Supplementary material

Figure S1. Gracilaria vermiculophylla in interaction with Zostara marina and Z. noltei beds in intertidal and upper subtidal areas in our study site in the
northwest of Spain, Galicia, at the beach of Cesantes.



Table S1. Databased of all the sites where Gracilaria vermiculophylla has been recorded until date (n = 743).

Site

Lake Akkeshi, Kushiro, Hokkaido
Gamejima, Japan

Takamatsu Bay, Shikoku Island, Japan

Nagasaki, Japan

Hakodate City, Hokkaido, Japan

Tsuruoka City, Yamagata Prefecture, Japan
Kominato City, Chiba Prefecture, Japan
Tosa City, Kochi Prefecture, Japan

Akune City, Kagoshima Prefecture, Japan

Onna Village, Okinawa Prefecture, Japan
Bah & Todos Los Santos, Baja California, Mexico
Miyajima Island, Hiroshima, Japan

The Belon estuary, Brittany, France
St-Pol-de-Ledn, Brittany, France

Aber Wrac’h, Paluden, Brittany, France
Aber BenoT, Penn ar Pont, Brittany, France
Aber BenoT, Le Carpont, Brittany, France
L’Elorn, St-Jean, Brittany, France

Daoulas, Brittany, France

I’ Aulne, Pont de Terenez, Brittany, France
Concarneau, Minaoé, Brittany, France
Lorient, Scorff, Brittany, France

Lorient, Blavet, Brittany, France

Region
Native
Native
Native

Native
Native
Native
Native
Native
Native

Native

Non-native
Native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Location
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean
Northeastern Pacific Ocean

Northwestern Pacific Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean

Latitude
43.05255
36.12656
34.43993
32.83333

41.75878

38.79720

35.12210

33.44710

32.05744

26.49967
31.71679
34.27692
47.80241
48.68019
48.58835
48.55465
48.55853
48.39251
48.35346
48.27025
47.85860
47.74608
47.76333

Longitude
144.89523
136.05250
134.01772
129.91667

140.75865
139.67060
140.19428
133.46806
130.16713

127.82286
-116.64663
132.30577
-3.72956
-3.95898
-4.51794
-4.53613
-4.58496
-4.39020
-4.27890
-4.26519
-3.88233
-3.34996
-3.30448

References

Ohmi (1956)
Ohmi (1956)
Yokoya et al. (1999)

Raikar et al. (2001)
Terada and Yamamoto
(2002)

Terada and Yamamoto
(2002)

Terada and Yamamoto
(2002)

Terada and Yamamoto
(2002)

Terada and Yamamoto
(2002)

Terada and Yamamoto
(2002)

Bellorin et al. (2004)
Bellorin et al. (2004)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)



Etel, St-Héne, Brittany, France

RivQ Styrs@ Gothenburg, Sweden

Oostvoornse Meer, Oostvoorne, The Netherlands
Ria Formosa, Faro, Portugal

Bah & de A Coruf®, Galicia, Spain

Little Cobb Island, Hog Island Bay, Virginia, USA
Oyster Harbor, Hog Island Bay, Virginia, USA
South end of Hog Island Bay, Virginia, USA
Masonboro Sound, New Hanover Co., North Carolina, USA
Carteret Co., North Carolina, USA

Onslow Co., North Carolina, USA

Pender Co., North Carolina, USA

New Hanover Co., North Carolina, USA
Brunswick Co., North Carolina, USA

Cape Fear River estuary, , North Carolina, USA
Kungdyv C, Gothenburg, Sweden

Hog Isind Bay, Delmarva Peninsula, Virginia, USA
Hog Isind Bay, Delmarva Peninsula, Virginia, USA
Hog Isind Bay, Delmarva Peninsula, Virginia, USA
Hog IsInd Bay, Delmarva Peninsula, Virginia, USA
Hog Isind Bay, Delmarva Peninsula, Virginia, USA
Hog IsInd Bay, Delmarva Peninsula, Virginia, USA
Hog Isind Bay, Delmarva Peninsula, Virginia, USA
Hog IsInd Bay, Delmarva Peninsula, Virginia, USA

Hog Isind Bay, Delmarva Peninsula, Virginia, USA

Hog Isind Bay, Delmarva Peninsula, Virginia, USA

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Non-native

Non-native

Northeastern Atlantic Ocean
Northeastern North Sea
Southern North Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northeastern North Sea
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

47.65590
57.65504
51.92768
37.01822
43.39870
37.37278
31.36833
37.44389
34.14816
34.69233
34.55139
34.33822
34.14663
33.88069
33.81611
57.80000
37.55126
37.31634
37.46325
37.45791
37.42321
37.47659
37.39918
37.35911

37.45161

37.31938

-3.20823
11.79766
4.06874
-8.00304
-8.38626
-75.94139
-76.02750
-75.80611
-77.84701
-76.36472
-77.26186
-77.62844
-77.80591
-78.28348
-77.95381
11.81000
-75.67105
-75.89294
-75.80721
-75.79881
-75.74333
-75.75342
-75.72821
-75.74670

-75.79173

-75.83394

Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)
Rueness (2005)

Thomsen et al. (2005)

Thomsen et al. (2005)

Thomsen et al. (2005)

Freshwater et al
Freshwater et al
Freshwater et al
Freshwater et al
Freshwater et al
Freshwater et al
Freshwater et al

Nyberg (2006)

. (2006b)
. (2006a)
. (2006a)
. (2006a)
. (2006a)
. (2006a)
. (2006a)

Thomsen et al. (2006)
Thomsen et al. (2006)
Thomsen et al. (2006)
Thomsen et al. (2006)
Thomsen et al. (2006)
Thomsen et al. (2006)
Thomsen et al. (2006)

Thomsen et al. (2006)
Tyler and McGlathery

(2006)

Tyler and McGlathery

(2006)



Hog Isind Bay, Delmarva Peninsula, Virginia, USA

Hog Isind Bay, Delmarva Peninsula, Virginia, USA

Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark
Wadden Sea National Park, Denmark

Wadden Sea National Park, Denmark

Riv@ Gothenburg, Sweden
Tr&lovsl&ae, Sweden

Kiel, Germany

Riv@ Gothenburg, Sweden
Askim, Gothenburg, Sweden
Vallda, Kungsbacka, Sweden
Koster Islands, Sweden

Halland, Sweden

Non-native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea

Northeastern North Sea

37.16855

37.59328
55.02965
54.96631
54.83524
54.84549
54.87112
54.78803
54.68933
54.69962
54.61308
54.56664
54.53256
54.47568
54.49430
54.59554
54.64195
54.51912
57.65912
57.05364
54.34819
57.65111
57.58417
57.48333
58.35447
57.06372

-75.92307

-75.64221
8.44306
8.38251
8.33264
8.44840
8.58197
8.32017
8.41278
8.65499
8.41100
8.45018
8.53567
8.52854
8.64609
8.73157
8.73513
8.82774

11.79345

12.26361

10.16363

11.78500

11.90222

11.93389

11.40942

12.27772

Tyler and McGlathery
(2006)
Tyler and McGlathery
(2006)

Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nehls (2007)
Nyberg (2007)
Nyberg (2007)
Nyberg (2007)
Nyberg (2007)
Nyberg (2007)
Nyberg (2007)
Nyberg (2007)
Nyberg (2007)



Gothenburg Islands, Sweden

Brofjorden, Sweden

TraslEvsl&ge, Sweden

Yatsushiro, Kumamoto Prefecture, Japan
Hamamustu, Shizuoka Prefecture, Japan

Yamada, lwate Prefecture, Japan

Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark

Horsen Fjord, Denmark

Non-native
Non-native
Non-native
Native

Native

Native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northeastern North Sea
Northeastern North Sea

Northeastern North Sea

Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea

Northeastern North Sea

57.60578
58.35910
57.05373
32.56480
34.64319
39.46611
55.88300
55.87960
55.87790
55.87580
55.86530
55.85650
55.85690
55.86270
55.86160
55.85990
55.84640
55.84490
55.83680
55.82840
55.82700
55.83260
55.81830
55.85800
55.85200
55.84940
55.84900

11.73629
11.42363
12.26242
130.53027
137.68222
141.99197
10.08140
10.08130
10.04550
10.00400
9.96850
9.91830
9.91380
9.89410
9.88810
9.87820
9.88840
9.89360
9.93920
9.98850
10.00730
10.01590
10.05470
9.87970
9.89990
9.92190
9.96720

Nyberg (2007)

Nyberg (2007)

Nyberg (2007)

Phooprong et al. (2007)
Phooprong et al. (2007)
Phooprong et al. (2007)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)



Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Horsen Fjord, Denmark
Wadden Sea, Germany
Horsens Fjord, Denmark
Vejle Fjord, Denmark
Limfjorden, Denmark

Kiel Bay, Germany

Wadden Sea National Park, Denmark
Holckenhavn Fjord, Denmark
@ster Hurup Harbor, Denmark
Egense Harbor, Denmark
Kattegat coast, Sweden
Northern Belt Sea, Denmark

El Yadida, Sidi Moussa, Morocco

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea

Northeastern North Sea

Northeastern Atlantic Ocean

55.84870
55.85770
55.87450
55.87740
55.87130
55.86360
55.85780
55.85890
55.84320
55.83250
55.83460
55.83570
55.83610
55.83020
55.83100
54.90000
55.85000
55.67391
57.07000
54.41000
55.33000
55.34000
56.83000
57.03000
56.90791
55.54545
33.25250

9.99930
10.01730
10.07140
10.05040
10.02740
10.00260

9.95930

9.92590

9.90830

9.97190
10.01250
10.06450

9.93130
10.00380
10.03040

8.32000
10.00000

9.71841

9.65000
10.17000

8.54000
10.79000
10.30000
10.32000
11.39787
10.90825
-8.49889

Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. ( 2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007a)
Thomsen et al. (2007b)
Thomsen et al. (2007b)
Guillemin et al. (2008)



Kiel Fjord, Germany
Glicksburg, Germany
Warnemuinde, Rostock, Germany
Wik, Kiel, Germany

Danish Wadden Sea, Denmark
Western Mandg Denmark
Snaptun Harbour, Denmark
Holckenhavn Fjord, Denmark
S&aq Sweden

Sand@ Sweden

Lerkil Harbour, Sweden

Rorvik, Sweden

Norrevang, Denmark

North Hog Island, Virginia, USA
South Hog Island, Virginia, USA
Fisherman Island, Virginia, USA
South Bay, Virginia, USA

Bamfield Inlet, British Columbia, Canada
Bamfield Inlet, British Columbia, Canada
Courtenay Estuary, Courtenay, Canada

Shoreline Park, Port Moody, Canada

Tahsis, British Columbia, Canada

R & do Burgo, A Coruf®, Galicia, Spain

R & de Foz, Lugo, Galicia, Spain
Ria de Aveiro, Portugal
Ria de Aveiro, Portugal

Ria de Aveiro, Portugal

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean

54.36702
54.83333
54.25167
54.35306
55.24336
57.51039
57.48322
57.62606
57.28664
55.81594
55.85403
55.28900
57.45231
37.47500
37.37139
37.10833
37.29028
48.82894
48.84193
49.67714
49.28183
49.92155
43.32263
43.56087
40.65873
40.64975
40.65054

10.17975
9.51667
12.05000
10.14139
8.48251
11.93878
11.94283
11.87778
8.51681
10.05503
9.87578
10.77850
11.91544
-75.68278
-75.72833
-75.96944
-75.85333
-125.13784
-125.13671
-124.97365
-122.83573
-126.65661
-8.36890
-7.24823
-8.70372
-8.73524
-8.69850

Weinberger et al. (2008)
Weinberger et al. (2008)
Weinberger et al. (2008)
Weinberger et al. (2008)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Nyberg et al (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)



Ria de Aveiro, Portugal

Budlong Farm, Greenwich Bay, Rhode Island, USA
Knowles Way Extension, Pt. Judith Pond, Rhode Island, USA
Oakland Beach, Greenwich Bay, Rhode Island, USA
Oakland Beach, Greenwich Bay, Rhode Island, USA

North Frisian Wadden Sea, Germany
East Frisian Wadden Sea, Germany
Western Baltic Sea, Germany

Kieler Bay, Germany

Island of Fehmarn, Germany
Lagoons of Khasan, Rusia
Lazurnaya Bay, Rusia

Cape Rechnoy, Rusia

Japan Sea, North Korea

Estuaire du Belon, Brittany, France
Donghae, South Korea

Donghae, South Korea
Sangjokam, Goseong, South Korea
Daejung, Jeju, South Korea

Hado, Jeju, South Korea
Haengwon, Jeju, South Korea
Kimyeong, Jeju, South Korea

Ildoi Dong, Jeju, South Korea

Seongsan, Jeju, South Korea

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Native

Native

Native

Native

Non-native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea

Northeastern North Sea
Northwestern Japan Sea
Northwestern Japan Sea
Northwestern Japan Sea
Northwestern Japan Sea
Northeastern Atlantic Ocean
Northwestern Japan Sea
Northwestern Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

40.64076
41.68605
41.38936
41.68332
41.68787
54.75024
54.06248
54.26936
54.52233
54.50719

42.44996

43.03333

43.30000

41.45000

47.83083

37.52754

37.49595

34.90374

33.22754

33.51608

33.56187

33.55942

33.52228

33.45816

-8.73054
-71.42480
-71.49446
-71.39789
-71.40390

8.00851

7.85937

11.52486

10.35271

11.24657

130.60842

132.05000

131.81667

130.76667

-3.67667

129.13256

129.16278

128.15168

126.22682

126.90621

126.82798

126.75890

126.52560

126.94713

Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Saunders (2009)
Schories et al. (2009)
Schories et al. (2009)
Schories et al. (2009)
Schories et al. (2009)

Schories et al. (2009)
Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)

Skriptsova and Choi
(2009)



Bangpo, Taean, South Korea

Inuwaka, Chiba, Japan

Shimoda, Shizuoka, Japan

Konami, Oki Island, Japan

Toms Cove, Delmarva Peninsula, Virginia, USA
Chincoteague Channel, Delmarva Peninsula, Virginia, USA
north Hog Island, Delmarva Peninsula, Virginia, USA
south Hog Island, Delmarva Peninsula, Virginia, USA
Castle Ridge Creek, Delmarva Peninsula, Virginia, USA
Elkin Marsh (outside of Oyster Harbor), Delmarva Peninsula, Virginia, USA
Oyster Harbor, Delmarva Peninsula, Virginia, USA

Fishermans Island, Delmarva Peninsula, Virginia, USA

Baegryongdo, Incheon, South Korea
Hackampo, Taean, South Korea
Myodo, Taean, South Korea
Ockdo, Taean, South Korea
Solsum, Taean, South Korea
Bangpo, Taean, South Korea
Daecheon, Boryeong, South Korea
Gyeokpo, Buan, South Korea
Hoidong, Jindo, South Korea
Suguchado, Jindo, South Korea
Dolsando, Yeosu, South Korea
Yegye, Namhae, South Korea
Sangjokam, Goseong, South Korea

Gijang, Busan, South Korea

Native

Native

Native

Native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Native

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

36.50971

35.69649

34.65916

35.62193
37.88607
37.91593
37.42968
37.39761
37.42865
37.29416
37.28771
37.09391
37.92361
36.89833
36.47417
36.93583
36.69667
36.50389
36.32250
35.62333
34.42167
34.25556
34.59944
34.82194
34.90444
35.22028

126.32574

140.84709

138.94716

133.14538
-75.37006
-75.39995
-75.70796
-75.72200
-75.84031
-75.84628
-75.91404
-75.96467
124.65111
126.20806
126.41833
126.35722
126.21000
126.33444
126.50389
126.46833
126.34667
125.91889
127.74417
127.82139
128.14528
129.23722

Skriptsova and Choi
(2009)
Skriptsova and Choi
(2009)
Skriptsova and Choi
(2009)
Skriptsova and Choi
(2009)

Thomsen et al. (2009)
Thomsen et al. (2009)
Thomsen et al. (2009)
Thomsen et al. (2009)
Thomsen et al. (2009)
Thomsen et al. (2009)
Thomsen et al. (2009)
Thomsen et al. (2009)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)



Taehwagang, Ulsan, South Korea
Odo-eeri, Pohang, South Korea
Junchun, Donghae, South Korea
Daejung, Jeju, South Korea
Dodoo-ilri, Jeju, South Korea
Dodoo-samri, Jeju, South Korea
llgwo-eeri, Jeju, South Korea
Pyosun, Jeju, South Korea
Sungsan, Jeju, South Korea
Hado, Jeju, South Korea
Haengwon, Jeju, South Korea
Kimnyung, Jeju, South Korea
Chujado, Jeju, South Korea
Oidodong, Jeju, South Korea
Konami, Oki Island, Japan
Nagasaki, Kyushu, Japan
Shimoda, Shizuoka, Japan
Funabashi, Tokyo Bay, Japan
Inuwaka, Chiba, Japan

Weihai, Shandong, China
Qingdao beach, Shandong, China
South Primorye, Rusia

Horsens Fjord, Denmark
Locquenolé& Brittany, France
Pont de la Corde, Brittany, France
St.-Pol-de-L éon, Brittany, France

Rantum, Sylt, Germany

Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern North Sea
Eastern North Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Eastern North Sea

35.46194
36.16500
37.49028
33.22111
33.49972
33.51111
33.24111
33.32611
33.45750
33.51333
33.55722
33.55750
33.96056
33.49417
36.00000
32.00000
34.00000
35.00000
35.00000
37.00000
36.05667
42.00000
55.86750
48.63417
48.64972
48.68889
54.85806

129.35389
129.39944
129.14083
126.24444
126.45361
126.48333
126.22222
126.84278
126.93889
126.89861
126.80083
126.75833
126.28472
126.42722
133.00000
129.00000
138.00000
140.00000
139.00000
122.00000
120.34583
131.00000
9.93944
-3.85917
-3.96028
-3.96750
8.31861

Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)



Kiel-Wik, Tirpitzhafen, Germany
Schilksee, Strande, Germany
Lammholmen, Ocker& Sweden

Ko&n, Arvidsvik, Sweden

Askim, Gothenburg, Sweden

Vallda, Kungsbacka, Sweden

Bua harbour, Sk&l&ra, Sweden

Elkhorn Slough, California, USA

Cape Charles, Virginia, USA

Ocracoke Island, North Carolina, USA
Bogue Sound, North Carolina, USA
Harker's Island, North Carolina, USA
Pivers Island, North Carolina, USA
Lenoxville Point, North Carolina, USA
McGuiness Point, North Carolina, USA
Shackleford Banks, North Carolina, USA
Morgan Island, North Carolina, USA
Sneads Ferry, North Carolina, USA
Topsail Island Bridge, North Carolina, USA
Rogers Creek, North Carolina, USA
Federal Basin, North Carolina, USA
Masonboro Sound, North Carolina, USA
Oak Is, North Carolina, USA

Holden Beach, North Carolina, USA
Bonaparte Creek, North Carolina, USA
Pangp'o, Taean, South Korea

Deaokchon-Ri, South Korea

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Native

Native

Eastern North Sea

Eastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern Pacific Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

54.35361
54.43611
57.70639
57.89472
57.63250
57.48361
57.24833
36.80000
37.26667
35.10000
34.72833
34.72583
34.71972
34.71417
34.70583
34.69333
34.65972
34.54111
34.43833
34.16972
34.20000
34.14472
33.92444
33.91667
33.86944
36.50835
34.05271

10.14861
10.17083
11.65556
11.59250
11.93972
11.94917
12.12528
-121.78333
-76.03333
-75.98333
-76.83722
-76.58167
-76.67278
-76.62583
-76.83722
-76.62306
-76.53139
-77.37444
-77.55333
-77.84861
-77.83333
-17.87222
-78.10472
-78.30000
-78.54722
126.33110
127.31991

Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)
Kim et al. (2010)

Myung et al. (2010)
Myung et al. (2010)



Haengwon, Jeju, South Korea
Hagwi, Jeju, South Korea

1ho, Jeju, South Korea
Jongdal, Jeju, South Korea
Geumneung, Jeju, South Korea
Kimnyeong, Jeju, South Korea
Busan, South Korea
Pyoseon-myeon, Jeju, South Korea
Sinyang, Jeju, South Korea
Sungsan, Jeju, South Korea
Woljeong, Jeju, South Korea
Asamushi, Japan

Inuwaka, Chiba, Japan
Konami, Oki Island, Japan
Nokonosima, Fukuoca, Japan

Shimoda, Shizuoka, Japan
Fyns Hoved, Denmark

Holckenhavn Fjord, Denmark
Marinetta, Po Delta lagoons, Italy
Vallona, Po Delta lagoons, Italy
Barbamarco, Po Delta lagoons, Italy
Canarin, Po Delta lagoons, Italy
Scardovari, Po Delta lagoons, Italy
Ria de Aveiro, Portugal

Ria de Aveiro, Portugal

R & de Formosa, Portugal

Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Native

Non-native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northeastern North Sea

Northeastern North Sea

Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean

33.56313
33.48625
33.50671
33.50708
33.39054
33.56262
35.13073
33.32866
33.42355
33.46587
33.56325
40.89429
35.69652
35.61175
33.62466
34.65633

55.61500

55.29667
45.06111
45.04500
4498444
44.93667
44.83833
40.66604
40.63403
36.98333

126.80759
126.39631
126.45506
126.91708
126.23463
126.74811
129.15010
126.84740
126.93670
126.94721
126.79234
140.85680
140.84653
133.11669
130.30454
138.94784

10.61167

10.77000
12.35361
12.38250
12.47861
12.47861
12.41278
-8.67923
-8.67569
-7.91667

Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)
Myung et al. (2010)

Myung et al. (2010)
Nejrup and Pedersen
(2010)
Nejrup and Pedersen
(2010)

Sfriso et al. (2010)
Sfriso et al. (2010)
Sfriso et al. (2010)
Sfriso et al. (2010)
Sfriso et al. (2010)
Sousa et al. (2010)

Villanueva et al. (2010)

Abreu et al. (2011)



R & de Aveiro, Portugal

R & de Aveiro, Portugal

R & de Aveiro, Portugal

R & de Aveiro, Portugal

Savannah, Georgia

Savannah, Georgia

Savannah, Georgia

Savannah, Georgia

Hilton Head, South Carolina Coast
Hilton Head, South Carolina Coast
Hilton Head, South Carolina Coast
Hilton Head, South Carolina Coast
Hilton Head, South Carolina Coast
Charleston, South Carolina Coast
Charleston, South Carolina Coast
Charleston, South Carolina Coast
Charleston, South Carolina Coast
Ria de Aveiro, Portugal

South of the Venice lagoons, Venice, Italy
North of the Venice lagoons, Venice, Italy
Goro, Po Delta lagoons, Italy
Scardovari, Po Delta lagoons, Italy
Canarin, Po Delta lagoons, Italy
Barbamarco, Po Delta lagoons, Italy
Vallona, Po Delta lagoons, Italy
Marinetta, Po Delta lagoons, Italy

Caleri, Po Delta lagoons, Italy

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern North Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea
Northern Mediterranean Sea

Northern Mediterranean Sea

40.63333
40.63406
40.63647
40.63908
31.92600
31.95130
31.96150
31.96330
32.22270
32.22320
32.22540
32.23090
32.33760
32.59750
32.75150
32.77070
32.78660
40.60500
45.21130
45.50032
44.81428
44.86017
44.93459
44.99168
45.01546
45.05466
45.09027

-8.71667
-8.67585
-8.66755
-8.66400
-80.98060
-80.98290
-80.95070
-81.01400
-80.78760
-80.76940
-80.78310
-80.79440
-80.78850
-80.18250
-79.90300
-79.95130
-79.89460
-8.73556
12.25334
12.54501
12.31993
12.41743
12.49812
12.45357
12.40482
12.36952
12.32161

Abreu et al. (2011)
Abreu et al. (2011)
Abreu et al. (2011)
Abreu et al. (2011)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Byers et al. (2012)
Cacabelos et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)
Sfriso et al. (2012)



Pialassa della Baiona, Ravenna, Italy

Teneri, Venice, Italy

Estero Banderitas, Baja California Sur, Mexico

Ohuira, Mexico
Navachiste, Mexico
Altata, Mexico
Reforma, Mexico
Ceuta, Mexico
Urias, Mexico

Tecapan, Mexico

South California, USA
Virginia, USA
Massachusetts, USA
Rhode Island, USA
Oyster, Virginia, USA
Ramshorn, Virginia, USA
Mockhorn, Virginia, USA
New, Virginia, USA
Wreck, Virginia, USA
Cobb, Virginia, USA
Vancouver, Canada
Vancouver, Canada
Washington, USA
California, USA
California, USA

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northern Mediterranean Sea

Northern Mediterranean Sea

Northeastern Pacific Ocean

Northeastern Pacific Ocean

Northeastern Pacific Ocean

Northeastern Pacific Ocean

Northeastern Pacific Ocean

Northeastern Pacific Ocean

Northeastern Pacific Ocean

Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean

Northeastern Pacific Ocean

44.50257
45.39614

24.87193

25.66694

25.46345

24.64048

25.07645

23.88465

23.18898

22.53853
33.62101
37.36353
42.34975
41.59735
37.28790
37.31243
37.29248
37.29051
37.27133
37.31257
49.28132
48.90814
48.67348
36.92702
37.63658

12.25506
12.21351

-112.15227

-108.96162

-108.83797

-107.94374

-108.06050

-106.94077

-106.36415

-105.74299
-118.29880
-75.80182
-70.90583
-71.35298
-75.92392
-75.88704
-75.88253
-75.85988
-75.80134
-75.76643
-123.53632
-125.28877
-122.58174
-121.95891
-122.30630

Sfriso et al. (2012)

Sfriso et al. (2012)
Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Garc B-Rodr guez et al.
(2013)

Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)



California, USA

California, USA

Baja California, Mexico

Baja California Sur, Mexico

Baja California Sur, Mexico

Baja California Sur, Mexico

Baja California Sur, Mexico

Baja California Sur, Mexico

Baja California Sur, Mexico

Las Piedras, Sinaloa, Mexico

El Tortugo, Sinaloa, Mexico
Altamura, Sinaloa, Mexico

San Mart i, Sinaloa, Mexico
Marblehead, Massachusetts, USA
Warwick, Rhode Island, USA
Warwick, Rhode Island, USA
Warwick, Rhode Island, USA
Long Neck, Delaware, USA
West Ocean City, Maryland, USA
George Island Landing, Maryland, USA
Chincoteague, Virginia, USA
Greenbush, Virginia, USA
Machipongo, Virginia, USA
Virginia Beach, Virginia, USA
Naxera, Virginia, USA

Virginia Beach, Virginia, USA

Newport News, Virginia, USA

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

37.41081
32.66353
32.53108
26.87749
26.78525
26.51525
24.63235
25.11718
24.50944
25.77693
25.35591
25.03104
22.58424
42.46736
41.69359
41.46847
41.38916
38.64338
38.27146
38.05808
37.83514
37.79047
37.34230
37.09917
37.35129
36.73754
37.18931

-122.49168
-117.18879
-117.12741
-113.15334
-113.46454
-112.99280
-111.88223
-112.24964
-111.66840
-109.39362
-108.76534
-108.15502
-105.85733
-70.82467
-71.34595
-71.37343
-71.45907
-75.08996
-75.10127
-75.29351
-75.41790
-75.79108
-75.82500
-75.93808
-76.43565
-75.89285
-76.69574

Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)



Last Chance, North Carolina, USA
Davis, North Carolina, USA

Holden Beach, North Carolina, USA
Topsail Beach, North Carolina, USA
Myrtle Beach, South Carolina, USA
Hilton Head Island, South Carolina, USA
Melbourne Beach, Florida, USA
Missj@ Sweden

Rams@ Sweden

Olstenshamn, Sweden

Fl&gen, Sweden

Gothenburg, Sweden

Asa, Sweden

Tr&lovsl&e, Sweden

Nibe, Denmark

Knebel, Denmark
SamsgMunicipality, Denmark
AlrgSund, Denmark

Saksild Bugt, Denmark

Vejle Fjord, Denmark

Tranekeer, Denmark

Gredstedbro, Denmark

Hder Municipality, Denmark
Nieblum, Germany

Reul®nkdge, Germany

Fehmarn Island, Germany

Waabs, Germany

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Baltic Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Northeastern North Sea
Eastern North Sea

Eastern North Sea

Eastern North Sea

Eastern North Sea
Southwestern Baltic Sea
Southeastern North Sea
Southeastern North Sea
Southeastern North Sea
Southeastern North Sea
Southwestern Baltic Sea

Southwestern Baltic Sea

35.34778
34.77389
33.85509
34.35111
33.63593
32.16738
28.06236
58.33592
58.82387
58.40640
57.93964
57.65485
57.33176
57.02399
57.05125
56.17828
55.94519
55.84218
55.98258
55.69888
55.11268
55.40037
54.97464
54.67060
54.57762
54.43106
54.49774

-76.07378
-76.42434
-78.31893
-77.57613
-78.77420
-80.64319
-80.53028
16.94805
11.11782
11.18462
11.73573
11.76913
12.03634
12.28684
9.66489
10.31620
10.65021
10.06570
10.28280
9.61576
10.85776
8.62058
8.55174
8.45996
8.85004
11.06427
9.96289

Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)



Wisch, Germany

English Channel, Locquirec, France

English Channel, Clé&ler, France

Plougastel-Daoulas, France
Clé&len-Cap-Sizun, France
Plouhinec, France

Bénodet, France

Bay of Biscay, Groix, France

Mindelo, Portugal

Vila Praia de Ancora, Portugal

Belinho, Portugal

P&voa de Varzim, Portugal

A dos Cunhados e Maceira, Portugal

Alcabideche, Portugal

Alcochete, Portugal

Settbal Municipality, Portugal

Eden Beach, Sassari, Italy
Comacchio, Ferrara, Italy

Venice Lagoon, Venice, Italy

Shinan District, Qingdao, Shandong, China

Jinghai Wan, China
Ch'angam-dong, North Korea
Ch'am-ch'on, North Korea

Seo-gu, Inchon, South Korea

Jung-gu, Inchon, South Korea
Siheung, Gyeonggi, South Korea
Dangjin, South Chungcheong, South Korea

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Native

Native

Native

Native

Native

Native

Native

Native

Southwestern Baltic Sea

Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean

Northwesternern Mediterranean Sea
Northwesternern Mediterranean Sea

Northwesternern Mediterranean Sea

Northwestern Yellow Sea
Northwestern Yellow Sea
Northeastern Yellow Sea
Northeastern Yellow Sea
Northeastern Yellow Sea
Northeastern Yellow Sea
Northeastern Yellow Sea

Northeastern Yellow Sea

54.45108
48.73489
48.72101
48.31684
48.12057
47.97992
47.85300
47.66912
41.31841
41.80683
41.59287
41.40068
39.18591
38.73523
38.76409
38.47987
40.86032
4481273
45.27944
36.06052
36.90890
38.06728
38.24913
37.54193
37.50753
37.32384
37.03593

10.29560
-3.65622
-4.16121
-4.37162
-4.66619
-4.49786
-4.09808
-3.42477
-8.75994
-8.87680
-8.81207
-8.80077
-9.38036
-9.48518
-8.97341
-8.74527
8.58239
12.28962
12.24630
120.48681
122.13465
124.79433
124.82323
126.63008
126.36989
126.67344
126.42771

Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)



Taean-gun, South Chungcheong, South Korea
Seocheon, South Chungcheong, South Korea
Gochang-gun, North Jeolla, South Korea
Condado de Muan, South Jeolla, South Korea
Jindo-gun, South Jeolla, South Korea
Jindo-gun, South Jeolla, South Korea

South Korea

Goheung-gun, South Jeolla, South Korea
Jeju Island, South Korea

Goseong-gun, South Gyeongsang, South Korea
Busan, South Korea

Tsushima, Japan

Donghae, Gangwon, South Korea

Uam-ri, Rason, North Korea

Zaliv Petra Velikogo, Rusia

Bukhta Reyd Pallada, Rusia

NagQ Prefectura de Okinawa, Japan

Fukue Island, Japan

Saza, Nagasaki, Japan

Omura Bay, Japan

Avriake Sea, Japan

Kumamoto, Japan

Amakusa, Kumamoto, Japan

Tsunagi, Kumamoto, Japan

Hagi, Yamaguchi, Japan

Kochi, Japan

Shikokuchtd, Ehime, Japan

Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Native

Eastern Yellow Sea

Eastern Yellow Sea
Southeastern Yellow Sea
Southeastern Yellow Sea
Southeastern Yellow Sea
Eastern Yellow Sea
Southwestern Japan Sea
Southwestern Japan Sea
Southwestern Japan Sea
Southwestern Japan Sea
Southwestern Japan Sea
Southwestern Japan Sea
Southwestern Japan Sea
Western Japan Sea

Western Japan Sea

Western Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Southeastern Japan Sea
Northwestern Pacific Ocean

Northwestern Pacific Ocean

36.45681
36.06052
35.46233
35.00186
34.68906
34.41616
34.28657
34.76073
33.40303
34.88958
35.24642
34.60298
37.50677
42.25306
42.76453
42.59451
26.66961
32.63643
33.18696
33.02149
33.13919
32.77139
32.33672
32.27861
34.48879
33.46962
34.02705

126.45662
126.60117
126.41326
126.31207
126.22661
126.38357
126.81956
127.48227
126.95908
128.24962
129.34832
129.31344
129.19136
130.61342
131.39397
130.87360
128.03692
128.79540
129.62735
129.92431
130.26114
130.57915
129.96891
130.43303
131.39566
133.50999
133.44123

Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)



Honsh, Japan

Dogojima, Japan
Nishinoshima, Shimane, Japan
Yonago, Tottori, Japan

Osaka Bay, Japan

Echizen, Fukui, Japan

Sado Island, Niigata, Japan
Hamamatsu, Shizuoka, Japan
Suruga Bay, Japan

Suruga Bay, Japan

Minamiizu, Shizuoka, Japan
Sagami Island, Japan
Minamibdso, Chiba, Japan
Koto, Tokio, Japan

Sendai Bay, Japan
Minamisoma, Fukushima, Japan
Yamada, Iwate, Japan
Goshogawara, Aomori, Japan
Hakodate, Hokkaido, Japan
Tomakomai, Hokkaido, Japan
Uchiura Bay, Japé&nJapan
Japan

Otaru, Hokkaidd, Japan
Sarufutsu, Hokkaido, Japan
Mombetsu, Hokkaidd, Japan
Hiroo, Hokkaidd, Japan

Lake Akkeshi, Hokkaidd, Japan

Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Native

Northwestern Pacific Ocean
Southeastern Japan Sea
Southeastern Japan Sea
Southeastern Japan Sea
Northwestern Pacific Ocean
Southeastern Japan Sea
Southeastern Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northeastern Japan Sea
Northeastern Japan Sea
Northwestern Pacific Ocean
Northeastern Japan Sea
Northeastern Japan Sea
Northeastern Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

34.39664
36.20405
36.07530
35.49575
34.37901
35.97357
38.16770
34.65364
34.72249
34.76698
34.62452
35.21056
35.06887
35.62251
38.18919
37.69463
39.52194
41.06974
41.65360
42.55538
42.48371
42.80558
43.30295
45.32046
44.35515
42.37605
43.03710

133.24355
133.33054
133.01170
133.33054
135.21206
135.94716
138.29810
137.73114
138.24511
138.73240
138.90566
139.17638
139.82611
139.82184
141.01172
141.03785
142.08305
140.25199
140.68957
141.66196
140.59233
139.91165
140.83543
142.29402
143.60675
143.41227
144.88410

Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)
Gulbransen (2013)



Izmeny Strait, Hokkaidd, Japan

Tanfilev Strait, Japan

Donghae, South Korea

Pohang, North Gyeongsang, South Korea

Jindo, South Korea

Gochang-gun, North Jeolla, South Korea

Daecheon, South Korea

Qingdao, South Korea

Heiligenhafen, Germany

Nyborg, Denmark

Horsens, Denmark

Nibe, Denmark

Ribe, Denmark

Nordstrand, Germany

St.-Pol-de-Leon, Brittany, France

Ensenada, Baja California, Mexico

Oyster Creek, Salt Bay, Damariscotta, Maine, USA

Salt Bay, Damariscotta, Maine, USA

Upper New Meadows River, Bath, Maine, USA
Pennellville Landing, Brunswick, Maine, USA

Merepoint Boat Launch, Brunswick, Maine, USA

Wharton Point, Maquoit Bay, Brunswick, Maine, USA
Dover Point, Little Bay, Durham, New Hampshire, USA
Sunset Farm, Great Bay, Greenland, New Hampshire, USA
Depot Road, Great Bay, Greenland, New Hampshire, USA
Lubberland Creek, Great Bay, Newmarket, New Hampshire, USA
Mattakeeset Town Landing, Duxbury, Massachusetts, USA

Native
Native
Native
Native
Native
Native
Native
Native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Southwestern Japan Sea
Southwestern Japan Sea
Southeastern Yellow Sea
Southeastern Yellow Sea
Eastern Yellow Sea

Western Yellow Sea
Southwestern Baltic Sea
Southwestern Baltic Sea
Southwestern Baltic Sea
Northeastern North Sea
Eastern North Sea
Southeastern North Sea
Northeastern Atlantic Ocean
Northeastern Pacific Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

43.74623
43.49043
37.49101
36.16456
34.42138
35.61821
36.32308
36.05514
54.38004
55.29840
55.85973
56.98426
55.30989
54.53000
48.67808
31.77463
44.05944
4406111
43.92806
43.86083
43.83306
43.87583
43.12639
43.05083
43.06389
43.07000
42.03639

145.12181
146.09803
129.14178
129.40002
126.34673
126.46714
126.50217
120.36584
10.98304
10.81871
9.87660
9.63025
8.64298
8.87191
-3.96890
-116.61137
-69.50944
-69.86111
-69.52806
-69.96083
-70.01639
-69.99250
-70.82639
-70.83417
-70.89722
-70.90333
-70.66972

Gulbransen (2013)

Gulbransen (2013)

Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Hammann et al
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.
Nettleton et al.

Nettleton et al.

. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
. (2013)
(2013)
(2013)
(2013)
(2013)
(2013)
(2013)
(2013)
(2013)
(2013)
(2013)
(2013)



Bluefish River, Shipyard Center, Duxbury,Massachusetts, USA
Ellisville Harbor State Park, Plymouth, Massachusetts, USA

Indian Trail Rd., Barnstable, Massachusetts, USA
Millway Beach, Barnstable, Massachusetts, USA

Provincetown Harbor, Massachusetts, USA

Capt. Nathaniel Wixon Dock, W. Harwich, Massachusetts, USA
Lewis Pond, Sea Gull Beach, W. Yarmouth, Massachusetts, USA

Goddard State Park, Warwick, Rhode Island, USA
Budlong Farm, Warwick, Rhode Island, USA
Bass Rock, Narragansett, Rhode Island, USA
Potter Pond, South Kingston, Rhode Island, USA
Seaside Beach, Bridgeport, Conneticut, USA
Odense Fjord, Denmark

Narragansett Bay, Rhode Island, USA

Oakland Beach, Greenwich Bay, Rhode Island, USA
Warwick City Park, Rhode Island, USA
Nokoshima Island, Japan

Wilmington River, Georgia, USA

Wassaw Sound, Georgia, USA

Rongcheng, South Korea

Heiligenhafen, Germany

Yingtang beach, Beihai, China

Jinhaian, Beihai, China

Techeng island, Zhanshan, China

Nanao island, Shantou, China

Zhangpu liuao, Zhanzhou, China

Xingling bay, Xiamen, China

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Native

Non-native
Native

Native

Native

Native

Native

Native

Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northeastern North Sea
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Southern Japan Sea
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northern Yellow Sea
Southwestern Baltic Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

42.03833
41.83528
41.70056
41.71639
42.03583
41.66528
41.63667
41.66750
41.68611
41.40500
41.38222
41.15278
55.52659
41.62234
41.68693
41.68772
33.61529
31.98028
31.93676
37.19134
54.38005
21.45000
21.49000
21.15000
23.45000
23.92000
24.60000

-70.67167
-70.53528
-70.28389
-70.29972
-70.18583
-70.11528
-70.22778
-71.43111
-71.42333
-71.45750
-71.53444
-73.21083
10.53125
-71.35046
-71.40238
-71.40635
130.31318
-81.00441
-80.94894
122.58255
10.98304
109.34000
109.11000
110.44000
117.04000
117.77000
118.08000

Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Nettleton et al. (2013)
Thomsen et al. (2013)
Guidone et al. (2014)
Guidone et al. (2014)
Guidone et al. (2014)
Muangmai et al. (2014)
Wright et al. (2014)
Wright et al. (2014)
Hammann et al. (2016)
Hammann et al. (2016)
Liu et al. (2016)

Liu et al. (2016)

Liu et al. (2016)

Liu et al. (2016)

Liu et al. (2016)

Liu et al. (2016)



Shengsi island, Zhoushan, China
Quingdao, China

Quingdao, China

Yinhai, Quingdao, China
Shilaoren sea, Quingdao, China
Stone island, Weihai, China
Dongchu island, Weihai, China
Jiming island, Weihai, China
Long island, Yantai, China
Huangninchuan, Dalian, China
Heshijao, Dalian, China

Zhangzi island, Dalian, China
Rye, New York, USA

Juncheon, Mukho, South Korea

Carlingford Lough, Co. Louth, Ireland

River Glaslyn, Porthmadog, Wales, UK

Batson Creek, Kingsbridge Estuary, Devon, UK
Brownsea Island Lagoon, Dorset, UK
Christchurch Harbour, Dorset, UK

Dundrum Bay, Downpatrick, UK
Moulin, Bay of Brest, Brittany, France
Penfoul, Bay of Brest, Brittany, France
Faou, Bay of Brest, Brittany, France
Rongcheng, China

Qingdao, China

Akkeshi, Japan

Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native

Non-native
Native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Non-native
Native

Native

Native

Northwestern Pacific Ocean
Western Yellow Sea
Western Yellow Sea
Western Yellow Sea
Western Yellow Sea
Northwestern Yellow Sea
Northwestern Yellow Sea
Northwestern Yellow Sea
Northwestern Yellow Sea
Northern Yellow Sea
Northern Yellow Sea

Northern Yellow Sea
Northwestern Atlantic Ocean

Southwestern Japan Sea

Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northern Yellow Sea
Northern Yellow Sea

Northwestern Pacific Ocean

30.68000
36.05000
36.05000
36.06000
36.09000
36.91000
37.04000
37.45000
37.94000
38.82000
38.87000
39.04000
40.96266
37.55084

54.03492

52.92390

50.24292

50.68914

50.71809

54.26188

48.35817
48.36032
48.35828
37.15119
36.05017
43.02383

122.44000
120.34000
120.36000
120.42000
120.49000
122.41000
122.56000
122.48000
120.72000
121.56000
121.56000
122.74000
-73.67700
129.11465

-6.16172

-4.12033

-3.76903

-1.97878

-1.76030

-5.82291

-4.34078

-4.31977

-4.34073
122.55989
120.34975
144.87978

Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Liu et al. (2016)
Gorman et al. (2017)

Gorman et al. (2017)
Krueger-Hadfield et al.
(2017)
Krueger-Hadfield et al.
(2017)
Krueger-Hadfield et al.
(2017)
Krueger-Hadfield et al.
(2017)
Krueger-Hadfield et al.
(2017)
Krueger-Hadfield et al.
(2017)

Surget et al. (2017)
Surget et al. (2017)
Surget et al. (2017)
Wang et al. (2017)
Wang et al. (2017)
Wang et al. (2017)



Tokyo, Japan

Kiel, Germany
Nordstrand, Germany
Belon, France

Pouldouran, France

Shimabira, Japan

Kaeda, Japan

Hakata Bay, Wajiro, Japan
Shikanoshima, Japan
Hikiyama, Japan

Hayase River, Japan
Moune Bay, Japan
Mangoku-ura, Japan
Soukanzan, Japan
Shinoricho, Hakodate, Japan
Lake Akkeshi, Akkeshi, Japan
Futatsuiwa, Abashiri, Japan
Uchiura Bay, Japan
Inubosaki, Choshi, Japan
Heiligenhafen, Germany
Heikendorf Kiel, Germany
Nordstrand, Germany
Saint-Pol-de-Léon, France
Rance, France

Le Faou, France
Pont-I'Abbé& France

A Coruf®, Galicia, Spain

Native

Non-native
Non-native
Non-native
Non-native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Pacific Ocean
Southwestern Baltic Sea
Southeastern North Sea
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Southern Japan Sea
Southern Japan Sea
Northwestern Pacific Ocean
Southeastern Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Southwestern Baltic Sea
Southwestern Baltic Sea
Southeastern North Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean

Northeastern Atlantic Ocean

35.32381
54.39918
54.48611
47.82661
48.76553
31.70682
31.81721
33.67356
33.66313
31.73210
35.61533
38.90119
38.41820
38.35284
41.76486
43.02513
44.04932
42.51550
35.70100
54.38023
54.36383
54.48632
48.67578
48.51460
48.29600
47.86695
43.32829

139.63564
10.21476
8.81244
-3.67236
-3.20039
130.27189
131.44781
130.42696
130.29620
130.67164
135.90649
141.62267
141.41317
141.05969
140.81818
144.87966
144.25790
140.78618
140.86333
10.98321
10.19367
8.81274
-3.97161
-1.96980
-4.18211
-4.21587
-8.37892

Wang et al. (2017)

Wang et al. (2017)

Wang et al. (2017)

Wang et al. (2017)

Wang et al. (2017)

Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)



Aveiro, Portugal

Faro, Portugal

James Island, Charleston, South Carolina, USA
Savannah, Georgia, USA

Elliot's Beach, South Carolina, USA

Great Bay, New Hampshire, USA

Sandy Point, Rhode Island, USA

Lighthouse Point, Long Island Sound, Connecticut, USA
Crab Meadow, New York, USA

Upper Haul Over Wachapreague, Virginia, USA
Castle Ridge Creek Willis Wharf, Virginia, USA
Case Inlet, Washington, USA

Eld Inlet, Washington, USA

Port Moody, British Columbus, Canada
Tomales Bay, California, USA

Bodega Bay, California, USA

Wassaw Sound, Georgia, USA

Naukati Bay, Alaska, USA
Alaska, USA

St. Philip Island, Alaska, USA
Klawock Marina, Alaska, USA
Craig, Alaska, USA

Shelikov Island, Alaska, USA
Dall Island, Alaska, USA

St. Philip Island, Alaska, USA

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean
Northeastern Pacific Ocean

Northwestern Atlantic Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

40.63781
37.02782
32.75115
31.95083
32.31757
43.09208
41.66179
41.24883
40.92862
37.61946
37.45585
47.21050
47.08489
49.28000
38.17965
38.31777
31.93856

55.80588

55.73361

55.63483

55.55385

55.47063

55.26366

55.18806

55.08546

-8.66586
-8.02243
-79.90119
-80.98436
-80.70379
-70.86471
-71.40990
-72.90423
-73.32685
-75.66959
-75.81863
-122.84204
-122.97872
-122.85169
-122.90934
-123.05545
-80.94825

-133.17063

-133.29000

-133.40446

-133.10059

-133.13944

-132.99500

-133.10389

-132.82436

Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)
Bippus et al. (2018)

Haram et al. (2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)



Grayland, Washington, USA
Willapa Bay, Washington, USA
Willapa Bay, Washington, USA
Hobsonville, Oregon, USA

Netarts Bay, Oregon, USA
Yaquina View Rd

Oysterville, Oregon, USA
Bayview, Oregon, USA

Eureka, California, USA

Tompkins Hill Road

Redwood Highway cove

Blake's Landing

San Francisco Bay, California, USA
Bolinas, California, USA

Stinson Beach, California, USA
Strawberry, California, USA
Prunedale, California, USA
Prunedale, California, USA

Morro Bay, California, USA
Baywood-Los Osos, California, USA
Long Beach, California, USA
Huntington Beach, California, USA

Newport Beach, California, USA

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Non-native

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

46.86205

46.60664

46.40293

45.54819

45.41497

44.61105

4457511

44.44216

40.83276

40.70712

40.69929

38.17963

37.94362

37.93031

37.92013

37.88370

36.84602

36.84062

35.34436

35.32690

33.76463

33.69551

33.62409

-124.07171

-123.95453

-123.95172

-123.90614

-123.93463

-124.01118

-123.97910

-124.03988

-124.17195

-124.21149

-12.20543

-122.90926

-122.41194

-122.69612

-122.67152

-122.50821

-121.75362

-121.74419

-120.84045

-120.84150

-118.12692

-118.04635

-117.88633

Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)



Carlsbad, California, USA

San Diego, California, USA

Crown Point, San Diego, California, USA
San Diego, California, USA

San Diego Bay, California, USA

Oostvoornse, The Netherlands

Barnstable, Massachusetts, USA

Cabo Cod Bay, Eastham, Massachusetts, USA
South Yarmouth, Yarmouth, Massachusetts, USA
Toms Cove, Chincoteague, Virginia, USA

Worm Flat (Burton’s Bay), Virginia, USA
EastWye (Cedar Island), Virginia, USA

Poley Point, Gloucester Point, Virginia, USA
Sandy Point, Gloucester Point, Virginia, USA
Wythe, Hampton, Virginia, USA

Stuart Gardens, Virginia, USA

Clonakilty estuary, Ireland

Clonakilty estuary, Ireland

Peirce Island, Portsmouth, New Hampshire, USA
Hilton Park, Dover, New Hampshire, USA

Cedar Point, Durham, New Hampshire, USA
Wagon Hill Farm, Durham, New Hampshire, USA
Adams Point, Durham, New Hampshire, USA
Lubberland Creek, Newmarket, New Hampshire
Depot Road, Greenland, Newmarket, New Hampshire

Sunset Hill Farm, Newington, Newmarket, New Hampshire

Non-native
Non-native
Non-native
Non-native

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean

Northwestern Pacific Ocean
Southern North Sea
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean
Northwestern Atlantic Ocean

Northwestern Atlantic Ocean

33.14185

32.79680

32.79489

32.77227

32.62858
51.91319
41.71514
41.83008
41.64576
37.88241
37.61978
37.59773
37.27422
37.26756
36.99981
36.97462
51.61942
51.61189
43.07536
43.12292
43.12934
43.12457
43.09019
43.07427
43.05611
43.05751

-117.31987

-117.21110

-117.23000

-117.22047

-117.10804
4.03738
-70.30330
-70.00481
-70.19487
-75.37091
-75.66986
-75.62194
-76.58503
-76.55353
-76.37403
-76.40217
-8.88024
-8.84979
-70.74701
-70.82786
-70.85283
-70.87260
-70.86735
-70.90339
-70.89682
-70.83443

Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)
Krueger-Hadfield et al.
(2018)

van Ginneken (2018)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Keller et al. (2019)
Bermejo et al. (2020)
Bermejo et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)
Burdick et al. (2020)



Yeongheung-myeon, Ongjin-gun, Incheon, Korea
Clonakilty estuary, Ireland

Clonakilty estuary, Ireland

Venice Lagoon, Italy

Porto Marghera, Italy

Valle Millecampi, Italy

Venice Lagoon, Italy

Po delta lagoons, Italy

Pialassa della Baiona, Ravenna, Italy
Lagoa de Obidos, Portugal

Figueira da Foz, Portugal

Shinori, Hakodate City, Hokkaido

Terushima, Ichiki-Kushikino City, Kagoshima
Sakaenakamachi, Makurazaki, Kagoshima Prefecture, Japan

Origuchi, Akune, Kagoshima Prefecture, Japan

Ashikita, Kumamoto Prefecture, Japan

Hakata Bay, Fukuoka, Japan

Hakata Bay, Fukuoka, Japan

Miyajimacho, Hatsukaichi, Hiroshima, Japan
Seiyo, Ehime Prefecture, Japan

Ikuno Island, Shimanto, Kochi Prefecture, Japan
Fukahori, Isumi, Chiba, Japan

Shinmaiko, Chita, Aichi Prefecture, Japan

Yura, Hidaka District, Wakayama Prefecture, Japan

Tsui, Inami, Hidaka District, Wakayama Prefecture, Japan

Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native
Non-native

Non-native
Non-native

Non-native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Eastern Yellow Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Mediterranean Sea
Northwestern Mediterranean Sea
Northwestern Mediterranean Sea
Northwestern Mediterranean Sea
Northwestern Mediterranean Sea
Northwestern Mediterranean Sea
Northeastern Atlantic Ocean
Northeastern Atlantic Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

Southwestern Japan Sea

Southwestern Japan Sea

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean

Northwestern Pacific Ocean

37.25278
51.61794
51.60873
45.32820
45.44920
45.27694
45.40647
45.00561
44.50669
39.40526
40.13236
41.76667
31.70000

31.27680

32.06030

32.35380

33.66310

33.67310

33.17800

33.33360

33.29040

35.28491

34.95508

33.98554

33.81230

126.48141
-8.87662
-8.85127
12.24431
12.27604
12.17656
12.30268
12.32926
12.24967
-9.18696
-8.84331

140.81667

130.26667

130.30790

130.20760

130.50790

130.29620

130.32660

132.18960

132.32650

132.92370

140.40849

136.82569

135.07844

135.20301

Samanta et al. (2020)
Schrofner (2020)
Schrofner (2020)
Sfriso et al. (2020a)
Sfriso et al. (2020a)
Sfriso et al. (2020a)
Sfriso et al. (2020b)
Sfriso et al. (2020b)
Sfriso et al. (2020b)
Afonso et al. (2021)
Afonso et al. (2021)
Kameyama et al. (2021)

Kameyama et al. (2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)



Tenjin Island, Sajima, Yokosuka, Kanagawa Prefecture, Japan
Otawa Bay, Yokosuka, Kanagawa Prefecture, Japan
Matsushima, Miyagi Prefecture, Japan

Nagasakimachi, Choshi, Chiba Prefecture, Japan

Hayase, Mihama, Fukui Prefecture, Japan

Ku Okuharamachi, Ishikawa Prefecture, Japan

Noukodomari, Itoigawa, Niigata Prefecture, Japan

Honshi, Japan

Kaminoyama Momonoura, Ishinomaki, Miyagi Prefecture, Japan
Noshiro, Akita Prefecture, Japan

Yamada, lwate Prefecture, Japan

Kagoshima Bay, Japan

Lake Saroma, Hokkaido, Japan

Sado Island, Niigata, Japan

Cesantes' Beach, Galicia, Spain

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Native

Non-native

Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Southeastern Japan Sea
Southeastern Japan Sea
Eastern Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northeastern Japan Sea
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Northwestern Pacific Ocean
Eastern Japan Sea

Northeastern Atlantic Ocean

35.13350

35.22189

38.35189

35.69428

35.61633

37.07784

37.10935

38.35079

38.39931

40.20988

39.58736

31.70150

44.12945

33.03930

42.30956

139.36180

139.60659

141.06145

140.86540

135.90758

136.90604

137.99973

141.05450

141.43002

139.99954

141.95918

130.75656

143.77629

133.25790

-8.62582

Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Krueger-Hadfield et al.
(2021)
Personal observations in
2021



Table S2. Characteristics of the MAXENT model built for G. vermiculophyllum based on salinity, temperature, nitrate, pH, phosphate, PAR and
oxygen, including the evaluation approaches, the area under the receiver operating characteristic curve (AUC), sensitivity, Kappa and true skill
statistics (TSS). Model outputs are derived from the average of 25 simulations.

Model Characteristics G. vermiculophyllum

Regularized training gain 2.45308
Unregularized training gain 2.62172
Training AUC 0.97522
Test AUC 0.97558
Sensitivity 0.947184445
Kappa 0.78807566
TSS 0.924062133
Logistic threshold 0.21544
Number of interactions 500
Records used for Test 227
Records used for training 531
Points used for the SDM (background points) 10342.2
Output format Logistic
Regularization multiplier 1

Max. number of backgrounds points 10,000
Replicate run type Crossvalidate
Maximum interactions 500
Convergence threshold 0.00001
Adjust sample radius 0
Log file maxent.log



Default prevalence 0

Table S3. Results of the relative contributions (%) of the environmental descriptors of the SDMs built for G. vermiculophyllum based on salinity,
temperature, nitrate, pH, phosphate, PAR and oxigen. Results are derived from the average of 25 simulations.

Variable Relative contribution

Salinity 25.8
Temperature 19.8
Nitrate 17.9
pH 16.2
Phosphate 15.5
PAR 4.7
Oxigen 0.1

Table S4. Characteristics of the MAXENT model built for G. vermiculophyllum based on temperature and salinity including the evaluation
approaches, the area under the receiver operating characteristic curve (AUC), sensitivity, Kappa and true skill statistics (TSS). Model outputs are
derived from the average of 25 simulations.

Model Characteristics A. vermiculophyllum

Regularized training gain 2.390504
Unregularized training gain 2.530088
Training AUC 0.971148
Test AUC 0.973452

Sensitivity 0.928497577



Kappa 0.635785926

TSS 0.882461577
Logistic threshold 0.156324
Number of interactions 500
Records used for Test 227
Records used for training 531
Points used for the SDM (background points) 10339.68
Output format Logistic
Regularization multiplier 1

Max. number of backgrounds points 10,000
Replicate run type Crossvalidate
Maximum interactions 500
Convergence threshold 0.00001
Adjust sample radius 0
Log file maxent.log
Default prevalence 0

Table S5. Results of the relative contributions (%) of the environmental descriptors of the SDMs built for G. vermiculophyllum based on
temperature and salinity. Results are derived from the average of 25 simulations

Variable Relative contribution
Minimum salinity 36.2
Minimum temperature 29.1
Mean temperature 26.2
Maximum temperature 7.4

Maximum salinity 11




