet al., 2016
Frena et al., 2016

Rumney et al.,
2015

Rumney et al.,
2015

Rumney et al.,
2015

Rumney et al.,
2015

Rumney et al.,
2015

Rumney et al.,
2015

TavakolySany et
al., 2014



Sediment

Sediment

Sediment
Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Santos Port

Ushuai Port

Ushuai Port
MDP Marina

Paranagua Port

West Port

Gaslini Port
Gaslini Port
Gaslini Port
Gaslini Port

Gaslini Port

Bjorlanda
Marina
Eriksberg
Marina

Hinsholmskilen

Marina

Hjuvik Marina

Kebal Marina

Kungshamn
Marina
Marstrand
Marina

Alesund Marina

Brazil

Argentina

Argentina
Argentina

Brazil
Malaysia

Italy
Italy
Italy
Italy
Italy
Sweden
Sweden

Sweden

Sweden

Sweden

Sweden
Sweden

Norway

Large Semi-enclosed
Small Open
Small Open
Small Semi-enclosed
Medium Open
?_l;[?;re— Semi-enclosed

Medium Semi-enclosed
Medium Semi-enclosed
Medium Semi-enclosed
Medium Semi-enclosed
Medium Semi-enclosed

Large Semi-enclosed
Semi-enclosed

Small

Large Semi-enclosed
Small Open
Medium Open

Medium Semi-enclosed
Medium Semi-enclosed

Small Open

Yes
No

No
No
No

Yes

No

No

No

No

No

No

Yes

No

No
No

No

No

No

Commercial

Fuel

Transport
Transport

Commercial
Commercial

Commercial
Commercial
Commercial
Commercial
Commercial
Transport
Transport

Transport

Transport
Transport

Transport
Transport

Transport

NA
2006

2006
2009
NA

2007

2009

2010

2011

2012

2013

2010

2010

2010

2010
2010

2010

2010

2013

263.44
262

307
698.49
63.38

25.5

150

550

3870

4670

2880

640

1220

830

1130
7470

2310

1490

1630

33.08
NA

NA
NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

859

230.35
NA

NA
NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

476

296.52
NA

NA
NA
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA

NA

2550

Torres et al., 2010

Commendatore et
al., 2012
Commendatore et
al., 2012
Albano et al., 2013

Froehner et al.,
2011

Sakari et al., 2010

Moschino et al.,
2016
Moschino et al.,
2016
Moschino et al.,
2016
Moschino et al.,
2016
Moschino et al.,
2016

Eklund et al., 2016
Eklund et al., 2016

Eklund et al., 2016

Eklund et al., 2016
Eklund et al., 2016

Eklund et al., 2016

Eklund et al., 2016

VanDenHeuvel et
al., 2016



Sediment

Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment
Sediment

Sediment

Sediment

Sediment

Sediment

Sediment
Sediment

Sediment

Sediment

Sediment

Sediment

Augusta Port
Recife Port
Hualien Port
Hualien Port
Hualien Port
Hualien Port
Chengkung Port
Chengkung Port
Chengkung Port
Chengkung Port

Fugang Port

Hammerfest
Port

Sisimiut Marina
AlKakrah Port
Mytilene Harbor

Alsancak Harbor
Syney Port
Tagus Port

Syney Port

Boulogne Port

Kaohsiung Port

Italy

Brazil
China
China
China
China
China
China
China
China
China

Norway
Greenland
Qatar
Turkey

Turkey
Canada

Portugal
Canada

France

Taiwan,
China

Large

Small

Semi-enclosed No

Semi-enclosed Yes

Medium Semi-enclosed No

Medium Semi-enclosed No

Medium Semi-enclosed No

Medium Semi-enclosed No

Large
Large
Large
Large

Semi-enclosed No
Semi-enclosed No
Semi-enclosed No
Semi-enclosed No

Medium Semi-enclosed No

Small

Small

Medium

Small

Medium

Small

Small
Small

Small

Super-
Large

Open No
Semi-enclosed No
Open No
Semi-enclosed No

Open No
Open Yes

Semi-enclosed No
Open Yes
Semi-enclosed No

Semi-enclosed Yes

Fuel
Cargo
Fishing
Fishing
Fishing
Fishing
Fishing
Fishing
Fishing
Fishing
Fishing
Transport
Transport
Fishing
Transport

Commercial
Fuel

Transport
Fuel
Fishing

Cargo

2008

2011
2013
2013
2014
2014
2013
2013
2014
2014
2014

NA

2012
NA

2012

NA

2006

8000

138.5
810
460
800

2475

2662.5
2487.5
3450
3737.5
640

6200

10000

265.1

410

1010
60600
1307.6

NA NA
30.3 108.2
407.68 450
117.76 300
163.3 600
2721.17 400
632.33 2000
1235.35 1200
1028.35 2000
1514.05 1800
258.07 310
1900 NA
3000 NA
NA NA
50 NA
320 NA

16055.74 38000

NA NA

61666.67 16779.62 38000

4220

3125.22

NA NA

4658.21  535.8

NA

168.8
1380
580
1000
6800
3500
4800
5400
6500
940

NA

NA

NA

NA

NA
73800
NA

75000

NA

16700.4

Romano et al.,
2016

Maciel et al., 2015
Kao et al., 2015
Kao et al., 2015
Kao et al., 2015
Kao et al., 2015
Kao et al., 2015
Kao et al., 2015
Kao et al., 2015
Kao et al., 2015

Kao et al., 2015

Pedersen et al.,
2015
Pedersen et al.,
2015
Soliman et al.,
2014
Kostopoulou et al.,
2013
Kostopoulou et al.,
2013
Walker et al., 2013
Martins et al.,
2012
Walker et al.,
2013b
Kerambrun et al.,
2012

Chenetal., 2013



Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Kaohsiung Port

Kaohsiung Port

Kaohsiung Port

Kaohsiung
Marina
Kaohsiung
Marina
Kaohsiung
Marina
Kaohsiung
Marina
Kaohsiung
Marina

Kaohsiung Port

Kaohsiung Port
Eastern Port

Kaohsiung Port

Kaohsiung
Marina

Heping Port
Heping Port
Heping Port

Heping Port

Taiwan,
China

Taiwan,
China

Taiwan,
China

Taiwan,
China
Taiwan,
China
Taiwan,
China
Taiwan,
China
Taiwan,
China

Taiwan,
China

Taiwan,
China

Egypt

Taiwan,
China

Taiwan,
China
Taiwan,
China
Taiwan,
China
Taiwan,
China
Taiwan,
China

Super-
Large

Super-
Large

Super-
Large

Small
Small
Small
Small

Small

Super-
Large

Super-
Large

Medium

Super-
Large

Small
Small
Small
Small

Small

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Semi-enclosed

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Yes

Yes

No

No

No

No

Cargo

Cargo

Cargo
Transport
Transport
Transport
Transport

Transport

Cargo

Cargo
Fishing
Cargo
Transport
Fuel
Fuel

Fuel

Fuel

2006

2006

2006

2006

2006

2006

2006

2009

2009

2009

2010

2006

2006

2005

2006

2006

2006

1120.99

1157.89

1598.11

2571.9

2029.4

1178.8

2598

1049.64

5205.37

15480.5

4851

6051.55

992.6

60.12

101.84

199.27

72.36

2152.81

1120.68

2864.49

NA

NA

NA

NA

333.6

8876.33

8785.3

6540.14

6094.61

NA

3.22

2.83

112.38

17.32

33.8

219.4

44.5

NA

NA

NA

NA

783.5

39

6157

180

460

NA

56.9

99.01

86.89

55.05

8785.6

3984.6

11607.5

NA

NA

NA

NA

1891

30521

28575

14100

15741

NA

63.34

104.66

311.65

89.68

Chenetal., 2013

Chenetal., 2013

Chenetal., 2013

Chen et al., 2013
Chenetal., 2013
Chen et al., 2013
Chen et al., 2013

Chenetal., 2012a

Chenetal., 2012a

Chenetal., 2012

Barakat et al.,
2011

Chenetal., 2011
Chenetal., 2011
Kuo et al., 2012
Kuo et al., 2012
Kuo et al., 2012

Kuo et al., 2012



Sediment

Sediment
Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment
Sediment

Sediment

Sediment

Sediment

Sediment

Eastern Port Egypt

Western Port Egypt
Napels Port Italy
Caldera Port Chile

Ancona Marina Italy
Ancona Port Italy
Mucuripe Port Brazil
Rovinj Marina  Croatia
Itaguai Port Brazil
Tromso Marina  Norway

Tromso Port Norway

Grau Marina France

South
Korea

Neendakara Port India

Mohang Port

Grande Port Brazil
Seldovia Marina us

Homer Marina Us

Kaohsiung Taiwan,
Marina China

Medium

Medium
Large

Small
Small
Medium
Small
Medium
Small
Small
Small
Small

Small
Small

Small
Small
Large

Small

Semi-enclosed
Semi-enclosed
Semi-enclosed
Open
Semi-enclosed
Semi-enclosed
Open
Open
Open
Open
Open
Semi-enclosed

Semi-enclosed
Semi-enclosed

Semi-enclosed
Semi-enclosed
Semi-enclosed

Semi-enclosed

No

No
No
No

No

No

No

No

No

No

No

Yes

No
Yes
Yes

No

No

Yes

Fishing
Commercial
Commercial

Fuel
Transport
Commercial
Fishing
Transport
Commercial
Transport
Fuel
Transport
Fishing
Fishing
Minerals
Transport
Transport

Transport

2010

2010
2004
2019

2015

2015

2013

2011

2019

2018

2018

NA

NA
NA
2019

NA

NA

NA

225.93

273.71
5027
2015

111.36

59.12

273.77

10238.2

58.2

NA

860

491

360.14
21913.25
1171.35

19939.47

2124.77

688.4

206.56

193.18
3470
NA

NA

16.61

204.24

371.1

NA

NA

NA

80

NA
8.1
71.42

12333.2

485.74

NA

36.42

47.78
12
NA

NA

42,51

128

9867.1

NA

250

NA

NA

NA

NA

1099.9
3

5058.5

1689.3

NA

886.01

719
21740
NA

NA

75.73

562.6

10609.3

NA

400

NA

NA

NA
NA
1242.77

35259

2802.6

NA

Shreadah et al.,
2011
Shreadah et al.,
2011

Feo et al., 2011

Tovar Salvador et
al., 2023
Baldrighi et al.,
2023
Baldrighi et al.,
2023
DeOliveira et al.,
2023
Pelikan et al.,
2022
Carvalho et al.,
2022
Morgunova et al.,
2021
Morgunova et al.,
2021
Usanase et al.,
2021

Roy et al., 2021

Yahiya et al., 2021
Pinheiro Sousa et
al., 2021
Hartwell et al.,
2019
Hartwell et al.,
2019

Juetal., 2019



Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment
Sediment

Sediment
Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Sediment

Kaohsiung Port

AlKakrah Port
Alwakra Marina
Doha Marina

Aden Port

Piedrabuena
Port

Sul Port

Guajara Port
Vilagarcia Port
Zhanjiang Port

Sibenik Port

Sibenik Marina
Kastela Port

Pemba Port

Kaohsiung Port

Karachi Port

Saint Port

John Port

Taiwan,
China

Qatar
Qatar
Qatar

Yemen

Argentina

Brazil
Brazil

Portugal
China
Croatia

Croatia

Croatia

Mozambiqu

e

Taiwan,
China

Pakistan

Canada

Canada

SUPer- - comi-enclosed
Large
Medium Open

Large Semi-enclosed
Large Semi-enclosed
Medium Semi-enclosed

Small Open

Small Semi-enclosed
Medium Open

Small Semi-enclosed

Medium Open

Medium Semi-enclosed
Large Semi-enclosed

Large Semi-enclosed

Small Semi-enclosed

Super-

Large Semi-enclosed

Super-

Semi-enclosed
Large

Small Semi-enclosed

Small Semi-enclosed

Yes

No

No

No

No

No

No
Yes

No
Yes
No

No

No

No

Yes

Yes

Yes

Yes

Cargo
Fishing
Transport
Transport
Fuel

Transport

Fuel
Fuel

Transport
Commercial

Commercial
Transport
Commercial

Commercial
Cargo
Commercial

Minerals

Minerals

NA

NA

NA

2015

2015

NA

2012
NA

2011
2013
2013

2013

2013

2018

2006

2014

2018

2018

8368.97

60

149

778

9900

270

768.9
1732.12

820.56
453
17138.67

6485

838

2522

NA

426.3

5650

22360

11309.58

155

33

227

NA

NA

NA
639.24

NA
NA
1201.1

NA

NA

NA

NA

146.51

NA

NA

315.4

4

71

69

NA

NA

NA
1145.3

NA
NA
16024

NA

NA

NA

880

257.3

NA

NA

24363

148

229

1560

NA

NA

NA
2812.6

NA
NA
18806

NA

NA

NA

2018

707.6

NA

NA

Juetal., 2019

Soliman et al.,
2019
Soliman et al.,
2019
Soliman et al.,
2019
Al etal.,,
2019Akhaly
Primost et al.,
2018

Dauner et al., 2018

Sodre et al., 2017

Perez Fernandez et
al., 2018

Sun et al., 2018

Mandic et al.,
2018
Mandic et al.,
2018
Mandic et al.,
2018
Boitsov et al.,
2021

Huang et al., 2011

Kahkashan et al.,
2019

Diesbourg et al.,
2023
Diesbourg et al.,
2023



Diesbourg et al.,

Sediment  Barrack Port Canada  small Semi-enclosed Yes Fuel 2018 5290 NA NA NA 2023

Sediment  SaintPort  Canada  Small Semienclosed Yes Minerals 2019 33167 3064 310 a5 Debomgetal
Sediment  JohnPort  Canada  Small Semi-enclosed Yes Minerals 2019 1010 83742 190 2160 O ePougetel
Sediment ~ Barrack Port ~ Canada  gmall Semi-enclosed Yes Fuel 2019 1818.33  734.67 1240 2855 Diesbgg;%et al.,
Sediment  SaintPort  Canada  Small Semi-enclosed Yes Minerals 2020 37167 8179 205 45 erougetel
Sediment ~ JohnPort  Canada  Small Semi-enclosed Yes Minerals ~ 2020 183833 162077 385 4100 DieSbggggget al.,
Sediment  Barrack Port  Canada  small Semi-enclosed Yes  Fuel 2020 223333 132806 975 4070 DiESbgg;%Et al.,
Sediment  SaintPort  Canada  Small Semi-enclosed Yes Minerals 2021 102017 96642 130 2790  D'Pomgetal
Sediment ~ JohnPort  Canada  Small Semi-enclosed Yes Minerals ~ 2021  2586.25 1586.09 345 4180 DieSbggggget al.,
Sediment  BarrackPort  Canada  Small Semi-enclosed Yes  Fuel 2021 290125 317624 120  g3p O erourgeral
Sediment  SaintPort  Canada  Small Semi-enclosed Yes Minerals ~ 2022 150375 169556 155 4390 DieSbggg%et al.
Sediment  JohnPort  Canada  Small Semi-enclosed Yes Minerals 2022 1465 1345 120 2810  DPongetl
Sediment  Barrack Port Canada  gmall Semi-enclosed Yes Fuel 2022 3040 1155 1885 4195 Diesbgg;%et al.,
Sediment ~ Nova Scotia Canada NA NA NA NA NA 6007 25686 37 336770  Davisetal., 2018
Biota  ElminaPot  Ghana | arge Semienclosed Yes  Fishing ~ 2010 183 NA NA NA Ba”dg‘(’)vlefta'-’
Biota  TakoradiPort ~ Ghana  Small Semi-enclosed No  Cargo 2010 165 NA NA NA Ba”dg‘(’)vfft al,
Biota Tema Port Ghana  Medium Semi-enclosed No Cargo 2010 143 32 NA NA Band%\'fft al,
Biota Sagunto Port Spain Medium Semi-enclosed No Cargo 22%%67 39.57 5.19 197.84 197.84 Bouzasetal, 2011

BiOta Gandia Port Spain Small Semi-enclosed Yes Transport 2006- 14.08 4.07 70.39 70.39 Bouzas et al., 2011



Biota

Biota

Biota

Biota

Biota

Biota

Biota

Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota
Biota

Valencia Port

Castellon Port

Saint-Florent
Port

lle Rousse Port
Calvi Marina
Mohang Port

Brest Port

Barcelona Port
Barcelona Port
Barcelona Port
Barcelona Port
Barcelona Port
Barcelona Port
Tarragona Port
Tarragona Port
Tarragona Port
Tarragona Port
Tarragona Port
Tarragona Port
Valencia Port

Valencia Port

Spain
Spain
France

France

France

South
Korea

France
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain

Large Semi-enclosed No

Medium Semi-enclosed No

Large Semi-enclosed Yes

Small

Open

No

Medium Semi-enclosed No

Small

Small

Large
Large
Large
Large
Large
Large
Small
Small
Small
Small
Small
Small
Large
Large

Semi-enclosed

No

Semi-enclosed Yes

Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed
Semi-enclosed

Semi-enclosed

No
No
No
No
No
No
No
No
No
No
No
No
No
No

Cargo

Cargo

Transport

Transport

Transport
Fishing
Cargo

Commercial
Commercial
Commercial
Commercial
Commercial
Commercial
Fuel
Fuel
Fuel
Fuel
Fuel
Fuel
Commercial

Commercial

2007
2006-

2007
2006-

2007
2020

2020

2020

2009

2012

2004
2005
2006
2007
2008
2009
2004
2005
2006
2007
2008
2009
2004
2005

9.94

3.96

75.62

36

37.5

726.5

507

246.2
161
227.4
148.2
320.4
301.7
215.6
155.1
71.7
389.5
225.3
128.8
83.8
74.3

4.07

2.34

54.03

14.84

16.07

NA

32

19
11.6
5.8
13.9
37.4
36.2
39.4
4.7
24.3
53.2
275
9.1
8.8
4

49.67

19.79

378.12

180

187.5

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

49.67

19.79

378.12

180

187.5

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Bouzas et al., 2011

Bouzas et al., 2011

Castrec et al.,
2023
Castrec et al.,
2023
Castrec et al.,
2023

Kim et al., 2014

Lacroix et al.,
2015

Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leon et al., 2013
Leonetal., 2013
Leon et al., 2013
Leon etal., 2013
Leon etal., 2013



Biota
Biota
Biota
Biota
Biota
Biota

Biota
Biota
Biota

Biota
Biota
Biota
Biota
Biota

Biota

Biota

Biota

Biota

Biota

Biota

Biota

Valencia Port
Valencia Port
Valencia Port
Valencia Port
Jifenjiao Port
Jifenjiao Port

Paranagua Port

Oran Port

Mostaganem
Port

Jiazi Marina
Jiazi Marina
Jiazi Marina
Jiazi Marina

Jiazi Marina

Gaslini Port
Gaslini Port
Gaslini Port
Gaslini Port
Gaslini Port
Syney Port

Sewri Port

Spain
Spain
Spain
Spain
China
China

Brazil
Algeria
Algeria

China

China

China

China
China

Italy
Italy
Italy
Italy
Italy
Canada

India

Large Semi-enclosed

Large Semi-enclosed
Large Semi-enclosed
Large Semi-enclosed
Large Semi-enclosed

Large Semi-enclosed

Medium Open

Large Semi-enclosed

Small  Semi-enclosed
Small Open
Small Open
Small Open
Small Open
Small Open

Medium Semi-enclosed
Medium Semi-enclosed
Medium Semi-enclosed
Medium Semi-enclosed
Medium Semi-enclosed

Small

Open

Large Open

No
No
No
No
No
No

No
No
No

Yes
Yes
Yes
Yes
Yes

No

No

No

No

No

Yes

Yes

Commercial
Commercial
Commercial
Commercial
Commercial

Commercial
Commercial
Commercial
Fishing
Transport
Transport
Transport

Transport

Transport

Commercial
Commercial
Commercial
Commercial
Commercial
Fuel

Commercial

2006
2007
2008
2009

NA
2016

2012
2014
2014

2010
2011
2012
2013
2014

2009

2010

2011

2012

2013

2012

NA

65.3
115.2
212.4
134.3

1194.14
661.2

723.38
2736.3
177.5

442.06
487.67
861.72
506.38
975.78

215

200

3225

1820

475

140

246.77

14.8
12.9
5.4
12.1
781.5
395

NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA

NA

NA

82.59

NA
NA
NA
NA
192
71.01
NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA

NA

NA

1233.8
7

NA
NA
NA
NA
2663
1643

NA
NA
NA

NA
NA
NA
NA
NA

NA

NA

NA

NA

NA

NA

1233.87

Leon etal., 2013
Leon et al., 2013
Leon et al., 2013
Leon etal., 2013
Lietal., 2015

Lietal., 2019

Froehner et al.,
2018

Benali et al., 2017
Benali et al., 2017

Yuetal., 2016
Yuetal., 2016
Yuetal., 2016
Yuetal., 2016

Yuetal., 2016

Moschino et al.,
2016
Moschino et al.,
2016
Moschino et al.,
2016
Moschino et al.,
2016
Moschino et al.,
2016
Walker et al.,
2013a
Dhananjayan et
al., 2012a



Biota Tagus Port Portugal  gmall
. Piedrabuena .

Biota Port Argentina  gmall

Biota Brattorkaia Norway  small

Marina

Biota  Havet Marinina  Norway  gmall

Semi-enclosed
Open
Semi-enclosed

Semi-enclosed

No

No

No

No

Transport
Transport
Transport

Transport

NA

NA

452

560

177.71

98.41

NA

NA

44.57

19.59

NA

NA

134.37

74.68

NA

NA

250.68

119.68

Martins et al.,
2012
Primost et al.,
2018
Hansen et al.,
2022
Hansen et al.,
2022

Biota species including: Pomadasys peroteti, Cynoglossus senegalensis, Mytilus galloprovincialis, Donax trunculus, Paracentrotus lividus,
Asterina pectinifera, Diapterus rhombeus, Bardiela ranchus, Isopisthus parvipinnis, Cathorops spixii, Menthicirrhus americanus, Genidens
genidens, Genidens genidens, Eucinostomus argenteus, Crassostrea rivularis, Carcinus maenas, Eleutheronema tetradactylum, Coilia
dussumieri, Otolithes ruber, Sardinella longiceps, Mystus seenghala, Cyclopterus lumpus, Buccinanops globulosus, M. edulis, A. amurensis,

S. cucullata, and H. tubulosa.
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