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Supplementary Figures: Fig. S1-18 

Supplementary Fig. 1. Distribution data for the 122 marine non-native species 
considered in this study. (a) Spatial and (b) latitudinal distribution patterns of collected 
presence records of 122 marine non-native species. (c) Spatial and (d) latitudinal 
distribution patterns of filtered presence records of 122 marine non-native species. In 
panels (a) and (c), grid-cell values represent point density of species distribution data 
with spatial resolution of 30 arcminutes. The blue lines in panels (b) and (d) indicates 
the model fits by a generalized additive model, while the red-shaded area indicates the 
95% confidence intervals. 

 

  



Supplementary Fig. 2. Geographical (a, c) and latitudinal (b, d) distribution 
patterns of marine inundated areas due to sea-level rise (median estimate) under 
SSP5-8.5 scenario by the years (a, b) 2050 and (c, d) 2100. Colored coastal regions 
in panels (a, c) follow the marine ecoregion boundaries and show the log10-transformed 
total inundated area (in km2) due to sea level rise by ecoregion. Each point in (b, d) 
represents the total inundated area by 0.5-degree latitudinal bands, with the red lines 
indicating the model fits and the shaded areas indicating the 95% confidence intervals 
fitted by a generalized additive model. 

 

  



Supplementary Fig. 3. Predicted richness of marine non-native species (n = 122) 
under present-day climates using species distribution models. Predicted richness 
based on (a) continuous and (b) binary habitat suitability predictions are shown. 
Richness values estimated using continuous and binary predictions were highly 
correlated (Pearson’s correlation coefficient = 0.868; p < 0.001).  

 
  



Supplementary Fig. 4. Relationship between observed and predicted number of 
marine non-native species across the marine ecoregions (n = 232). The predicted 
number of marine non-native species was significantly positively correlated with the 
observed number of marine non-native species.  

 

  



Supplementary Fig. 5. Habitat suitability estimation of inundated areas caused by 
sea-level rise for marine non-native species. (a) We identified terrestrial grid cells 
inundated by sea-level rise (purple cells) for each emission scenario and future period. 
(b) We then divided the inundated areas into distinct zones based on spatial connectivity 
using the watershed algorithm with an 8-directional connectivity rule. (c) We estimated 
habitat suitability of marine non-native species in the ocean with species distribution 
models and converted predictions to binary maps of suitable (red) vs. unsuitable (gray) 
for establishment. (d) If at least one marine cell adjacent to a given inundated zone was 
suitable for establishment, the entire inundated zone was considered suitable for the 
species. (e) We iterated the above steps for all inundated areas and obtained habitat 
suitability for establishment within them. 

 
  



Supplementary Fig. 6. Projected changes in richness of marine non-native species 
(n = 122) under future climates using species distribution models. Results shown 
for (a) SSP2-4.5 in 2040-2050, (b) SSP5-8.5 in 2040-2050, (c) SSP2-4.5 in 2090-2100, 
and (d)SSP5-8.5 in 2090-2100. 

 



Supplementary Fig. 7. Predicted richness of marine non-native species (n = 122) 
establishment in inundated land areas driven by sea-level rise in the future. Maps 
show the richness of marine non-native species predicted to establish into inundated 
areas by ecoregion under the SSP2-4.5 scenario by the years (a) 2050 and (c) 2100 
and the SSP5-8.5 scenario by the years (e) 2050 and (g) 2100. Scatter diagrams show 
the latitudinal distribution patterns of richness of marine non-native species predicted 
to establish into inundated areas by ecoregion under the SSP2-4.5 scenario by the 
years (b) 2050 and (d) 2100 and the SSP5-8.5 scenario by the years (f) 2050 and (h) 
2100. Each point in (b, d, f, h) represents the average richness by 0.5-degree 
latitudinal bands, with the red lines indicating the model fits and the shaded areas 
indicating the 95% confidence interval fitted by a generalized additive model. 



 
 

  



Supplementary Fig. 8. Global predicted distributions of marine non-native species 
(n = 122) in future inundated lands. Maps (a) and (c) show the suitable area of marine 
non-native species predicted to establish into inundated areas by ecoregion under the 
SSP5-8.5 scenario by the years (a) 2050 and (c) 2100. Scatter diagrams (b) and (d) show 
the latitudinal distribution patterns of suitable area of marine non-native species 
predicted to establish into inundated areas by ecoregion under the SSP5-8.5 scenario 
by the years (b) 2050 and (d) 2100. Each point in (b, d) represents the total inundated 
area by 0.5-degree latitudinal bands, with the red lines indicating the model fits and the 
shaded areas indicating the 95% confidence interval fitted by a generalized additive 
model.  
 

 
  



Supplementary Fig. 9. Predicted richness of marine non-native species (n = 122) 
with suitable habitat for establishment in inundated land areas driven by sea level 
rise under SSP2-4.5 emission scenario by the year 2050 across 10 highest 
ecoregions.  

 



Supplementary Fig. 10. Predicted richness of marine non-native species (n = 122) 
with suitable habitat for establishment in inundated land areas driven by sea level 
rise under SSP2-4.5 emission scenario by the year 2100 across 10 highest 
ecoregions.  

 

  



Supplementary Fig. 11. Predicted richness of marine non-native species (n = 122) 
with suitable habitat for establishment in inundated land areas driven by sea level 
rise under SSP5-8.5 emission scenario by the year 2050 across 10 highest 
ecoregions. 

 

  



Supplementary Fig. 12. Predicted richness of marine non-native species (n = 122) 
with suitable habitat for establishment in inundated land areas driven by sea level 
rise under SSP5-8.5 emission scenario by the year 2100 across 10 highest 
ecoregions.  

 

  



 
Supplementary Fig. 13. Comparison of the area of suitable inundated habitat for 
establishment of marine non-native species (n = 122) across future time periods 
and Shared Socioeconomic Pathway (SSP) scenarios. We evaluated differences 
using a two-sided paired Wilcoxon signed rank test.  

 

  



Supplementary Fig. 14. Effects of different covariates on the area of suitable 
inundated habitat for establishment of marine non-native species (n = 122) using 
a Bayesian mixed model. Panels (a) and (b) show results under the SSP2-4.5 scenario 
by the years (a) 2050 and (b) 2100. Predictor variables include two continuous factors 
(average distance to estuaries and median absolute latitude for occurrence records) and 
one categorical factor, taxon (Arthropoda, Chordata, Mollusca, and others). Each 
species represents one independent observational unit in the Bayesian regression model. 
Density plots show posterior distributions of predictor variables, points represent 
posterior mean estimates, and horizonal lines per factor show the 95% credible intervals. 
Silhouettes of taxonomic groups are from PhyloPic (http://phylopic.org). 
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Supplementary Fig. 15. Percentage of negative multivariate environmental 
similarity surface (MESS) values for different scenarios and future time periods. 
For each of marine non-native species (n = 122), we quantified MESS values in its 
established non-native marine ecoregions between model calibration data and future 
environmental conditions.  

 

  



Supplementary Fig. 16. Sensitivity results for richness estimates made with species 
distribution model predictions by using the maximizing TSS instead of the 10% 
omission rate as threshold. Maps show the richness of marine non-native species (n = 
122) predicted to establish into inundated areas by ecoregion under the SSP2-4.5 
scenario by the years (a) 2050 and (c) 2100 and the SSP5-8.5 scenario by the years (e) 
2050 and (g) 2100. Scatter diagrams show the latitudinal distribution patterns of 
richness of marine non-native species predicted to establish into inundated areas by 
ecoregion under the SSP2-4.5 scenario by the years (b) 2050 and (d) 2100 and the 
SSP5-8.5 scenario by the years (f) 2050 and (h) 2100. Each point in (b, d, f, h) represents 
the average richness by 0.5-degree latitudinal bands, with the red lines indicating the 
model fits and the shaded areas indicating the 95% confidence interval fitted by a 
generalized additive model. 



 

 

 

  



Supplementary Fig. 17. Pairwise Pearson’s correlation coefficients among marine 
predictors. Abbreviations: tri – terrain ruggedness index; sst – sea surface temperature; 
sss – sea surface salinity; cv – current velocity; o2 – dissolved oxygen. 

 

  



Supplementary Fig. 18. Histogram of overlap in environmental space between 
presence and background data of marine non-native species (n = 122). We 
quantified overlap in environmental space via the Schoener’s D metric. 

 

 



No. Scientific Name Habitat categorization Water depth(m) Substrate type Distribution Range Description K/R Strategy

1 Marenzelleria viridis intertidal 0.1-55 hard and soft Marenzelleria viridis was originally described from Massachusetts, USA, by Verrill (1873) and a
century later was introduced  into  North  European  waters. R

2 Polydora cornuta intertidal and shallow water 0.5-8 soft
Polydora cornuta was originally described from Charleston Harbor, South Carolina, Atlantic USA by
Bosc (1802) and later reported from estuaries and sea ports (mainly located in estuaries) all over the
world (see Radashevsky, 2005)

R

3 Sabella spallanzanii intertidal and shallow <30; 1 hard
The Mediterranean fan worm Sabella spallanzanii (Gmelin, 1791) (Figure 1A) is a native species from
the temperate zone of the Mediterranean Sea and Southern European Atlantic coast and is an invasive
species in Australia and New Zealand

R

4 Eriocheir sinensis intertidal and shallow water 0 - 25; 1.75-3.34 soft
The Chinese mitten crab originates from the Far East, where it ranges from Hong Kong ~22°N to the
border of North Korea ~40°N (Hymanson et al., 1999). From there it has spread via ballast water
(Peters, 1933) (Cohen & Carlton, 1997) to Europe and the USA.

R

5 Sphaeroma terebrans intertidal and shallow water burrowing soft

is common in tropical and subtropical waters throughout the world. It is reported to be distributed in the
intertidal areas of Virginia, Florida, Venezuela, Brazil, the east coast of Southern Africa, India,
Pakistan, Malaysia, Singapore and Eastern Australia (Brooks & Bell, 2005; Schotte et al., 2007).; S.
terebrans is not native to North and South America, but was introduced by humans from the Indo-
Pacific through the shipping trade; It is thought to be native to the Indo-Pacific, and to have been
spread in wooden ships to other locations around the world, such as Florida (U.S.) (Rehm and Humm
1973, Carlton and Ruckelshaus 1997, Brooks and Bell 2005), Central and South America (Ellison and
Farnsworth 1990), and East Africa (Svavarsson et al. 2002)

K&R

6 Callinectes sapidus intertidal and shallow water 0 - 90, usually 0
- 35; 2.9-3.7 soft

Callinectes sapidus, native to the North  American Atlantic seaboard, was reported from  the
Mediterranean and Aegean coast of Turkey  and was previously reported from the Sea of  Marmara
(Zaitsev and Ozturk 2001). It was also  recorded from Fanarion, Greece, in the northern  Aegean Sea
(Riedl 1983).; The blue crab Callinectes sapidus Rathbun, 1896 is a species originating  from the
western Atlantic coasts, between Nova Scotia in Canada down to  northern Argentina, including
Bermuda and the Antilles (Williams 1974).  In the twentieth century, the species has been reported
from the eastern  Atlantic (North Sea to Portugal), Baltic Sea, and Mediterranean Sea (Galil  et al.
2008; Nehring 2011; Suaria et al. 2017). It has also been reported in  the Pacific Ocean, where it
colonized Japan since 1975 and Hawaii since  1985 (Eldredge 1995).

K&R

7 Rhithropanopeus harrisii intertidal 0 - 43; 1.4 hard and soft

In its native range, this species inhabits  fresh to brackish waters along the East Coast of  North
America from New Brunswick, Canada, to  Veracruz, Gulf of Mexico (Williams 1984).; invasive in the
Black Sea, Mediterranean, North Sea, north-east Pacific, north- east Atlantic,  south-west Atlantic
(Brockerhoff and McLay, 2011), and the Caribbean (Rodríguez and Suárez, 2001; Medellín et al.,
2011b).

R

8 Palaemon elegans intertidal and shallow water 0 - 30; 0.5-1, 5-
10 hard and soft introduced to the NE Atlantic; native to the Mediterranean Sea, the Black Sea and the Atlantic east

coast from Scotland and Norway to Mauritania (d'Udekem  d'Acoz 1999, cited in Reuschel et al. 2010) R

9 Jassa marmorata intertidal and shallow water 0 - 30; 0-20 hard and soft

native to the Atlantic Ocean and have been spread recently to other geographic areas; Native range:
Atlantic North America and Gulf of Mexico; Introduced range: Pacific North America (Alaska to
California), Mexico (Sea of Cortez), Ireland, England, France (Mediterranean & Atlantic), Germany,
Sweden, Denmark, Spain (Mediterranean & Atlantic), Italy, Yugoslavia, China (Zhangiao Bay), Japan,
Russia (Sea of Japan), Chile, Brazil, Argentina, Uruguay, Gambia, South Africa, Senegal, Australia
(New South Wales & Tasmania), New Zealand

R

Supplementary Table 1. Basic information for 122 marine non-native species in this study (for details, please refer to http://data.scsio.ac.cn/metaData-detail/1990316944266862592).



10 Pyromaia tuberculata intertidal and shallow water 0-190; 8-10 hard and soft

natural distribution is Southern CA and south; it was introduced to San Francisco Bay; The spider crab
P. tuberculata is a successful global invader that is native to  the north-eastern Pacific coast, with its
natural distribution  ranging from southern California to the bay of Panamá (Brockerhoff and McLay
2011).; In 1970, this species  was first recorded in the Pacific coast of central Japan, with its  presence
being confirmed in this geographic region by Furota  and Furuse (1988), as well as in Korean waters by
Kim (1985).  Later, P. tuberculata was also recorded in New Zealand (Webber and Wear 1981), Brazil
(Melo et al. 1989), Australia (Gary 1990) and Argentina (Schejter et al. 2002).  The first record of P.
tuberculata in the western Atlantic Ocean was reported by Melo et al. (1989) in Rio de Janeiro (Brazil).
Lobo-Arteaga et al. (2019) reported the presence of P. tuberculata in the Tagus estuary (Portugal) over
two consecutive years (2016 and 2017).

R

11 Grandidierella japonica intertidal 3-5; 0-5 soft Grandidierella japonica Stephensen, 1938 is an aorid amphipod species (Crustacea: Amphipoda:
Aoridae) native to the Japanese archipelago R

12 Chthamalus proteus intertidal average 8; 0-6 hard Chthamalus proteus, a barnacle native to the Caribbean Sea and the western Atlantic and widely
introduced in the Pacific Ocean R

13 Carcinus maenas intertidal and shallow water 0 - 200; usually 0
- 6 hard and soft its native spatial distribution being the Northeast Atlantic, from Mauritania to Norway, and including

Iceland (Crothers 1967; Carlton and Cohen 2003; Rewitz et al. 2004; Young et al. 2017) R

14 Caprella mutica intertidal <17; 2-15 hard and soft
This species is an exotic invader originating from the West-Pacific, which has been introduced
previously to the west coast of North-America; an east-Asian species, which  recently invaded the
coastal regions of North America, Europe, and New Zealand.

R

15 Amphibalanus amphitrite intertidal 0-4177, <2;
0.02-0.03 hard

Amphibalanus amphitrite is a common fouling barnacle distributed globally in tropical and subtropical
waters.  It is believed that the global trade expansion in the twentieth century had transported
A.amphitrite from the Indo-Pacific waters to those of Europe and even to North and South America

R

16 Austrominius modestus intertidal >0; 0-12 hard The invasive barnacle Austrominius (= Elminius) modestus (Darwin, 1854) is native to subtropical and
temperate coasts of Australasia (Moore, 1944). R

17 Ectopleura crocea intertidal and shallow water 0 - 60; 1-2 hard
E. crocea is native to the northern Atlantic Ocean and spread to the Pacific Ocean via attachment to the
hulls of ships [36]. Presently, it has a global distribution, including Australia; New Zealand; the Pacific
and Atlantic coasts of the USA; Europe, including the Mediterranean; and Japan [37].

R

18 Styela clava intertidal and shallow water 16 - 16; 0-4 hard originally from the Northwestern Pacific, along the coasts of Japan, Korea and China (Lützen 1998);
invade to Europe, Mediterranean Sea,North America,Oceannia(Epelbaum et al, 2009) R

19 Styela plicata intertidal and shallow water 5 - 30; 0-2 hard Evidence to date suggests that S. plicata is native to the NW Pacific Ocean(Carlton, 2009) R

20 Cordylophora caspia shallow water 0-21; 1-2 hard and soft

C. caspia is presumed native to the Ponto-Caspia region (Pallas 1771), but has invaded freshwater and
brackish habitats globally, including the Baltic Sea [13], throughout Europe [14– 17],the east coast of
the United States [18], the Great Lakes [19], and the west coast of the United States, including the
Puget Sound and the San Francisco Bay [11,12,20,21]

K

21 Didemnum vexillum intertidal 2 - 2; 1-10 hard and soft Evidence is presented that D. vexillum may have originated in Japan. R

22 Diadumene lineata intertidal and shallow >0; 0-5 hard and soft The Western Pacific Diadumene lineata (Verrill, 1869), the world’s most widely distributed sea
anemone due to numerous introductions R

23 Tubastraea coccinea intertidal and shallow water 1 - 37; 0-78 hard
Its range includes most or all of the tropical Indo-Pacific (Cairns 2000). Alternatively, it may have
come from the Cape Verde Islands or Gulf of Guinea in the eastern Atlantic, where it is also known
(Laborel 1974; Cairns 2000).

R

24 Carijoa riisei intertidal and shallow 0 - 55; 0.5-30 hard

Carijoa riisei (Duchassaing & Michelotti, 1860), commonly known as snowflake coral, is an octocoral
(Octocorallia: Cnidaria) native to the IndoPacific, currently present in the Atlantic, Pacific and
Caribbean Seas (Sánchez and Ballesteros 2014).; Native of this species is tropical western Atlantic
region, Florida to Brazil and are widely distributed from circum-tropical (Atlantic & Indo-West Pacific)
location at a depth from low tide to 723m.

R

25 Asterias amurensis intertidal and shallow <200; 0.5-103 hard and soft The Northern Pacific seastar, Asterias amurensis is a benthic marine predator native to the coastal
regions of the northwest Pacific (Fisher 1930) R



26 Ruditapes philippinarum intertidal  0 - 100; 0.5-1.5 soft
Originally native to the Indo-Pacific region, it was introduced into the west coast of North America, the
East Atlantic (Portugal, France, Spain, Ireland, England) and Mediterranean European coasts (France,
Italy) [2].

R

27 Maoricolpus roseus intertidal and shallow <100; 1-7 soft
In its native New Zealand, it is found on all substrata, from soft sediments to rocky habitats, living in
crevices on rock walls and in sheltered pockets on more exposed reefs from low-water to 200m depth
on the continental shelf (Scott 1997)

R

28 Ensis leei intertidal and shallow <37, infaunal; 0-
2 soft

The Atlantic jacknife clam (Ensis leei) (also called razor clam or bamboo clam) is a burrowing Bivalvia
in the order Adapedonta, family Pharidae [10]. It is mainly (and natively) found along the North
Atlantic American coast, from South Carolina to Canada, while it is also found in Northern Europe
[11], including the UK [10].

R

29 Magallana gigas intertidal 0 - 15; 0-6 hard and soft
The Pacific oyster Crassostrea gigas (Thunberg 1793) (Magallana gigas; Salvi and Mariottini 2017;
Bayne et al. 2017), native from the northeastern coast of Asia extending from Russia to China, is a
commercial, highly demanded species worldwide (Carrasco 2012).

R

30 Mytilus galloprovincialis intertidal and shallow 125 - 200; 0.5-
12; 2 hard and soft Our study focusses on M. galloprovincialis, a native species on the eastern shoreline of the Adriatic Sea R

31 Perna viridis intertidal 0 - 100; 1-9 hard

P. viridis is not native to Trinidad, but rather originates from eastern Asia; The green mussel Perna
viridis (L.) is native to the Indo-Pacific region extending from Japan to New Guinea and from the
Persian Gulf to South Pacific Islands; The reported native distribution of P. viridis extends from the
Persian Gulf to all of the Philippines plus Sumatra, Borneo, Bali, and Sulawesi but excludes the
remainder of Indonesia, northeast Vietnam, and China

R

32 Rapana venosa intertidal and shallow 0.5-25; 0-15; 2-
10 hard and soft

R. venosa is is a native mollusk to the Sea of Japan, Yellow Sea, Eastern China Sea and the Gulf of
Bohai. It was first discovered in the Black Sea in 1947 and have subsequently spread throughout the
Black Sea and into the Azov Sea as well as Agean Sea, Sea of Marmara and Adriatic. Its invasive
populations are also discovered in North and South America.

R

33 Littorina littorea intertidal 0 - 60; 0-3 hard and soft
The European periwinkle snail, Littorina littorea was discovered in Pictou, NS, Canada in 1840. This
snail’s subsequent rapid, conspicuous spread south from Pictou along the Canadian maritime coast and
then along the New England and midAtlantic coast to New Jersey

R

34 Arcuatula senhousia intertidal 0 - 20; 0-5 hard and soft

The native range of m. senhousia extends from Siberia to Singapore in the western Pacific, and
includes Japan, Korea, China, and parts of Indochina. Its  exotic distribution includes the Pacific Coast
of North America (USA, Mexico), Australia and New Zealand, parts of the Mediterranean Sea, and
waters off Zanzibar and Madagascar in the West Indian Ocean.

R

35 Watersipora subtorquata intertidal 0 - 76; 1-2 hard W. subtorquata, a Caribbean–Atlantic species which has invaded southern Australia, New Zealand, and
California. K&R

36 Blackfordia virginica intertidal and shallow 0 - 30; 1.4-3.5 hard and soft

It was first described from the Black Sea and has been considered a native species there; Blackfordia
virginica is well-known as an invasive species (Bouillon et al. 1988;  Mills & Rees 2000;  Álvares-
Silva et al. 2003;  Genzano et al. 2006) and its widespread distribution has been  attributed to shipping
(Kramp 1958).

R

37 Nematostella vectensis intertidal and shallow burrowing; 0.6-2 soft
Recent genetic evidence indicates that N. vectensis has been introduced to both England and the west
coast of the USA from its presumed native range in the northwestern Atlantic Ocean (Reitzel et al.
2008).

R

38 Metridium senile intertidal and shallow water 0-20; 2-15 hard

Metridium senile is a circumboreally distributed sea anemone (Cnidaria: Anthozoa:Actiniaria) native to
the northern hemisphere, and has been presumed as introduced to several locations in the southern
hemisphere,Patagonia, Argentina in Bahía San Julián and surrounding natural areas,south of the
Peninsula Taitao.

R

39 Marenzelleria neglecta intertidal and shallow 0-21;infaunal;
1.2

soft Marenzelleria neglecta, a non-indigenous polychaete of the Baltic Sea originating from North America R

40 Balanus glandula intertidal >0 hard Balanus glandula from the west coast of North America, introduced to the La Plata estuary, Argentina,
South Africa, Japan, and Belgium K&R



41 Amphibalanus eburneus intertidal 0-37; <1 hard and soft

Balanus eburneus is a dominant inhabitant of natural and constructed oyster reefs in the eastern
estuaries of North America (Wells, 1961; Larsen, 1985); Balanus eburneus Gould, 1841, was first
reported from east American waters,  ranging from Massachusetts to the Caribbean coast of South
America, from low  water to about 20 fathoms (Darwin, 1854;  Pilsbry, 1916).; Balanus eburneus
Gould, a species indigenous to the region between Massachusetts (USA) and northeastern South
America and subsequently introduced into many other parts of the world including the Mediterranean
Sea, Black Sea and various areas of the Pacific Ocean (Henry and McLaughlin, 1975, p. 60).

R

42 Megabalanus coccopoma intertidal and shallow <100; 0-1 hard

Megabalanus coccopoma (Darwin, 1854) is a tropical shallow water barnacle  of the East Pacific Coast,
Panamic Faunal Province, normally ranging  from Mazatlin, Mexico (approximately 21-23°N latitude),
south to Guayaquil Gulf, Ecuador-Peru (approximately 7°N latitude) (Newman and McConnaughey
1987, Laguna 1990).

K&R

43 Monocorophium uenoi intertidal and shallow >0; mean 0.8 hard and soft

Monocorophium uenoi native range extends from Russian waters to Korea  and China (Gurjanova
1951; Kim and Lee 2008; Lowry 2000; Ren 2012). The first introduction was recorded from 1946 in
Newport Bay, California, U.S.A. (Carlon 1979, in Faasse 2014). Its distribution expanded from
Monterey Bay (Barnard 1966), south to Chile (Gonzalez 1991), and the Gulf of Mexico (Escobar-
Briones et al. 2002). It was recorded in The Netherlands (Faasse 2014) and the Bay of Biscay, French
Atlantic coast (Gouillieux 2019).

K&R

44 Paracaprella pusilla intertidal and shallow 0 - 21; 0-498 hard

The caprellid Paracaprella pusilla is a widely distributed species within the genus Paracaprella
(Winfieldand Ortiz 2013). Originally described from Rio de Janeiro, Brazil (Mayer 1890), and
frequently recorded in the Atlantic Ocean (Serejo 1998; Mauro and Serejo 2015). This species has also
been recorded in the Mediterranean Sea (Ros et al. 2013a, 2016; Lo Brutto et al. 2019) and the Indian
Ocean, on the coast of India (Bhave and Deshmukh 2009; Guerra-García et al. 2010). In the Pacific
Ocean, the presence of P. pusilla has been confirmed off the coast of Hawaii (Edmondson and
Mansfield 1948), Australia (Montelli and Lewis 2008), Panama (Ros et al. 2014), Mexico (Alarcón-
Ortega et al. 2015) and Costa Rica (Alfaro�Montoya and Ramírez-Alvarado 2018). And the species is
expanding towards lower latitudes along the Pacific coast of South America.(Chunga-Llauce et al.
2022)

R

45 Synidotea laevidorsalis intertidal and shallow water 0-10;15-17; 0 hard and soft

This species is thought to be native to shallow temperate estuaries in East Asia (from Shanghai, China
to Hokadate, Japan), from where it was introduced into the Northeast Pacific (recorded at San
Francisco Bay in California and Willapa Bay in Washington state) and into the southern Atlantic, and
has also been recorded in Europe and on the Atlantic coast of North Ameria.

K&R

46 Sphaeroma quoianum intertidal  burrowing soft Sphaeroma quoianum is native to Australia, Tasmania, and New Zealand and likely was introduced to
North America through ship fouling or by boring into ship hulls. K&R

47 Sphaeroma walkeri intertidal 0-8; 0-5.5 hard and soft Sphaeroma walkeri is a thermophilic isopod considered indigenous to the Indian Ocean. K&R

48 Palaemon macrodactylus intertidal and shallow water >0; 3-10; 0-3 hard and soft

Palaemon macrodactylus (Rathbun, 1902) originates from the temperate north-western Pacific:Japan,
Korea and China (Holthuis 1980). Thespecies was originally described by Rathbun(1902) and Kubo
(1942). P. macrodactylus hasbeen recorded outside of its native range in thewaters of USA (Newman
1963; Jensen 1995), in Australia (Davie 2002; Poore 2004; Walker andPoore 2003) and Argentina
(Spivak et al. 2006).In Europe large populations of P. macrodactylushave been recorded in some
estuaries on thesouthwestern Iberian Peninsula (Cuesta et al.2004; Chicharo et al. 2009). In 2006, P.
macrodactylus was also reported in the GirondeEstuary, France (Beguer et al. 2007) and is now
common on the Atlantic coast of North America.

K&R

49 Ciona robusta intertidal and shallow water >0; 1-3 hard
Both species were first detected in Argentina several decades ago and are native from the Northern
Hemisphere, A. aspersa from the Northeastern Atlantic (Europe) and C. robusta is from Northwestern
Pacific (Japan) (Schwindt et al. 2020).

R



50 Botrylloides violaceus intertidal 0-2; 0-3 hard and soft
It is considered native to Japan (Berrill, 1950; Oka, 1927), and its distribution in the western Atlantic
extends from Newfoundland to Delaware (Carver, Mallet, & Vercaemer, 2006; Fofonoff, Ruiz, Steves,
Simkanin, & Carlton, 2017; McIntyre et al., 2013; McKenzie, Matheson, Caines, & Wells, 2016).

K&R

51 Corella eumyota intertidal and shallow 0-1376; >0 hard and soft
Corella eumyota Traustedt, 1882 is a solitary ascidian (Phylum Chordata, Subphylum Tunicata, Order
Phlebobranchia) native to the Southern Hemisphere, found in South Africa, Australia, New Zealand,
Antarctica, South America and several remote oceanic islands (Kott 1969; Lambert 2004).

K&R

52 Boccardia proboscidea intertidal >0; 0 hard and soft

South Africa: Saldanha Bay to Haga Haga, cultured abalone, most abundant in effluent outflow outside
abalone farms, occurs more widely in intertidal in Walker Bay area. Southern California (Type locality)
to Canada (British Columbia). Australia, Hawai’i, New Zealand, Argentina, Spain, United Kingdom,
Japan, Belgium.; a native distribution for the species in the northern Pacific; has been introduced to the
Southwestern Atlantic Ocean

R

53 Pseudopolydora paucibranchiata intertidal >0; 0.1-11 soft

is native to the Northwest Pacific Ocean, including Japan (its type locality, in Hiroshima Prefecture)
and along the mainland coast of the Sea of Japan (East Sea), East China Sea and the Yellow Sea in
Russia, Korea and northern China (Imajima and Hartman 1964; Paik 1989; Radashevsky 1993; Sun 
1994; Sato-Okoshi 2000; Zhou et al. 2010).; Native to the Northwest Pacific; Beginning in the 1950s,
however, reports of P. paucibranchiata began appearing on the well-explored Pacific coast of North
America, by the 1970s it was reported from Australia and New Zealand, and by the 1980s–1990s from
European localitie

R

54 Sabellastarte spectabilis intertidal and shallow water >0; 1-6 hard
the coasts of Africa and Mozambique and the Gulf of Mexico, In 2002 it was reported on pilings,
floating docks and harbour walls in Hawaii.; Native range: Indian Ocean and the Red Sea, Iranian
waters (Kish Island)

R

55 Clymenella torquata intertidal 0-175; <1; 0, 3-
5, 16-17 soft is native along the Atlantic and Gulf coasts of North America; Northeast Pacific/Non-native

populations of Clymenella have been previously reported outside North America only in England R

56 Hemigrapsus sanguineus shallow water >0; 0.4-3.4 hard and soft

Worldwide distribution: native to Japan, Korean Peninsula, Taiwan, and China. Invasive species from
Maine to North Carolina (NW Atlantic), English Channel to the North Sea (NE Atlantic; Epifanio,
2013); and Croatia (Mediterranean; Schubart, 2003).; The species is indigenous to the western North
Pacific, Sakhalin Island,Korea, Japan, North China and Taiwan (McDermott, 1998).; In 1999, the
species reached the European coasts by way of ship ballast waters, in Le Havre, France and the former
estuary “Oosterschelde” in The Netherlands (Breton et al., 2002) were it has established stable
populations (Faasse, 2004). In 2003 a single adult male of H. sanguineus was recorded from the
northern Adriatic Sea (Schubart, 2003) and this remains the only known Mediterranean record to date.
Since then it has been recorded from western Scheldt (close to Belgium) and at Knokke Heist in 2006
in Belgium (d’Udekem d’Acoz, 2006). H.sanguineus is today known from the west coast of Cotentin
Peninsula in the English Channel, to the Lower Saxony, state of Schleswig-Holstein, Germany (d’
Udekem d’Acoz & Faasse, 2002; Obert et al., 2007; Dauvin, 2009; Dauvin et al., 2009).

R

57 Hemigrapsus takanoi shallow water >0; 0 hard

Native: North-West Pacific (Japan to China), Russia; North–East Atlantic, North Sea. History: It was
first documented in 1993 from France and is now present in several other European countries (Spain,
Netherlands, Belgium, Germany) (Noël et al. 1997 and references therein; Wolff 2005, as H.
penicillatus).

R

58 Eusarsiella zostericola shallow water >0; 1-40 hard and soft

It is native to the East Coast of North America, where it extends from Nova Scotia to Texas; It has
been introduced to San Francisco Bay, California (CA); Humboldt Bay, CA; and Willapa Bay,
Washington (WA) (Kornicker 1975; Cohen et al. 2001; California Department of Fish and Wildlife
2014); as well as, several British estuaries on the English Channel (Kornicker 1975; Bamber 1987) and
in the Netherlands (Faasse 2013)

K&R



59 Callinectes bocourti intertidal and shallow water 0-40; 1.5-1.7 hard and soft
Native: Jamaica, Belize to Brazil. Callinectes bocourti has its center of abundance in coastal waters of
northern South America.; Non-native: Mississippi, Alabama, South Carolina, and North Carolina; and
more recently from the Gulf Coast of Florida at Fakahatchee Strand in Collier County, Florida.

K&R

60 Charybdis hellerii intertidal 0-51, usually0-
30; 0-3.5 hard and soft Charybdis hellerii, which is native to the Indo-West Pacific region, and which invaded the western

Atlantic Ocean in the late 1980s. R

61 Percnon gibbesi shallow water 0-100; 0-3 hard

The grapsoid crab Percnon gibbesi (H. Milne Edwards, 1853) (Percnidae) is widely distributed on
shallow, infralittoral, rocky shores from: California to Chile in the Pacific Ocean; North Carolina to
Brazil in the Western Atlantic Ocean; and the Azores to Angola in the Eastern Atlantic Ocean
(Katsanevakis et al. 2011).; Percnon gibbesi is a native crab species characteristic of intertidal and
subtidal zones of the Atlantic coast of the European Macaronesian archipelagos (Azores, Madeira, and
Canary Islands), and probably also in the neighbouring rocky coasts of northwest Africa.; P. gibbesi is
considered an  invasive alien species in almost all of the Mediterranean, with expanding populations
from Spain  to Turkey, including Libya.

R

62 Penaeus japonicus intertidal and shallow water
0-90,
usually<50; 0-
1.8

soft

a subtropical species native to the Indian and western Pacific oceans; Its native distribution ranges from
Japan in the north through south-east Asia to Australia in the south, extending as far west as east Africa
and the Red Sea.; The invasion of P. japonicus from the Red Sea to the Mediterranean is likely to have
occurred since the opening of the Suez Canal in 1869 (Balss 1927; Galil et al. 2002). The first
Mediterranean specimen was recorded in 1924 (Balss 1927) and the shrimp was observed along the
eastern coast of Mediterranean including Syria (Gruvel 1928), southern Turkey (Monod 1930), Israel
(Holthuis and Gottlieb 1958) and Cyprus (Demetropoulos and Neocleous 1969).

R

63 Penaeus monodon intertidal and shallow water
0-150,
usually<60; 0.8-
1.5

soft

Penaeus monodon (Asian Tiger Shrimp) ranges widely in the Indo-Pacific from the Red Sea and South
Africa to Australia, Fiji, and Japan (Holthuis 1989; Food and Aquaculture Organization 2011).;
Penaeus monodon is widely distributed throughout the Indo-Pacific and is found along the western,
northern, and eastern coasts of Australia; These shrimp were among several species exported to shrimp
farms in the Hawaiian Islands in 1978 (Eldredge 1994). They were exported to many different
countries for culture, including Venezuela (in 1984, Perez et al. 2007), the US (in 1988, Wenner and
Knott 1992), the Dominican Republic (in 1985), and Brazil (in 1981, Tavares 2011). Genetic analyses
suggest that shrimps in Colombia are most closely related to populations from the Philippines and
Taiwan (Aguirre-Pabon et al. 2015). Escapes are frequently reported, and breeding populations are
known in Venezuela (Perez et al. 2007), Colombia (Aguirre-Pabon et al. 2015), Nigeria, and the Gulf
of Guinea (Food and Agricultural Organization 2012). According to people in the shrimp industry,
Tiger Shrimp are no longer commercially raised in the US, so P. monodon appearing in US waters may
be coming from established populations near ongoing or abandoned rearing operations in the Caribbean
(Pam Fuller, personal communication). At present, the increasing abundance of P. monodon, and the
increasing frequency of juveniles in catches, indicates that breeding populations are established in US
waters (Fuller et al. 2014).  western north Atlantic and Gulf of Mexico

R

64 Penaeus semisulcatus intertidal and shallow water
2-
300,usually<60;
0.5-6

soft
Indo-west Pacific region from the eastern coast ofAfrica and the Red Sea to Japan , Korea ,
MalayArchipelago and northern Australia , and also penetrating into the eastern Mediterranean through
theSuez Canal

R

65 Dyspanopeus sayi intertidal 0-4; 0.5-1.5 hard and soft
Its native distribution encompasses the Atlantic coast of North America from Florida to Canada, and it
has been involuntarily introduced into Britain, France, and the Netherlands, as well as into the Adriatic
and Black Sea.

R

66 Gammarus tigrinus intertidal 0-3; 0.5-6 hard
This species is native to the northwest Atlantic Ocean; it invaded both brackish and freshwater habitats
in the British Isles after introduction more than 65 years ago. It has also spread to similar habitats in
Western Europe and, most recently, to Eastern Europe, the Baltic Sea, and the Laurentian Great Lakes

R



67 Amphibalanus improvisus intertidal 0-15; 1-4 hard

is considered native to the eastern coasts of the Americas, but this species was known to Darwin (1854)
from both sides of the Atlantic, and from the Pacific in tropical South America; The present
distribution of A. improvisus includes: the eastern and western North Atlantic; Baltic Sea; west coast of
Africa (to the Cape of Good Hope); Mediterranean Sea; Black Sea; Caspian Sea; Red Sea; Straits of
Malacca; Singapore; Australia; New Zealand; China; Bohai Sea; Japan; Pacific coast of USA from
Washington to San Francisco; Mexico; Columbia; Ecuador; and Peru.

R

68 Balanus trigonus intertidal 3-120; 1-5 hard

The species is widely distributed in the North Aegean Sea (Koukouras & Matsa, 1998) including the
Gulf of Thessaloniki (Antoniadou et al., 2013); a broad native distribution in the Pacific and Indian
Oceans, including Japan, California to Peru, Australia, the Red Sea, and the southern tip of Africa; It
has been introduced throughout the Atlantic Basin, where it was first recorded in Brazil in 1867. It is
now found on both sides of the Atlantic and in the Mediterranean. Along the Eastern coast of the US, 
B. trigonus is widespread from Florida to North Carolina. It is also found throughout the Gulf of
Mexico, including the coastlines of Florida, Louisiana and Texas.

R

69 Amphibalanus reticulatus intertidal >0; 0-15 hard
native  in  the Southern Japan, Indo-Pacific region; Amphibalanus reticulatus is widely distributed from
Japan, the Indo-West Pacific to Australia, of which the latter is considered as an introduced species
carried by ship transport (Jones 2004)

K&R

70 Lagocephalus sceleratus shallow water >1; 0-100 hard
L. sceleratus has a widespread distribution throughout the tropical Indian and Pacific Oceans, from
Japan, Australia and Hong Kong in the east to Mozambique and southern African shores, as well as the
Red Sea

R

71 Sphyraena chrysotaenia shallow water 1-50; 1 hard and soft west of Pacific Ocean, the South China Sea; a Lessepsian migrant R

72 Siganus luridus shallow water <6; 0-30 hard

It originally  inhabits the western Indian Ocean, from eastern Africa, Mauritius and Reunion Island to
the Arabian (Persian) Gulf (Golani et al. 2002, Letourneur et al. 2004).; This species migrated into the
Mediterranean from the Red Sea via the Suez Canal and the first record dates back to 1956 from the
coast of Israel (Ben-Tuvia 1964).

R

73 Siganus rivulatus shallow water >0; 1-20 hard and soft
Siganus rivulatus is mostly found in the western Indian Ocean, several localities in East Africa and
from the Red Sea to the eastern Mediterranean.; have migrated through the Suez Canal into the eastern
Mediterranean Sea

R

74 Cephalopholis argus shallow water <40, prefers 1-
10; 0-10 hard and soft

widely distributed throughout the Indo-Pacific (Heemstra & Randall, 1993); south of Pacific Ocean,
middle of Pacific Ocean, east of Pacific Ocean, Gulf of Thailan; was introduced as a food fish from
French Polynesia to Hawaii from 1956 to 1961 (Randall, 1987)

K

75 Scomberomorus commerson shallow water >0; 10-100 soft

The narrow-barred Spanish mackerel (Scomberomorus commerson) is a large epipelagic predatory
species found in waters adjacent to southern and eastern Africa, the Arabian Peninsula, India,
Southeast Asia, Japan, northern Australia and the western Pacific islands (Collette and Russo 1984). Its
general distribution includes the whole of the tropical Indian and Pacific Oceans, including the seas in
Southeast Asia that connect these two oceans.; native throughout the Indo-West Pacific from South
Africa and the Red Sea in the east ,through the Indo Australian Archipelago to Fiji in the south and
China and Japan to the northeast (Collette and Nauen 1983); non-native in the Mediterranean Sea

R

76 Salmo salar shallow water >0; 1-3 below
surface hard and soft

occur naturally along both east and west coasts of the North Atlantic Ocean; native to European and
North USAn catchments draining to the temperate and subarctic regions of the North Atlantic Ocean,
Barents Sea, and Baltic Sea (Thorstad et al., 2011); Non-native to New Zealand, Chile, southern
Argentina and Australia

R

77 Oncorhynchus kisutch shallow water 18-1465; <0.03
in fresh water hard and soft

south from Point Hope Alaska, through the Aleutian Islands, coastal British Columbia, Washington,
Oregon, to the Sacramento drainage in California, occasionally as far as La Jolla, southern California;
Native: Arctic and Pacific drainages from Point Hope, Alaska, to Monterey Bay, California,
infrequently as far south as Chamalu Bay, Baja California. Northeastern Asia, Japan, Russia; Chile, the
Great Lakes drainage basin, Belgium, the Netherlands and Sweden, French

R



78 Plotosus lineatus shallow water >0; 20-40 hard and soft

Indo-Pacific region in the East Indian Ocean，in Japan, southern Korea, the Ogasawara Islands,
Australia, Lord Howe Island, Palau and Yap in Micronesia, East Africa to Samoa, Madagascar, Red
Sea and the Persian Gulf，Mediterranean Sea; Non-native: Israel，Mediterranean Sea，Syrian，first
reported in the Mediterranean Sea by Golani and then it was recorded in Egypt, Syria and Turkey , also
its westernmost extension range in the Mediterranean Sea at Tunisian coast

R

79 Pempheris vanicolensis shallow water >0; 0.5-5 hard and soft

Native: from the Samoa Islands throughout the Indo-Pacific region to east Africa; Non-native: In the
coastal waters of northern Israel, The first record in the Mediterranean was off the coast of Lebanon
(Mouneimne, 1979) and a year later it was recorded off the Israeli coast (Ben Tuvia, 1985). It has since
spread westward and is now found in the Aegean (Papaconstantinou & Caragistou, 1986)

R

80 Upeneus moluccensis shallow water >0; 20-130; 9-50 soft

goldband goatfish(upeneus moluccensis) is a Lessepsian migrant species,which was distributed into the
mwditerranean sea through the suez channel, first reported in turkish seas by ben-tuvia(1953); from the
Red Sea south to Mozambique, east to the western Pacific from southern Japan to northern Australia;
Invaded the eastern Mediterranean from the Red Sea through the Suez Canal.

R

81 Morone saxatilis shallow water >0; 1.5-4 hard and soft

North American Atlantic Coast from the St. Lawrence River to the St. Johns River in Florida (Raney,
1952, Able and Grothues, 2007) and the Gulf of Mexico. It has been transplanted to the Pacific Coast,
and it occurs in many freshwater lakes.; Native: Atlantic coast of eastern North America, from the
lower St. Lawrence River and the southern side of the Gulf of St. Lawrence to Alabama and Louisiana.;
In the last quarter of the 19th century it was introduced on the Pacific coast, where its range extends
now from Grays Harbor, Wash., to Los Angeles County, Calif.

R

82 Lutjanus kasmira shallow water >0; 0-100 hard and soft Native: a natural range from South Africa to the Marquesas and Line Islands in the central Pacific; a
tropical species with a wide indigenous range in the Indo-Pacific.; Non-ntive: Hawaii R

83 Sargocentron rubrum shallow water >0; 1-84 hard and soft

it migrated to the Mediterranean Sea via Suez Canal and became the common immigrant Holocentrid
species; It is widely distribution from the Red Sea to Indo- Pacific waters, (Allen and Erdmann, 2009),
off the Southeast Coast of India (Prakash et al., 2012), South China Sea (Adrim et al., 2004), and
Mozambique (Gell and Whittington, 2002); In the Mediterranean Sea, it was first recorded near the
coast of Israel (Haas & Steinitz, 1947); then recorded in the eastern Mediterranean (Laskaridis, 1948, 
Kosswig, 1950, Stirn, 1970) in Rhodes, Turkey and Libyan respectively. Recently, it has been recorded
from the island of Lipsi, Aegean Sea (Zenetos et al., 2015), from the Maltese Islands, in Central
Mediterranean (Deidun et al., 2016) and North Cyprus (Özvarol and Tatlises, 2017)

R

84 Acanthogobius flavimanus shallow water >0; 2-10 soft

The yellowfin goby, Acanthogobius flavimanus, is a large goby native to northeastern Asia (Japanese
archipelago, Primorsky Krai, Korean peninsula, Bohai Sea, and Yellow Sea) . it is considered a pest
species in the coastal areas of the United States (Brittan et al. 1963, 1970; Haaker 1979) and Australia
(Middleton 1982). Introduction to these non-native habitats is thought to be through ballast water
transport of eggs or larvae (Baltz 1991).

R

85 Tridentiger trigonocephalus intertidal and shallow water >0; 0.12-0.47 hard and soft
Tridentiger trigonocephalus, the chameleon goby, is native to the Asian Pacific and was inadvertently
introduced into California from the Orient. Chameleon goby, Tridentiger trigonocephalus is distributed
in mud flat, brackish waters of western and southern Korea, China and Japan

R

86 Neogobius melanostomus shallow water >0; 0-9 hard

The round goby Neogobius melanostomus (synonym Apollonia melanostoma) (Pallas, 1814)
(Gobiidae) is a fish species native to the Ponto-Caspian region and the lower sections of adjacent
rivers, including the lower part of the Danube River up to the town of Vidin (Smirnov, 1986).During
the late 1980s, this species was introduced into the Great Lakes in North America (Jude et al., 1992). A
few years later, the round goby was observed in the Baltic Sea (Skóra and Stolarski, 1993). In 2004, the
first individuals were recognized in the North Sea basin (van Beek, 2006). Since 1997, this fish species
has spread in upstream sections of the Danube River outside its native range

K&R



87 Fistularia commersonii shallow water >128; 1-5 hard and soft

originally distributed in the Indian and Pacific Oceans (Fritzsche 1976; Froese and Pauly 2011), is
today one of the most successful invaders of the Mediterranean Sea (Streftaris and Zenetos 2006) and
European waters (DAISIE 2008). Twelve years ago, in January 2000, this species was recorded for the
first time along the Mediterranean coasts of Israel, entering from the Red Sea via the Suez Canal
(Golani 2000). Since then, it has spread rapidly all over the Mediterranean, across the eastern
(Bilecenoglu et al. 2002; Corsini et al. 2002; Karachle et al. 2004), central (Azzurro et al. 2004; Ben-
Souissi et al. 2004) and western sectors of the Basin (Garibaldi and Orsi Relini 2008; Kara and
Oudjane 2008). In 2007 it reached the Alboran Sea (Sanchez-Tocino et al. 2007), which is the farthest
a Lessepsian fish migrant has ever been recorded from its entry point (CIESM 2009).

R

88 Alosa sapidissima shallow water >0; 30-1280 hard and soft

American shad is a broadly distributed (30°N–49°N) anadromous herring native the Atlantic Coast of
North America that spawns in rivers from Florida to Quebec (Walburg and Nichols 1967).By 1925, the
species’ non-native range extended across nearly 5000 km of coastline from southern California to
Chilkat, Alaska, and more recently as far north as the Anadyr River, Russia (Chereshnev and
Zharnikov 1989; Petersen et al. 2003) and south to Baja California, Mexico (Rosales-Casián 2015).

K

89 Alepes djedaba shallow water >0; 60-80; 4-33 hard and soft
it is widespread in tropical and  warm temperate areas between 40°N and 47°S, of the Indo-Pacific:
Red Sea and East Africa, and immigrant to the eastern Mediterranean (Levant coast) through the Suez
Canal (Golani, 1998).; distributed in the Indo-Western Pacific Ocean

R

90 Seriola fasciata shallow water >0; 55-130 hard and soft

S. fasciata is a subtropical fish distributed in the eastern Atlantic in Madeira, where it is locally
abundant; in the  western Atlantic, it is recorded from the Gulf of Mexico, Cuba, Puerto Rico and
Bermuda.; It was recorded for the first time in 1989 in the Balearic Islands (Massutí and Stefanescu,
1993)  and fished again in 1993 in the same area (Riera et al. , 1995). It was successively recorded in
the Ionian and southern Tyrrhenian Sea (Costa, 1999; Andaloro et al., 2002, 2003), along the north
coast of the western basin, in the Gulf  of Lion (Quignard and Tomasini, 2000), in the Gulf of Gabes
(Bradai, 2000), in the East Tunisian coast near Monastir (Bradai, pers. comm., 2002) and in Maltese
waters (Mark Gatt, pers. comm., 1999).

R

91 Callionymus filamentosus shallow water 2>, <100; 2-350 hard and soft
a native distribution in the Indo-West Pacific Ocean throughout tropical waters of the Red Sea and East
Africa, from Madagascar and Mauritius to the west and New Guinea and China to the east; Non-native:
entering the Mediterranean via the Suez Canal

R

92 Gonionemus vertens intertidal and shallow water >0; 1-2 hard

G. vertens is likely  native to the North Pacific Ocean (Figure 1) (Fofonoff  et al. 2003; Gaynor et al.
2016), but has been introduced to the East coast of the USA (Massachusetts  and recently in New
Jersey), the coast of Argentina,  the Baltic Sea, and North Atlantic (Fofonoff et al. 2003 and reference
therein; Rodriguez et al. 2014; Gaynor et al. 2016; Govindarajan and Carman 2016; Govindarajan et al.
2017).; It has become established in the northern and southern Atlantic Ocean as well as the
Mediterranean Sea.

R

93 Molgula manhattensis shallow water 0-90; 0-0.04 hard and soft

Five species of Molgula?? extend their distribution to warm or deep waters, eight are known to have
been introduced on either or both Atlantic coasts and three are cryptogenic. One of these is the sea
grape, Molgula manhattensis, which was first described from New York harbour by De Kay in 1843.
Its North-west Atlantic distribution extends from Cape Cod to southern Louisiana (interrupted by the
Florida peninsula) (Van Name, 1945). Although its European distribution extends from Norway to
Portugal, it is patchy (Monniot, 1969).; Molgula manhattensis is native in North-east America.;
Absence of medium-to-high-frequency American haplotypes in Europe may be the result of exclusive
transport from southern ports, or long-term residence. These arguments are ambiguous, and M.
manhattensis remains cryptogenic in Europe.

R

94 Didemnum candidum intertidal and shallow water 1-368; 0.5-6 hard and soft

Didemnum candidum is a tropical species with a wide range in the Indo-West Pacific region.; Two
other species present in Atlantic Canada, Aplidium glabrum (Verrill, 1871) and Didemnum candidum
Savigny, 1816 are native, but have a history of invasion in other regions.; D. candidum as established-
invasive ascidians in India; Although previously known from the western Indian Ocean, the Arabian
Gulf and its type locality in the Red Sea, this is the first record from the eastern Indian Ocean.

R



95 Mnemiopsis leidyi shallow water 5-200; 1.75-5068 hard and soft

The genus Mnemiopsis is comprised of a single species, Mnemiopsis leidyi A. Agassiz, 1865, that has
recently made the transition from a distribution limited to the Atlantic coasts of North and South
America to an invasive range that includes the Black, Caspian, Mediterranean, North, and Baltic seas.;
The lobate ctenophore Mnemiopsis leidyi A. Agassiz 1865 is native to estuaries and bays along
temperate and subtropical coastal waters of North and South America where it occurs at a wide range
of temperature and salinity; Since the early 1980s M. leidyi has penetrated in new areas with ballast
waters due to shipping intensification, global expansion of its routes and basins connectivity extention.

R

96 Beroe ovata shallow water 0-1719; 2-150 hard and soft

The neritic ctenophore Beroe ovata (Bruguière, 1789) is a Beroida species frequently found along the
western coast of the Atlantic, from northeastern USA to central Argentina; The native habitat of B.
ovata is in temperate to subtropical gulfs and estuaries along the Atlantic coast of the Americas, where
it is a specialized predator of M. leidyi; Beroe ovata Mayer, 1912 is indigenous to western Atlantic
coastal waters, from the USA to Argentina; it has flourished when introduced to bodies of water of low
salinities and temperatures and high productivity – the Black Sea, Azov Sea and the Marmara, and in
the Mediterranean – in enclosed, eutrophic gulfs along the northern reaches of the sea (Konsulov and
Kamburska 1998; Finenko et al 2001; Shiganova et al 2001; Isinibilir et al 2004; Mirsoyan 2006)

R

97 Aquilonastra burtoni shallow water 0-10; 0-3 hard

Eastern Mediterranean, Red Sea, Gulf of Suez, Arabian Gulf, NW Indian Ocean to Zanzibar; The small
starfish Asterina burtoni, which has been recorded from the Mediterranean coasts of Lebanon and
Israel, is one of the successful Lessepsian  migrants (Tortonese, 1966;  Achituv, 1969); The invasion of
the Mediterranean by both Red Sea fissiparous species is judged to be the best explanation for this
data.

R

98 Patiriella regularis shallow water >0; 2-14 hard and soft

New  Zealand,  North,  South,  andStewart Islands; Chatham Islands; not represented  in NMNZ
collections  from  the KermadecIslands;  not  reported  for  New  Zealand subantarctic  islands;
Australia,  Tasmania,  Derwentestuary, shallow  sub-littoral;  New  South  Wales,  Newcastle  (as  P.
mimica),  0-92  m  (Fell1962); Patiriella regularis is known one of the common Asteroidea of the New
Zealand (Fell, 1959; Morton and, Miller, 1968).; is abundant in Tasmania, Australia, where it was
introduced in association with oyster imports ~100 yr ago; The results have implications for P.
regularis in its invasive range in Australia, where this species is likely to be deleteriously affected by
ocean warming.

R

99 Ascidia sydneiensis intertidal and shallow water 1-112; 1-20 soft

Indo-Pacific and Atlantic ocean, Sub Antarctic region, East South America; The non-native ascidian
Ascidia sydneiensis is native to Anguilla, Belize, Cuba, Curacao I, Grenada, Guadeloupe, PuertoRico,
US Virgin Is [28] Brazil [29], Cape Verda,Sierra Leone[19], China Main [30], Hong Kong [31], Japan,
South Africa [32] Mozambique [33], New Zealand [34], Palau, Papua N Guin, Tonga [35] and Panama
[36].

R

100 Ascidiella aspersa shallow water 0-300; 1-4, 10-
14 hard

Ascidiella aspersa is naturally distributed in the waters of the western Baltic Sea, Kattegat, Skagerrak,
the North Sea, southern and western Norway, the Irish Sea, English Channel, the Mediterranean and
the coast of north-west Africa; is native from Norway to the Mediterranean; It has, however, also  been
introduced into the waters of the east coast of North America, India, New Zealand and southern
Australia, including Tasmania; The species has been introduced to North and South America, India,
Australia, New Zealand, South Africa, South Korea and Japan.

R

101 Gemma gemma intertidal and shallow 0-66; 1 soft
Gemma gemma is a small ovoviviparous bivalve distributed in shallow sand flats along the North
American Atlantic and Gulf of Mexico coasts; Furthermore, its presence in five Californian bays has
been recorded as a result of human-mediated introductions

K&R



102 Mercenaria mercenaria intertidal and shallow 0-36; 0.18-1 soft

The native distribution range of the species is from the Gulf of St. Lawrence in Canada through the
northern Gulf of Mexico to Texas (Loosanoff 1946, Harte 2001).; The bivalve M. mercenaria has been
introduced to the west coast of the United States–British Columbia, 49N, to California, 33.7N, (Coan et
al. 2000), Puerto Rico Island, the United Kingdom, France, Holland, Belgium, and the North Adriatic
in Europe (Chew 2001, Savini et al. 2002) see Fig. 2A, Taiwan and Wenzhou and Yantai in China
(FAO 2004–2011).

R

103 Candiella plebeia shallow water 7-12; 0-0.05 soft

Tritonia plebeia (Johnston) has a broad distribution, occurring from Norway (Hoisaeter 1986) to
Portugal (Swennen 1961). It is particularly common in the British Isles (Miller 1961, Swennen 1961,
Thompson 1967). Occurrences in the Mediterranean and Aegean Seas have also been reported
(Swennen 1961).; European seaslug

R

104 Theora lubrica intertidal and shallow >0; 0-4.5 soft

This species was originally distributed in East Asia, but in recent years, its distributional area has
expanded to Australia (Poore & Rainer 1979) and New Zealand (Hayward et al. 1997); Native to the
east coast of Asia, from Japan south to Singapore and Indonesia; has previously been introduced to
USA, Ausrtalia, Auckland and New Zealand.

R

105 Petricolaria pholadiformis intertidal and shallow 0-49; 0 hard and soft

Petricola pholadiformis Lamarck 1818, (syn. Petricolaria pholadiformis) is widely known as the
American piddock. The species originates from the East coast of America (Gulf of St Lawrence to
Uruguay), from where it was unintentionally introduced into southern England with Crassostrea
oysters, not later than 1890 (Naylor 1957). Rosenthal (1980) suggested that from the British Isles, the
species has colonized several northern European countries by means of its pelagic larvae and may have
also spread via driftwood. It is now well established in England, Germany, Denmark, Sweden, Norway,
The Netherlands and Belgium (NOBANIS 2009; ERMS 2009).

R

106 Crassostrea virginica intertidal and shallow 0-79; 0-3 hard
The American oyster Crassostrea virginica has a range of distribution that extends from the Gulf of the
St. Lawrence in Canada through the Gulf of Mexico to the Yucatan Peninsula in Mexico and into the
West Indies (Galtsoff1964; Stenzel，1971; Ahmed.1975).

R

107 Tritia neritea intertidal >0; 1-5 soft

the native range of this Mediterranean snail enters into the Atlantic coastal areas of the southern Iberian
Peninsula as far north as Setúbal, Portugal, and, in a discontinuous distribution (also exhibited by other
Mediterranean species), it occurs naturally in the southern coast of the Bay of Biscay (north of the
Iberian Peninsula) (see Sauriau 1991 for a detailed summary of published records along Atlantic
coasts).; Non-native: French Atlantic coasts; North-Eastern Atlantic; T. neritea was recorded further
North, in Galicia43, in the Bay of Biscay and up to the English Channel

R

108 Geukensia demissa intertidal and shallow water 0-20; 0.1-0.6 hard

Geukensia demissa, the Atlantic ribbed mussel common to salt marshes along the eastern coast of
North America; occurs intertidally from the Gulf of St. Lawrence to central Florida; Introduced
populations of Guekensia demissa occur on the west coast of North America. They have been reported
in San Francisco Bay, four southern California wetlands, and in Estero de Punta Banda (EPB), Baja
California Norte, Mexico.

R



109 Xenostrobus securis intertidal and shallow 1-20 hard and soft

The genus Xenostrobus is originally from Australia and New Zealand (Wilson and Hodgkin, 1967,
Colgan and da Costa, 2013), where they live in brackish waters; Xenostrobus securis (Lamarck, 1819),
also known as black-pygmy mussel, is a bivalve mussel of the family Mytilidae original from Australia
and New Zealand;The black-pygmy mussel (Xenostrobus securis) is a biological pollutant that exhibits
nowadays a global distribution. Inadvertently transported by ships, it was first observed out of its native
range in Japan in 1972 (Kimura et al., 1999). Over the next decades it spread over more regions in
South East Asia (Abdel-Razek et al., 1993a, Kohama et al., 2001, Iwasaki, 2006, Morton and Leung,
2015). In Europe it was probably inadvertently introduced with aquaculture imports as well (Giusti et
al., 2008). The species arrived in Italy in 1991 (Sabelli and Speranza, 1994) and expanded over the 
Adriatic Sea (Crocetta, 2011), along the Western Mediterranean: Italy (Lazzari and Rinaldi, 1994, 
Giusti et al., 2008), South-France and East-Spain (Barbieri et al., 2011). Out of Mediterranean waters,
in Europe it was found in Galicia, Northwest Iberia, in 1995 (Garci et al., 2007, Bañón et al., 2008),
and in Bay of Biscay in 2010 (Adarraga and Martínez, 2012).

R

110 Perna perna intertidal 0-50; 0.5-3 hard

Perna perna , which is native to tropical and subtropical coasts on the African continent; present in Sri
Lanka, southern India and on the Atlantic coast of South America; Venezuela, Uruguay, and Brazil as
well as in the West Indies (Berry, 1978; Vakily, 1989; Wood et al., 2007). In Brazil, P. perna has been
reclassified as an old introduction, most likely dating from the 16th Century (Silva & Barros, 2011);
European Atlantic coast; In the United States, P. perna invaded Texas (Gulf of Mexico) shores in 1990
(Hicks & Tunnell, 1993).

R

111 Urosalpinx cinerea intertidal and shallow water 0-15; 0-35 hard and soft

The native range of Urosalpinx cinerea is reportedly the Northwestern Atlantic from the Gulf of St.
Lawrence to southeastern Florida (Williams 2002, Gittenberger 2009); It has been introduced to the
Pacific Coast of North America, southern Great Britain and recently the Netherlands (Global-Invasive-
Species-Database 2008).

R

112 Busycotypus canaliculatus shallow water 0-114; 1.2-19.8 soft

The channeled whelk (Busycotypus canaliculatus) is a large, predatory marine gastropod that ranges
from Cape Cod, MA to Cape Canaveral, FL, but is most abundant in the northern part of their range
and supports an important commercial fishery; Busycotypus canaliculatus (formerly known as Busycon
canaliculatum) is a marine prosobranch gastropod that is endemic to the mid to northern regions of the
North American Atlantic coast, and has been introduced to San Francisco Bay.

R

113 Varicorbula gibba intertidal and shallow 0-2200; 10-250;
0.9-15 soft

collected from the Atlantic shelf off the Spanish Sahara (Lewy 1975b); occurs along the coasts of 
Norway and England in the north, and in the Mediterranean sea; one of a few long- and wide ranging
species (East Atlantic and Mediterranean regions); native to Europe and the United Kingdom;
introduced to Australia as larvae

R

114 Chama pacifica intertidal and shallow 0-30; 1-25 hard
 with a wide distribution throughout the Indo-Pacific including the Red Sea; Lessepsian migrants, Indo-
Pacific; an alien mollusk invasive in the deep eastern Mediterranean Sea; invasive to the Mediterranean
Sea

R

115 Cerithium scabridum intertidal and shallow water 20-40; 0.5-4 hard and soft

Cerithium scabridum Philippi, 1848 is an Indo-Pacific immigrant into the Mediterranean Sea;
originating from the Indo-Pacific; It is among the first molluscan species recorded from the Suez Canal
(Keller, 1883) and then in the Mediterranean Sea from regions in Egypt, Israel, Lebanon, Syria, South
Turkey and Cyprus, where it is very common and considered as an invasive species (Gofas & Zenetos,
2003).

R

116 Crepidula fornicata intertidal and shallow water 0-70; -7.1-3.7 hard and soft

northern range extending into three Canadian provinces, New Brunswick (NB), Prince Edward Island
(PEI), and Nova Scotia (NS); native to the Northwest Atlantic from Newfoundland to the Gulf of
Mexico.native to the coastal waters of the West Atlantic; World-wide distribution of the slipper limpet
(Crepidula fornicata) and steps of spread: 1, From Canadian border down to Gulf of Mexico. 2
(1880's), Eastern coast of England. 3 (1910's), Belgium, Germany and the Netherlands. 4 (1930's),
Northwestern USA. 5 (1940's), South England and France. 6 (1950's), Denmark, Sweden and Norway.
7 (1970's), Japan. 8 (1970's), Spain and Mediterranean spots.

R



117 Crepidula onyx intertidal and shallow >0; 0 hard

The marine benthic gastropod Crepidula onyx is found in great abundance in intertidal and  subtidal
waters along the Pacific coast of North and South America, China, Japan, and Hong Kong; This snail
occurs in the intertidal of  southern California and has been introduced to Japan and China where it
causes fouling problems; a slipper limpet introduced to Hong Kong from the U.S. in the 1970s; native
to southern California, has become widespread in Asia (Korea: Choe and Park 1992, Japan: Ekawa
1985, Hong Kong: Morton 1987) since it was first reported in Japan in 1968 (Woodruff et al. 1986).

R

118 Crucibulum spinosum intertidal >0; 4.5-7.6; 0 hard

The molluscan fauna of the Kaneohe Bay, Oahu, Hawaii, offered an opportunity to  study the biology
of a population of Crucibulum spinosum (Sowerby) living far  from south California, the only habitat
described previously (Coe, 1938); Native: San Pedro, Los Angeles County, California, to Central
America.

R

119 Acar plicata intertidal and shallow water
0-150, usually 0-
50; 22-42; 0-12;
0-1.6

hard and soft

Acar plicata is widely distributed from the Red Sea throughout the Indo-Pacific, to include the Society
Islands, Tuamotu Archipelago, Pitcairn Islands, Hawaiian Islands, eastern Australia, Lord Howe Island,
Norfolk Island, and the Kermadec Islands. Easter Island is now considered a range extension; Non-
native: Mediterranean

R

120 Anadara transversa intertidal 0-73; 1-5 soft
The native distribution area of A. transversa ranges from the NW Atlantic coasts of Canada to the Gulf
of Mexico, including the Caribbean Sea (Rosenberg, 2015). From southern Massachusetts to Florida
and Texas; Non-native: Northern Spain and Mediterranean

R

121 Anadara inaequivalvis intertidal and shallow 0-30; 0-1.5 soft

Anadara inaequivalvis is a bivalve mollusk widely distributed in the basins of the Indian and Pacific
Oceans, tropical areas, especially in the Indo Pacific region; originated from the Indian Ocean;
Recently, a member of Arcidae, Anadara inaequivalvis (Syn. Scapharca inaequivalvis), has  been
introduced into Black Sea accidentally (Zolotarev and Zolotarev, 1987; ùahin, 1995; ùahin et  al.,
1999), Mediterranean

R

122 Bursatella leachii intertidal and shallow 0-30; 0.1-0.5 soft

B. leachii is a truly pantropical species which displays geographic structure among major ocean basins;
initial records in the non-native range started in the Eastern Mediterranean, and its pattern of spread
was relatively consistent with those observed in well-known Lessepsian invaders, B. leachii is
commonly considered to be a migrant from the Red Sea; An alternative hypothesis is that the
colonization of Mediterranean could be the result of non-human mediated dispersal of B. leachii
through the Gibraltar Strait.

R
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SSP Year Median sea-level rise
(meter)

Inundation area
(thousand km2)

Percentage of global land
surface subject to
inundation (%)

Inundation area suitable for establishment
of marine invaders

(thousand km2)

SSP2-4.5 2050 0.20 360 0.242 290
SSP2-4.5 2100 0.56 550 0.369 430
SSP5-8.5 2050 0.23 370 0.248 300
SSP5-8.5 2100 0.77 670 0.450 470

Supplementary Table 3. Size of inundated areas under different climate change scenarios.
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Marenzelleria viridis 3447 473 0.969 ± 0.008 0.862 ± 0.036 0.863 ± 0.075 0.965 ± 0.015 0.851 ± 0.045 0.812 ± 0.140 0.967 ± 0.009 0.864 ± 0.057 0.773 ± 0.293 0.958 ± 0.016 0.861 ± 0.032 0.740 ± 0.238
Polydora cornuta 6384 938 0.963 ± 0.017 0.860 ± 0.052 0.890 ± 0.160 0.955 ± 0.023 0.841 ± 0.069 0.830 ± 0.304 0.955 ± 0.020 0.826 ± 0.062 0.865 ± 0.148 0.965 ± 0.013 0.850 ± 0.031 0.903 ± 0.077
Sabella spallanzanii 3442 484 0.960 ± 0.030 0.853 ± 0.067 0.665 ± 0.527 0.949 ± 0.047 0.796 ± 0.175 0.827 ± 0.197 0.961 ± 0.033 0.856 ± 0.104 0.738 ± 0.364 0.958 ± 0.044 0.832 ± 0.133 0.905 ± 0.123
Eriocheir sinensis 1485 436 0.947 ± 0.065 0.854 ± 0.111 0.805 ± 0.061 0.964 ± 0.014 0.859 ± 0.071 0.919 ± 0.042 0.965 ± 0.021 0.853 ± 0.078 0.770 ± 0.116 0.975 ± 0.009 0.891 ± 0.021 0.816 ± 0.214
Sphaeroma terebrans 288 168 0.924 ± 0.022 0.812 ± 0.080 0.575 ± 0.335 0.920 ± 0.024 0.800 ± 0.083 0.512 ± 0.430 0.958 ± 0.026 0.858 ± 0.051 0.792 ± 0.140 0.952 ± 0.031 0.862 ± 0.040 0.890 ± 0.053
Callinectes sapidus 30709 1560 0.956 ± 0.024 0.825 ± 0.060 0.745 ± 0.179 0.955 ± 0.024 0.816 ± 0.059 0.793 ± 0.183 0.958 ± 0.018 0.825 ± 0.030 0.770 ± 0.373 0.964 ± 0.013 0.843 ± 0.039 0.933 ± 0.063
Rhithropanopeus harrisii 1732 454 0.955 ± 0.041 0.872 ± 0.070 0.679 ± 0.280 0.957 ± 0.040 0.868 ± 0.069 0.725 ± 0.310 0.969 ± 0.016 0.850 ± 0.058 0.790 ± 0.118 0.974 ± 0.020 0.916 ± 0.033 0.783 ± 0.325
Palaemon elegans 4733 1227 0.964 ± 0.006 0.878 ± 0.014 0.909 ± 0.040 0.960 ± 0.006 0.873 ± 0.015 0.900 ± 0.081 0.933 ± 0.013 0.778 ± 0.075 0.765 ± 0.205 0.975 ± 0.005 0.883 ± 0.034 0.929 ± 0.053
Jassa marmorata 1018 352 0.865 ± 0.043 0.633 ± 0.077 0.875 ± 0.041 0.847 ± 0.051 0.617 ± 0.055 0.823 ± 0.117 0.923 ± 0.047 0.753 ± 0.086 0.896 ± 0.086 0.925 ± 0.035 0.746 ± 0.061 0.817 ± 0.211
Pyromaia tuberculata 558 158 0.969 ± 0.011 0.881 ± 0.028 0.358 ± 0.542 0.965 ± 0.010 0.853 ± 0.035 0.653 ± 0.202 0.941 ± 0.027 0.800 ± 0.051 0.757 ± 0.111 0.952 ± 0.025 0.834 ± 0.053 0.759 ± 0.177
Grandidierella japonica 953 182 0.973 ± 0.020 0.877 ± 0.066 0.760 ± 0.126 0.957 ± 0.026 0.827 ± 0.082 0.712 ± 0.298 0.981 ± 0.009 0.895 ± 0.045 0.891 ± 0.085 0.971 ± 0.015 0.869 ± 0.042 0.842 ± 0.131
Chthamalus proteus 200 117 0.899 ± 0.071 0.789 ± 0.128 0.637 ± 0.505 0.882 ± 0.084 0.762 ± 0.115 0.703 ± 0.253 0.933 ± 0.054 0.780 ± 0.156 0.826 ± 0.073 0.933 ± 0.030 0.801 ± 0.073 0.749 ± 0.185
Carcinus maenas 46779 2386 0.934 ± 0.030 0.754 ± 0.099 0.814 ± 0.161 0.931 ± 0.032 0.749 ± 0.096 0.821 ± 0.165 0.931 ± 0.030 0.758 ± 0.084 0.811 ± 0.218 0.941 ± 0.029 0.777 ± 0.084 0.971 ± 0.021
Caprella mutica 1799 484 0.947 ± 0.073 0.849 ± 0.125 0.932 ± 0.047 0.974 ± 0.011 0.883 ± 0.043 0.900 ± 0.040 0.975 ± 0.012 0.879 ± 0.049 0.853 ± 0.213 0.969 ± 0.017 0.861 ± 0.056 0.941 ± 0.035
Amphibalanus amphitrite 2334 782 0.951 ± 0.012 0.837 ± 0.047 0.925 ± 0.062 0.952 ± 0.012 0.839 ± 0.046 0.929 ± 0.049 0.975 ± 0.005 0.859 ± 0.035 0.939 ± 0.043 0.974 ± 0.005 0.874 ± 0.021 0.922 ± 0.081
Austrominius modestus 6717 572 0.961 ± 0.035 0.865 ± 0.073 0.823 ± 0.117 0.963 ± 0.029 0.860 ± 0.070 0.848 ± 0.096 0.968 ± 0.014 0.864 ± 0.035 0.856 ± 0.219 0.958 ± 0.045 0.856 ± 0.122 0.890 ± 0.063
Ectopleura crocea 488 200 0.924 ± 0.019 0.795 ± 0.047 0.688 ± 0.167 0.900 ± 0.046 0.733 ± 0.108 0.671 ± 0.122 0.944 ± 0.023 0.793 ± 0.051 0.690 ± 0.231 0.943 ± 0.026 0.782 ± 0.063 0.916 ± 0.017
Styela clava 4235 515 0.957 ± 0.008 0.858 ± 0.030 0.869 ± 0.138 0.943 ± 0.009 0.821 ± 0.025 0.848 ± 0.041 0.946 ± 0.040 0.809 ± 0.091 0.736 ± 0.410 0.958 ± 0.027 0.834 ± 0.057 0.898 ± 0.039
Styela plicata 2231 489 0.943 ± 0.016 0.832 ± 0.069 0.622 ± 0.356 0.933 ± 0.021 0.810 ± 0.063 0.655 ± 0.230 0.951 ± 0.033 0.847 ± 0.107 0.559 ± 0.462 0.970 ± 0.013 0.871 ± 0.048 0.924 ± 0.071
Cordylophora caspia 1173 306 0.944 ± 0.024 0.838 ± 0.039 0.601 ± 0.234 0.926 ± 0.015 0.823 ± 0.038 0.166 ± 0.289 0.945 ± 0.026 0.813 ± 0.065 0.537 ± 0.581 0.937 ± 0.019 0.815 ± 0.058 0.530 ± 0.203
Didemnum vexillum 850 206 0.983 ± 0.008 0.920 ± 0.048 0.653 ± 0.233 0.979 ± 0.011 0.896 ± 0.048 0.724 ± 0.184 0.982 ± 0.008 0.892 ± 0.040 0.844 ± 0.050 0.977 ± 0.019 0.903 ± 0.053 0.862 ± 0.076
Diadumene lineata 2394 492 0.905 ± 0.134 0.757 ± 0.238 0.944 ± 0.051 0.959 ± 0.010 0.856 ± 0.014 0.914 ± 0.107 0.952 ± 0.014 0.808 ± 0.061 0.937 ± 0.059 0.968 ± 0.010 0.843 ± 0.049 0.932 ± 0.028
Tubastraea coccinea 2073 496 0.938 ± 0.022 0.778 ± 0.055 0.922 ± 0.044 0.935 ± 0.022 0.775 ± 0.054 0.932 ± 0.027 0.937 ± 0.009 0.790 ± 0.040 0.886 ± 0.047 0.936 ± 0.013 0.774 ± 0.050 0.895 ± 0.061
Carijoa riisei 730 261 0.928 ± 0.038 0.790 ± 0.046 0.740 ± 0.133 0.921 ± 0.043 0.792 ± 0.056 0.734 ± 0.216 0.923 ± 0.047 0.802 ± 0.057 0.463 ± 0.475 0.920 ± 0.032 0.788 ± 0.052 0.746 ± 0.274
Asterias amurensis 1157 328 0.907 ± 0.114 0.782 ± 0.157 0.691 ± 0.388 0.899 ± 0.124 0.685 ± 0.340 0.682 ± 0.502 0.908 ± 0.103 0.791 ± 0.135 0.431 ± 0.617 0.933 ± 0.049 0.810 ± 0.091 0.529 ± 0.508
Ruditapes philippinarum 6730 717 0.965 ± 0.015 0.855 ± 0.048 0.946 ± 0.033 0.958 ± 0.018 0.842 ± 0.056 0.892 ± 0.096 0.949 ± 0.018 0.789 ± 0.046 0.912 ± 0.086 0.970 ± 0.012 0.861 ± 0.027 0.948 ± 0.030
Maoricolpus roseus 2021 296 0.990 ± 0.004 0.942 ± 0.025 0.815 ± 0.159 0.986 ± 0.007 0.930 ± 0.035 0.730 ± 0.249 0.974 ± 0.009 0.879 ± 0.034 0.956 ± 0.022 0.988 ± 0.006 0.940 ± 0.016 0.906 ± 0.019
Ensis leei 9774 859 0.943 ± 0.044 0.801 ± 0.078 0.850 ± 0.208 0.957 ± 0.022 0.817 ± 0.069 0.827 ± 0.257 0.957 ± 0.018 0.822 ± 0.037 0.818 ± 0.086 0.967 ± 0.013 0.868 ± 0.031 0.883 ± 0.110
Magallana gigas 12898 1431 0.956 ± 0.008 0.820 ± 0.043 0.962 ± 0.049 0.946 ± 0.011 0.795 ± 0.055 0.948 ± 0.051 0.969 ± 0.009 0.835 ± 0.042 0.949 ± 0.040 0.970 ± 0.009 0.848 ± 0.034 0.980 ± 0.007
Mytilus galloprovincialis 6710 1521 0.915 ± 0.021 0.711 ± 0.039 0.870 ± 0.100 0.907 ± 0.019 0.699 ± 0.038 0.855 ± 0.112 0.877 ± 0.055 0.702 ± 0.084 0.557 ± 0.415 0.955 ± 0.017 0.825 ± 0.056 0.958 ± 0.042
Perna viridis 694 258 0.978 ± 0.008 0.914 ± 0.044 0.700 ± 0.335 0.962 ± 0.019 0.890 ± 0.048 0.581 ± 0.422 0.976 ± 0.011 0.916 ± 0.040 0.643 ± 0.461 0.987 ± 0.007 0.932 ± 0.045 0.819 ± 0.099
Rapana venosa 1140 348 0.987 ± 0.013 0.930 ± 0.068 0.697 ± 0.171 0.982 ± 0.022 0.924 ± 0.081 0.825 ± 0.155 0.987 ± 0.006 0.927 ± 0.034 0.765 ± 0.212 0.985 ± 0.017 0.928 ± 0.055 0.828 ± 0.164
Littorina littorea 28357 1918 0.920 ± 0.083 0.800 ± 0.132 0.934 ± 0.058 0.973 ± 0.008 0.881 ± 0.012 0.939 ± 0.038 0.959 ± 0.012 0.829 ± 0.023 0.918 ± 0.104 0.975 ± 0.011 0.875 ± 0.017 0.982 ± 0.010
Arcuatula senhousia 1277 202 0.914 ± 0.071 0.775 ± 0.111 0.698 ± 0.177 0.941 ± 0.017 0.797 ± 0.042 0.658 ± 0.219 0.964 ± 0.013 0.835 ± 0.040 0.859 ± 0.050 0.961 ± 0.018 0.829 ± 0.065 0.843 ± 0.073
Watersipora subtorquata 1089 217 0.933 ± 0.014 0.781 ± 0.057 0.826 ± 0.078 0.923 ± 0.023 0.749 ± 0.081 0.732 ± 0.288 0.960 ± 0.018 0.853 ± 0.045 0.824 ± 0.093 0.946 ± 0.028 0.817 ± 0.058 0.865 ± 0.051
Blackfordia virginica 111 48 0.910 ± 0.051 0.780 ± 0.116 0.456 ± 0.464 0.897 ± 0.061 0.752 ± 0.143 0.604 ± 0.361 0.902 ± 0.059 0.742 ± 0.107 0.788 ± 0.079 0.895 ± 0.073 0.734 ± 0.120 0.742 ± 0.112
Nematostella vectensis 484 81 0.939 ± 0.059 0.849 ± 0.116 0.385 ± 0.410 0.954 ± 0.022 0.884 ± 0.048 0.401 ± 0.395 0.851 ± 0.101 0.686 ± 0.178 0.716 ± 0.191 0.957 ± 0.011 0.873 ± 0.058 0.596 ± 0.246
Metridium senile 12020 1556 0.930 ± 0.034 0.761 ± 0.103 0.805 ± 0.118 0.927 ± 0.035 0.754 ± 0.104 0.764 ± 0.152 0.895 ± 0.020 0.689 ± 0.035 0.805 ± 0.258 0.921 ± 0.030 0.731 ± 0.085 0.916 ± 0.042
Marenzelleria neglecta 1724 214 0.983 ± 0.005 0.935 ± 0.015 0.575 ± 0.260 0.983 ± 0.006 0.932 ± 0.026 0.607 ± 0.186 0.984 ± 0.006 0.922 ± 0.058 0.796 ± 0.167 0.976 ± 0.004 0.933 ± 0.018 0.683 ± 0.359
Balanus glandula 7131 546 0.952 ± 0.045 0.814 ± 0.142 0.831 ± 0.189 0.943 ± 0.054 0.797 ± 0.142 0.809 ± 0.200 0.917 ± 0.021 0.735 ± 0.018 0.877 ± 0.128 0.969 ± 0.016 0.840 ± 0.064 0.886 ± 0.047
Amphibalanus eburneus 756 326 0.960 ± 0.013 0.867 ± 0.027 0.801 ± 0.115 0.954 ± 0.017 0.849 ± 0.041 0.787 ± 0.157 0.980 ± 0.008 0.890 ± 0.031 0.858 ± 0.133 0.974 ± 0.010 0.888 ± 0.038 0.817 ± 0.121
Megabalanus coccopoma 460 216 0.957 ± 0.020 0.888 ± 0.056 0.706 ± 0.300 0.954 ± 0.024 0.880 ± 0.065 0.746 ± 0.290 0.955 ± 0.024 0.885 ± 0.059 0.755 ± 0.167 0.974 ± 0.028 0.895 ± 0.086 0.896 ± 0.046
Monocorophium uenoi 113 45 0.945 ± 0.047 0.854 ± 0.170 0.119 ± 0.580 0.892 ± 0.113 0.742 ± 0.282 0.525 ± 0.207 0.949 ± 0.050 0.850 ± 0.141 0.644 ± 0.254 0.951 ± 0.058 0.855 ± 0.155 0.776 ± 0.155
Paracaprella pusilla 196 106 0.950 ± 0.028 0.847 ± 0.067 0.704 ± 0.200 0.936 ± 0.035 0.826 ± 0.071 0.832 ± 0.118 0.953 ± 0.015 0.841 ± 0.077 0.701 ± 0.206 0.966 ± 0.018 0.872 ± 0.067 0.934 ± 0.059
Synidotea laevidorsalis 179 76 0.881 ± 0.084 0.761 ± 0.143 0.360 ± 0.319 0.861 ± 0.101 0.718 ± 0.181 0.627 ± 0.156 0.856 ± 0.114 0.708 ± 0.174 0.733 ± 0.309 0.891 ± 0.082 0.709 ± 0.121 0.834 ± 0.125
Sphaeroma quoianum 343 69 0.966 ± 0.014 0.919 ± 0.043 0.431 ± 0.605 0.966 ± 0.020 0.910 ± 0.063 0.544 ± 0.232 0.982 ± 0.018 0.926 ± 0.079 0.659 ± 0.378 0.979 ± 0.025 0.937 ± 0.069 0.857 ± 0.082
Sphaeroma walkeri 230 96 0.946 ± 0.014 0.807 ± 0.060 0.410 ± 0.438 0.918 ± 0.036 0.797 ± 0.075 0.609 ± 0.440 0.963 ± 0.022 0.861 ± 0.082 0.684 ± 0.308 0.954 ± 0.034 0.894 ± 0.052 0.708 ± 0.330
Palaemon macrodactylus 790 252 0.959 ± 0.034 0.868 ± 0.071 0.831 ± 0.117 0.953 ± 0.037 0.842 ± 0.098 0.845 ± 0.145 0.981 ± 0.015 0.895 ± 0.070 0.894 ± 0.050 0.970 ± 0.031 0.882 ± 0.092 0.754 ± 0.142

Supplementary Table 4. Predictive performance of species distribution models for 122 marine non-native species.
We assessed model performance via spatial cross-validation.
AUC: area under the receiver operating characteristic curve; TSS: true skill statistic; CBI: continuous Boyce index.
GLM: generalized linear model; GAM: generalized additive model; MaxEnt: maximum entropy model; RF: random forest.



Ciona robusta 425 120 0.927 ± 0.052 0.810 ± 0.122 0.595 ± 0.327 0.936 ± 0.030 0.823 ± 0.110 0.631 ± 0.334 0.954 ± 0.010 0.860 ± 0.054 0.711 ± 0.228 0.963 ± 0.021 0.863 ± 0.082 0.853 ± 0.122
Botrylloides violaceus 3971 539 0.946 ± 0.075 0.843 ± 0.123 0.855 ± 0.138 0.969 ± 0.011 0.881 ± 0.025 0.777 ± 0.180 0.970 ± 0.016 0.859 ± 0.052 0.779 ± 0.174 0.977 ± 0.014 0.861 ± 0.044 0.933 ± 0.043
Corella eumyota 1167 304 0.854 ± 0.109 0.649 ± 0.123 0.599 ± 0.600 0.852 ± 0.101 0.651 ± 0.098 0.557 ± 0.548 0.859 ± 0.252 0.707 ± 0.321 0.849 ± 0.072 0.945 ± 0.040 0.810 ± 0.068 0.891 ± 0.130
Boccardia proboscidea 867 162 0.954 ± 0.045 0.849 ± 0.066 0.911 ± 0.022 0.969 ± 0.013 0.874 ± 0.026 0.857 ± 0.141 0.964 ± 0.021 0.849 ± 0.068 0.810 ± 0.084 0.966 ± 0.012 0.868 ± 0.037 0.831 ± 0.164
Pseudopolydora paucibranchiata 20683 440 0.903 ± 0.055 0.748 ± 0.064 0.354 ± 0.494 0.883 ± 0.059 0.712 ± 0.051 0.276 ± 0.673 0.885 ± 0.081 0.738 ± 0.142 0.405 ± 0.626 0.863 ± 0.120 0.667 ± 0.221 0.690 ± 0.163
Sabellastarte spectabilis 745 199 0.976 ± 0.013 0.888 ± 0.055 0.811 ± 0.194 0.966 ± 0.022 0.873 ± 0.061 0.762 ± 0.155 0.974 ± 0.015 0.893 ± 0.044 0.745 ± 0.171 0.970 ± 0.020 0.891 ± 0.061 0.809 ± 0.143
Clymenella torquata 3472 449 0.974 ± 0.008 0.883 ± 0.021 0.715 ± 0.209 0.971 ± 0.005 0.881 ± 0.023 0.808 ± 0.118 0.960 ± 0.018 0.839 ± 0.069 0.733 ± 0.349 0.970 ± 0.017 0.876 ± 0.055 0.908 ± 0.066
Hemigrapsus sanguineus 10428 747 0.956 ± 0.019 0.834 ± 0.052 0.922 ± 0.025 0.953 ± 0.019 0.825 ± 0.057 0.890 ± 0.083 0.955 ± 0.025 0.843 ± 0.061 0.753 ± 0.222 0.974 ± 0.007 0.866 ± 0.033 0.941 ± 0.046
Hemigrapsus takanoi 2817 380 0.956 ± 0.049 0.875 ± 0.091 0.788 ± 0.092 0.974 ± 0.010 0.904 ± 0.036 0.751 ± 0.069 0.967 ± 0.020 0.891 ± 0.045 0.801 ± 0.233 0.978 ± 0.013 0.915 ± 0.027 0.829 ± 0.117
Eusarsiella zostericola 1676 187 0.978 ± 0.012 0.908 ± 0.044 0.535 ± 0.225 0.972 ± 0.021 0.896 ± 0.040 0.527 ± 0.298 0.971 ± 0.023 0.887 ± 0.043 0.783 ± 0.161 0.971 ± 0.025 0.893 ± 0.049 0.804 ± 0.061
Callinectes bocourti 611 159 0.952 ± 0.016 0.856 ± 0.042 0.505 ± 0.386 0.947 ± 0.022 0.848 ± 0.045 0.570 ± 0.380 0.962 ± 0.020 0.851 ± 0.040 0.760 ± 0.141 0.962 ± 0.017 0.855 ± 0.045 0.845 ± 0.112
Charybdis hellerii 1597 384 0.921 ± 0.011 0.777 ± 0.016 0.867 ± 0.137 0.921 ± 0.011 0.777 ± 0.027 0.945 ± 0.022 0.927 ± 0.011 0.782 ± 0.025 0.915 ± 0.057 0.947 ± 0.013 0.803 ± 0.024 0.959 ± 0.019
Percnon gibbesi 5078 663 0.964 ± 0.019 0.834 ± 0.032 0.832 ± 0.126 0.964 ± 0.021 0.834 ± 0.033 0.813 ± 0.143 0.959 ± 0.027 0.812 ± 0.052 0.776 ± 0.393 0.966 ± 0.016 0.857 ± 0.039 0.928 ± 0.051
Penaeus japonicus 868 212 0.902 ± 0.045 0.714 ± 0.079 0.661 ± 0.226 0.891 ± 0.056 0.697 ± 0.099 0.624 ± 0.304 0.911 ± 0.021 0.717 ± 0.056 0.749 ± 0.084 0.912 ± 0.020 0.746 ± 0.044 0.832 ± 0.126
Penaeus monodon 3471 553 0.933 ± 0.006 0.774 ± 0.026 0.914 ± 0.054 0.922 ± 0.018 0.758 ± 0.034 0.879 ± 0.076 0.929 ± 0.012 0.757 ± 0.032 0.928 ± 0.022 0.950 ± 0.012 0.807 ± 0.049 0.856 ± 0.083
Penaeus semisulcatus 15150 442 0.942 ± 0.014 0.788 ± 0.035 0.901 ± 0.094 0.936 ± 0.014 0.779 ± 0.034 0.880 ± 0.112 0.939 ± 0.020 0.776 ± 0.042 0.838 ± 0.113 0.956 ± 0.010 0.827 ± 0.033 0.912 ± 0.039
Dyspanopeus sayi 1950 234 0.989 ± 0.005 0.957 ± 0.020 0.648 ± 0.197 0.989 ± 0.005 0.947 ± 0.028 0.721 ± 0.203 0.989 ± 0.003 0.945 ± 0.033 0.606 ± 0.259 0.993 ± 0.004 0.947 ± 0.017 0.741 ± 0.105
Gammarus tigrinus 9809 297 0.969 ± 0.012 0.875 ± 0.034 0.804 ± 0.106 0.963 ± 0.020 0.877 ± 0.032 0.669 ± 0.243 0.978 ± 0.006 0.890 ± 0.023 0.815 ± 0.136 0.971 ± 0.008 0.890 ± 0.030 0.788 ± 0.191
Amphibalanus improvisus 48006 1605 0.943 ± 0.035 0.822 ± 0.066 0.889 ± 0.123 0.940 ± 0.035 0.808 ± 0.080 0.898 ± 0.064 0.952 ± 0.021 0.820 ± 0.072 0.896 ± 0.112 0.938 ± 0.034 0.798 ± 0.072 0.837 ± 0.222
Balanus trigonus 4409 642 0.955 ± 0.012 0.867 ± 0.024 0.868 ± 0.057 0.953 ± 0.011 0.868 ± 0.019 0.803 ± 0.115 0.953 ± 0.015 0.860 ± 0.028 0.613 ± 0.337 0.974 ± 0.002 0.879 ± 0.002 0.947 ± 0.016
Amphibalanus reticulatus 880 217 0.966 ± 0.010 0.898 ± 0.041 0.818 ± 0.129 0.966 ± 0.011 0.888 ± 0.024 0.835 ± 0.084 0.987 ± 0.007 0.916 ± 0.046 0.881 ± 0.054 0.983 ± 0.008 0.910 ± 0.047 0.730 ± 0.157
Lagocephalus sceleratus 12887 1205 0.929 ± 0.019 0.796 ± 0.060 0.889 ± 0.061 0.926 ± 0.021 0.791 ± 0.069 0.856 ± 0.123 0.948 ± 0.017 0.815 ± 0.052 0.761 ± 0.184 0.956 ± 0.017 0.839 ± 0.049 0.947 ± 0.053
Sphyraena chrysotaenia 217 69 0.947 ± 0.044 0.828 ± 0.090 0.341 ± 0.360 0.891 ± 0.074 0.681 ± 0.186 0.314 ± 0.344 0.921 ± 0.097 0.720 ± 0.307 0.670 ± 0.306 0.948 ± 0.027 0.818 ± 0.059 0.791 ± 0.080
Siganus luridus 2684 247 0.968 ± 0.023 0.835 ± 0.071 0.802 ± 0.080 0.966 ± 0.020 0.820 ± 0.067 0.823 ± 0.074 0.956 ± 0.026 0.808 ± 0.097 0.863 ± 0.105 0.978 ± 0.022 0.886 ± 0.073 0.918 ± 0.075
Siganus rivulatus 26863 215 0.982 ± 0.014 0.919 ± 0.043 0.685 ± 0.134 0.968 ± 0.028 0.875 ± 0.094 0.774 ± 0.162 0.969 ± 0.028 0.854 ± 0.124 0.774 ± 0.121 0.976 ± 0.028 0.904 ± 0.087 0.880 ± 0.078
Cephalopholis argus 35811 1268 0.945 ± 0.005 0.776 ± 0.024 0.956 ± 0.037 0.942 ± 0.005 0.776 ± 0.024 0.949 ± 0.036 0.940 ± 0.009 0.772 ± 0.019 0.971 ± 0.024 0.956 ± 0.014 0.809 ± 0.039 0.913 ± 0.087
Scomberomorus commerson 23040 977 0.929 ± 0.021 0.777 ± 0.057 0.864 ± 0.065 0.927 ± 0.020 0.777 ± 0.054 0.863 ± 0.066 0.952 ± 0.020 0.795 ± 0.046 0.930 ± 0.073 0.960 ± 0.017 0.826 ± 0.062 0.944 ± 0.078
Salmo salar 481968 1595 0.948 ± 0.016 0.809 ± 0.048 0.939 ± 0.042 0.940 ± 0.018 0.799 ± 0.045 0.921 ± 0.073 0.961 ± 0.011 0.815 ± 0.050 0.970 ± 0.021 0.958 ± 0.012 0.815 ± 0.030 0.926 ± 0.056
Oncorhynchus kisutch 147250 954 0.891 ± 0.046 0.702 ± 0.075 0.712 ± 0.347 0.880 ± 0.045 0.681 ± 0.082 0.753 ± 0.338 0.814 ± 0.074 0.599 ± 0.124 0.544 ± 0.219 0.832 ± 0.061 0.598 ± 0.151 0.571 ± 0.368
Plotosus lineatus 8330 966 0.913 ± 0.012 0.722 ± 0.026 0.916 ± 0.082 0.912 ± 0.015 0.719 ± 0.022 0.942 ± 0.030 0.912 ± 0.007 0.721 ± 0.036 0.874 ± 0.083 0.930 ± 0.016 0.750 ± 0.047 0.931 ± 0.073
Pempheris vanicolensis 661 200 0.937 ± 0.046 0.789 ± 0.098 0.796 ± 0.150 0.917 ± 0.075 0.747 ± 0.137 0.743 ± 0.148 0.931 ± 0.056 0.772 ± 0.127 0.861 ± 0.110 0.933 ± 0.045 0.802 ± 0.091 0.833 ± 0.137
Upeneus moluccensis 5634 589 0.933 ± 0.016 0.797 ± 0.035 0.754 ± 0.131 0.926 ± 0.018 0.787 ± 0.032 0.844 ± 0.086 0.913 ± 0.030 0.757 ± 0.060 0.768 ± 0.139 0.924 ± 0.027 0.804 ± 0.045 0.803 ± 0.187
Morone saxatilis 66691 652 0.973 ± 0.006 0.896 ± 0.033 0.859 ± 0.077 0.975 ± 0.008 0.883 ± 0.030 0.855 ± 0.047 0.943 ± 0.037 0.772 ± 0.100 0.883 ± 0.106 0.977 ± 0.012 0.889 ± 0.036 0.928 ± 0.038
Lutjanus kasmira 13943 893 0.939 ± 0.009 0.758 ± 0.024 0.917 ± 0.045 0.939 ± 0.010 0.755 ± 0.024 0.940 ± 0.015 0.937 ± 0.007 0.764 ± 0.016 0.966 ± 0.020 0.949 ± 0.008 0.796 ± 0.045 0.961 ± 0.023
Sargocentron rubrum 9995 1342 0.948 ± 0.029 0.819 ± 0.068 0.806 ± 0.135 0.943 ± 0.030 0.807 ± 0.066 0.786 ± 0.147 0.943 ± 0.034 0.806 ± 0.071 0.850 ± 0.166 0.970 ± 0.018 0.873 ± 0.059 0.956 ± 0.014
Acanthogobius flavimanus 3224 256 0.954 ± 0.043 0.847 ± 0.124 0.613 ± 0.409 0.945 ± 0.067 0.840 ± 0.118 0.643 ± 0.462 0.944 ± 0.086 0.821 ± 0.237 0.846 ± 0.171 0.966 ± 0.034 0.852 ± 0.089 0.712 ± 0.090
Tridentiger trigonocephalus 1556 212 0.980 ± 0.007 0.922 ± 0.031 0.830 ± 0.132 0.974 ± 0.009 0.907 ± 0.035 0.796 ± 0.213 0.944 ± 0.049 0.836 ± 0.094 0.855 ± 0.098 0.969 ± 0.027 0.872 ± 0.084 0.788 ± 0.221
Neogobius melanostomus 6140 455 0.994 ± 0.008 0.978 ± 0.020 0.627 ± 0.272 0.994 ± 0.008 0.973 ± 0.018 0.734 ± 0.308 0.996 ± 0.003 0.968 ± 0.030 0.768 ± 0.123 0.998 ± 0.001 0.984 ± 0.011 0.695 ± 0.276
Fistularia commersonii 12554 1459 0.931 ± 0.013 0.747 ± 0.041 0.948 ± 0.028 0.929 ± 0.009 0.743 ± 0.041 0.944 ± 0.037 0.920 ± 0.016 0.733 ± 0.042 0.945 ± 0.014 0.937 ± 0.013 0.776 ± 0.031 0.979 ± 0.016
Alosa sapidissima 27650 1661 0.956 ± 0.027 0.856 ± 0.035 0.714 ± 0.524 0.956 ± 0.026 0.854 ± 0.030 0.730 ± 0.522 0.927 ± 0.045 0.768 ± 0.112 0.779 ± 0.199 0.952 ± 0.014 0.867 ± 0.040 0.659 ± 0.257
Alepes djedaba 2008 270 0.928 ± 0.019 0.743 ± 0.050 0.781 ± 0.160 0.915 ± 0.027 0.723 ± 0.047 0.761 ± 0.112 0.923 ± 0.022 0.728 ± 0.061 0.869 ± 0.086 0.960 ± 0.004 0.833 ± 0.023 0.919 ± 0.049
Seriola fasciata 696 222 0.943 ± 0.041 0.811 ± 0.110 0.724 ± 0.175 0.941 ± 0.044 0.795 ± 0.132 0.780 ± 0.120 0.941 ± 0.051 0.800 ± 0.156 0.835 ± 0.128 0.946 ± 0.024 0.808 ± 0.069 0.793 ± 0.199
Callionymus filamentosus 664 144 0.904 ± 0.017 0.763 ± 0.056 0.757 ± 0.093 0.899 ± 0.021 0.721 ± 0.082 0.667 ± 0.069 0.885 ± 0.020 0.708 ± 0.031 0.482 ± 0.337 0.927 ± 0.016 0.799 ± 0.019 0.664 ± 0.153
Gonionemus vertens 458 171 0.935 ± 0.034 0.799 ± 0.076 0.902 ± 0.040 0.927 ± 0.038 0.786 ± 0.065 0.880 ± 0.071 0.914 ± 0.034 0.772 ± 0.056 0.674 ± 0.288 0.942 ± 0.034 0.816 ± 0.051 0.786 ± 0.190
Molgula manhattensis 5002 552 0.877 ± 0.055 0.686 ± 0.068 0.699 ± 0.246 0.868 ± 0.062 0.662 ± 0.084 0.714 ± 0.204 0.848 ± 0.113 0.677 ± 0.141 0.414 ± 0.482 0.910 ± 0.040 0.748 ± 0.065 0.813 ± 0.137
Didemnum candidum 1088 194 0.863 ± 0.094 0.680 ± 0.199 0.703 ± 0.257 0.855 ± 0.085 0.672 ± 0.190 0.621 ± 0.262 0.908 ± 0.061 0.761 ± 0.093 0.462 ± 0.508 0.908 ± 0.062 0.745 ± 0.110 0.669 ± 0.376
Mnemiopsis leidyi 7642 1013 0.939 ± 0.025 0.801 ± 0.052 0.713 ± 0.249 0.936 ± 0.025 0.793 ± 0.057 0.732 ± 0.193 0.905 ± 0.047 0.702 ± 0.142 0.822 ± 0.126 0.936 ± 0.012 0.814 ± 0.039 0.869 ± 0.104
Beroe ovata 1540 287 0.972 ± 0.011 0.866 ± 0.037 0.660 ± 0.250 0.967 ± 0.016 0.839 ± 0.050 0.790 ± 0.137 0.963 ± 0.017 0.827 ± 0.050 0.838 ± 0.114 0.960 ± 0.020 0.822 ± 0.087 0.877 ± 0.097
Aquilonastra burtoni 178 72 0.942 ± 0.026 0.823 ± 0.063 0.630 ± 0.292 0.929 ± 0.022 0.808 ± 0.072 0.563 ± 0.181 0.956 ± 0.034 0.848 ± 0.109 0.787 ± 0.057 0.933 ± 0.035 0.824 ± 0.093 0.569 ± 0.311
Patiriella regularis 5438 237 0.991 ± 0.003 0.945 ± 0.024 0.698 ± 0.222 0.987 ± 0.003 0.937 ± 0.023 0.788 ± 0.182 0.976 ± 0.007 0.900 ± 0.048 0.816 ± 0.253 0.989 ± 0.005 0.932 ± 0.030 0.895 ± 0.055
Ascidia sydneiensis 526 129 0.974 ± 0.006 0.913 ± 0.039 0.351 ± 0.581 0.966 ± 0.022 0.872 ± 0.073 0.655 ± 0.355 0.976 ± 0.009 0.898 ± 0.067 0.702 ± 0.329 0.982 ± 0.005 0.923 ± 0.031 0.877 ± 0.063
Ascidiella aspersa 17350 995 0.880 ± 0.126 0.724 ± 0.230 0.714 ± 0.481 0.916 ± 0.036 0.789 ± 0.074 0.646 ± 0.426 0.911 ± 0.045 0.752 ± 0.072 0.638 ± 0.464 0.927 ± 0.030 0.785 ± 0.053 0.715 ± 0.366
Gemma gemma 5732 511 0.960 ± 0.016 0.841 ± 0.030 0.798 ± 0.250 0.957 ± 0.019 0.833 ± 0.030 0.843 ± 0.197 0.942 ± 0.050 0.788 ± 0.086 0.846 ± 0.104 0.971 ± 0.012 0.848 ± 0.060 0.929 ± 0.063
Mercenaria mercenaria 11462 746 0.969 ± 0.007 0.865 ± 0.018 0.934 ± 0.030 0.966 ± 0.007 0.859 ± 0.023 0.906 ± 0.057 0.972 ± 0.002 0.846 ± 0.013 0.961 ± 0.027 0.974 ± 0.008 0.865 ± 0.035 0.923 ± 0.027
Candiella plebeia 342 35 0.969 ± 0.029 0.903 ± 0.109 0.690 ± 0.342 0.952 ± 0.025 0.867 ± 0.092 0.440 ± 0.436 0.920 ± 0.035 0.817 ± 0.122 0.753 ± 0.211 0.952 ± 0.023 0.852 ± 0.081 0.577 ± 0.322
Theora lubrica 3406 149 0.928 ± 0.045 0.752 ± 0.170 0.463 ± 0.383 0.916 ± 0.051 0.739 ± 0.180 0.499 ± 0.412 0.904 ± 0.061 0.808 ± 0.101 0.482 ± 0.415 0.949 ± 0.034 0.845 ± 0.079 0.844 ± 0.113
Petricolaria pholadiformis 11471 675 0.894 ± 0.052 0.773 ± 0.087 0.953 ± NA 0.976 ± 0.014 0.887 ± 0.031 0.801 ± 0.266 0.978 ± 0.016 0.883 ± 0.055 0.806 ± 0.156 0.977 ± 0.011 0.903 ± 0.032 0.911 ± 0.088



Crassostrea virginica 16817 831 0.967 ± 0.008 0.856 ± 0.043 0.892 ± 0.074 0.966 ± 0.009 0.856 ± 0.033 0.917 ± 0.063 0.964 ± 0.012 0.844 ± 0.039 0.833 ± 0.127 0.975 ± 0.010 0.872 ± 0.022 0.889 ± 0.077
Tritia neritea 1693 237 0.980 ± 0.008 0.887 ± 0.046 0.777 ± 0.107 0.978 ± 0.009 0.870 ± 0.053 0.686 ± 0.144 0.965 ± 0.017 0.840 ± 0.086 0.895 ± 0.063 0.985 ± 0.008 0.918 ± 0.036 0.897 ± 0.106
Geukensia demissa 8702 371 0.949 ± 0.039 0.830 ± 0.085 0.819 ± 0.197 0.961 ± 0.025 0.853 ± 0.091 0.827 ± 0.141 0.974 ± 0.016 0.866 ± 0.084 0.933 ± 0.056 0.984 ± 0.007 0.890 ± 0.041 0.875 ± 0.049
Xenostrobus securis 2400 131 0.907 ± 0.078 0.762 ± 0.188 0.674 ± 0.519 0.887 ± 0.087 0.720 ± 0.223 0.589 ± 0.288 0.974 ± 0.026 0.875 ± 0.091 0.785 ± 0.172 0.962 ± 0.029 0.885 ± 0.046 0.856 ± 0.085
Perna perna 1348 294 0.942 ± 0.021 0.838 ± 0.046 0.811 ± 0.187 0.942 ± 0.024 0.825 ± 0.058 0.901 ± 0.094 0.936 ± 0.050 0.785 ± 0.133 0.773 ± 0.220 0.958 ± 0.022 0.832 ± 0.059 0.910 ± 0.047
Urosalpinx cinerea 4988 310 0.966 ± 0.019 0.864 ± 0.077 0.822 ± 0.144 0.964 ± 0.019 0.853 ± 0.067 0.670 ± 0.322 0.980 ± 0.022 0.875 ± 0.089 0.904 ± 0.080 0.980 ± 0.016 0.890 ± 0.041 0.827 ± 0.076
Busycotypus canaliculatus 3920 308 0.984 ± 0.007 0.929 ± 0.023 0.706 ± 0.230 0.981 ± 0.005 0.927 ± 0.022 0.777 ± 0.122 0.978 ± 0.010 0.886 ± 0.060 0.872 ± 0.052 0.982 ± 0.005 0.910 ± 0.024 0.862 ± 0.087
Varicorbula gibba 74337 1808 0.924 ± 0.028 0.780 ± 0.053 0.811 ± 0.188 0.918 ± 0.028 0.772 ± 0.054 0.802 ± 0.186 0.911 ± 0.035 0.729 ± 0.059 0.751 ± 0.318 0.898 ± 0.040 0.744 ± 0.102 0.492 ± 0.548
Chama pacifica 1446 317 0.949 ± 0.011 0.822 ± 0.044 0.838 ± 0.078 0.945 ± 0.012 0.819 ± 0.036 0.790 ± 0.091 0.946 ± 0.014 0.828 ± 0.032 0.698 ± 0.271 0.958 ± 0.015 0.831 ± 0.042 0.904 ± 0.043
Cerithium scabridum 253 114 0.967 ± 0.025 0.888 ± 0.083 0.632 ± 0.281 0.965 ± 0.025 0.868 ± 0.081 0.722 ± 0.390 0.963 ± 0.025 0.825 ± 0.108 0.870 ± 0.044 0.970 ± 0.023 0.880 ± 0.055 0.789 ± 0.092
Crepidula fornicata 48779 1682 0.947 ± 0.011 0.823 ± 0.022 0.928 ± 0.059 0.946 ± 0.013 0.819 ± 0.029 0.930 ± 0.039 0.942 ± 0.017 0.802 ± 0.033 0.874 ± 0.144 0.960 ± 0.007 0.842 ± 0.018 0.932 ± 0.068
Crepidula onyx 2644 251 0.936 ± 0.049 0.796 ± 0.151 0.769 ± 0.142 0.924 ± 0.057 0.754 ± 0.202 0.720 ± 0.130 0.907 ± 0.052 0.738 ± 0.106 0.615 ± 0.213 0.947 ± 0.051 0.842 ± 0.105 0.793 ± 0.119
Crucibulum spinosum 2001 196 0.933 ± 0.056 0.813 ± 0.149 0.887 ± 0.070 0.920 ± 0.068 0.800 ± 0.168 0.841 ± 0.170 0.913 ± 0.098 0.774 ± 0.222 0.542 ± 0.542 0.962 ± 0.037 0.858 ± 0.095 0.877 ± 0.094
Acar plicata 1344 346 0.943 ± 0.015 0.812 ± 0.022 0.892 ± 0.061 0.940 ± 0.017 0.808 ± 0.030 0.849 ± 0.093 0.940 ± 0.018 0.811 ± 0.032 0.880 ± 0.111 0.952 ± 0.011 0.820 ± 0.018 0.791 ± 0.206
Anadara transversa 6246 608 0.962 ± 0.019 0.862 ± 0.046 0.905 ± 0.057 0.957 ± 0.022 0.841 ± 0.060 0.838 ± 0.156 0.969 ± 0.014 0.859 ± 0.045 0.614 ± 0.612 0.955 ± 0.036 0.849 ± 0.063 0.716 ± 0.517
Anadara inaequivalvis 526 188 0.948 ± 0.016 0.846 ± 0.020 0.581 ± 0.403 0.943 ± 0.034 0.831 ± 0.048 0.602 ± 0.430 0.965 ± 0.015 0.871 ± 0.049 0.824 ± 0.138 0.960 ± 0.020 0.867 ± 0.067 0.775 ± 0.158
Bursatella leachii 6597 400 0.956 ± 0.005 0.853 ± 0.049 0.704 ± 0.249 0.951 ± 0.009 0.852 ± 0.047 0.535 ± 0.237 0.971 ± 0.012 0.843 ± 0.055 0.940 ± 0.027 0.971 ± 0.008 0.860 ± 0.033 0.908 ± 0.090
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Baffin Bay - Davis Strait 0.000 0 0.000 0 0.000 0 0.146 1
Beaufort-Amundsen-Viscount Melville-Queen Mau 0.000 0 0.000 0 0.000 0 0.000 0
Beaufort Sea - continental coast and shelf 0.000 0 0.000 0 0.000 0 0.000 0
Chukchi Sea 0.000 0 0.000 0 0.000 0 0.000 0
East Greenland Shelf 0.000 0 0.000 0 0.000 0 0.000 0
East Siberian Sea 0.000 0 0.000 0 0.000 0 0.000 0
Eastern Bering Sea 0.731 9 0.726 8 0.828 10 0.855 10
Hudson Complex 0.000 0 0.000 0 0.000 0 0.000 0
Kara Sea 0.067 2 0.074 2 0.063 2 0.173 2
Lancaster Sound 0.000 0 0.000 0 0.000 0 0.010 1
Laptev Sea 0.000 0 0.000 0 0.000 0 0.000 0
North Greenland 0.000 0 0.000 0 0.000 0 0.000 0
Northern Grand Banks - Southern Labrador 0.456 8 0.458 8 0.490 8 0.503 9
Northern Labrador 0.003 3 0.003 3 0.003 3 0.004 3
West Greenland Shelf 0.000 0 0.000 0 0.000 1 0.043 1
North and East Iceland 0.005 1 0.005 1 0.005 1 0.004 1
North and East Barents Sea 0.753 4 0.690 4 0.773 4 0.761 4
White Sea 0.563 4 0.561 4 0.551 4 0.587 4
High Arctic Archipelago 0.000 0 0.000 0 0.000 0 0.000 0
Baltic Sea 0.874 40 0.872 40 0.889 38 0.895 37
Celtic Seas 0.742 54 0.742 54 0.806 55 0.809 60
Faroe Plateau 0.492 1 0.501 1 0.552 1 0.570 1
South and West Iceland 0.518 2 0.518 2 0.535 2 0.545 2
North Sea 0.961 57 0.961 57 0.959 57 0.957 57
Southern Norway 0.432 52 0.434 52 0.454 52 0.468 54
Northern Norway and Finnmark 0.479 14 0.479 14 0.488 14 0.498 15
Azores Canaries Madeira 0.664 19 0.666 19 0.673 19 0.679 19
Saharan Upwelling 0.699 39 0.711 38 0.779 43 0.795 40
South European Atlantic Shelf 0.840 54 0.841 54 0.954 55 0.955 55

Supplementary Table 5. Ratio of suitable inundated areas and number of marine invaders in each ecoregion.
SSP2-4.5 in 2040-2050 SSP5-8.5 in 2040-2050 SSP2-4.5 in 2090-2100 SSP5-8.5 in 2090-2100

Ecoregion



Adriatic Sea 0.983 38 0.981 37 0.978 37 0.976 39
Levantine Sea 0.926 43 0.934 42 0.928 40 0.919 39
Tunisian Plateau/Gulf of Sidra 0.976 43 0.976 43 0.973 45 0.970 40
Ionian Sea 0.927 52 0.927 52 0.924 52 0.914 46
Aegean Sea 0.851 54 0.851 53 0.850 52 0.870 52
Alboran Sea 0.515 51 0.518 51 0.695 52 0.733 47
Western Mediterranean 0.867 60 0.867 60 0.777 59 0.883 54
Gulf of Maine/Bay of Fundy 0.841 21 0.841 21 0.846 21 0.849 25
Gulf of St. Lawrence - Eastern Scotian Shelf 0.719 9 0.720 9 0.730 9 0.739 9
Scotian Shelf 0.820 19 0.819 19 0.813 20 0.813 18
Southern Grand Banks - South Newfoundland 0.548 9 0.549 9 0.574 9 0.587 9
Virginian 0.903 31 0.910 30 0.938 34 0.942 29
Carolinian 0.964 27 0.964 26 0.968 26 0.969 20
Northern Gulf of Mexico 0.963 21 0.964 21 0.958 20 0.956 19
Black Sea 0.850 24 0.550 24 0.938 24 0.956 24
Kamchatka Shelf and Coast 0.780 2 0.781 2 0.795 2 0.829 4
Northeastern Honshu 0.923 19 0.925 19 0.933 19 0.939 17
Oyashio Current 0.691 9 0.703 9 0.774 9 0.789 9
Sea of Japan/East Sea 0.779 22 0.777 22 0.787 22 0.789 20
Sea of Okhotsk 0.460 10 0.426 10 0.559 10 0.585 10
Yellow Sea 0.699 14 0.717 14 0.767 14 0.825 12
Central Kuroshio Current 0.910 20 0.910 20 0.913 21 0.913 20
East China Sea 0.795 21 0.799 21 0.859 21 0.882 18
Aleutian Islands 0.563 7 0.584 7 0.606 7 0.636 8
Gulf of Alaska 0.539 20 0.540 20 0.537 20 0.546 21
North American Pacific Fijordland 0.574 40 0.575 39 0.582 40 0.585 40
Northern California 0.986 49 0.986 49 0.985 49 0.984 49
Oregon, Washington, Vancouver Coast and Shelf 0.865 43 0.866 43 0.870 44 0.872 47
Puget Trough/Georgia Basin 0.892 40 0.892 40 0.893 40 0.892 40
Cortezian 0.894 25 0.895 24 0.913 23 0.926 34
Magdalena Transition 0.957 43 0.959 42 0.964 38 0.966 32
Southern California Bight 0.929 45 0.929 45 0.929 45 0.929 45
Bahamian 0.899 9 0.900 9 0.922 9 0.929 9
Bermuda 0.830 1 0.831 1 0.824 1 0.829 1
Eastern Caribbean 0.690 10 0.692 10 0.718 10 0.736 9



Floridian 0.979 21 0.978 21 0.979 26 0.980 20
Southern Caribbean 0.853 16 0.854 16 0.912 16 0.944 16
Southern Gulf of Mexico 0.855 20 0.859 20 0.978 19 0.979 16
Southwestern Caribbean 0.898 18 0.897 18 0.942 17 0.954 17
Western Caribbean 0.889 14 0.892 14 0.939 17 0.936 15
Greater Antilles 0.923 15 0.923 15 0.933 15 0.939 14
Amazonia 0.957 14 0.957 14 0.960 13 0.959 12
Guianan 0.956 14 0.964 14 0.966 13 0.964 13
Eastern Brazil 0.789 27 0.794 25 0.864 26 0.906 25
Fernando de Naronha and Atoll das Rocas 0.776 1 0.776 1 0.746 1 0.000 0
Northeastern Brazil 0.777 22 0.819 22 0.866 22 0.883 20
Sao Pedro and Sao Paulo Islands 0.000 0 0.000 0 0.000 0 0.000 0
Trindade and Martin Vaz Islands 0.000 0 0.000 0 0.000 0 0.000 0
St. Helena and Ascension Islands 0.000 0 0.000 0 0.000 0 0.000 0
Cape Verde 0.728 2 0.727 2 0.745 2 0.746 2
Sahelian Upwelling 0.855 9 0.866 8 0.870 9 0.886 9
Gulf of Guinea Central 0.972 7 0.972 6 0.982 6 0.985 6
Gulf of Guinea Islands 0.606 1 0.312 1 0.000 0 0.000 0
Gulf of Guinea Upwelling 0.902 5 0.908 4 0.926 4 0.933 4
Gulf of Guinea West 0.947 5 0.947 4 0.951 4 0.953 4
Gulf of Guinea South 0.735 7 0.765 6 0.917 7 0.927 5
Angolan 0.549 9 0.543 9 0.705 8 0.732 6
Gulf of Aden 0.826 4 0.838 4 0.873 3 0.885 3
Northern and Central Red Sea 0.892 35 0.898 33 0.918 34 0.924 30
Southern Red Sea 0.811 10 0.818 9 0.877 9 0.890 9
Arabian (Persian) Gulf 0.973 5 0.973 5 0.968 4 0.969 4
Central Somali Coast 0.035 2 0.036 2 0.041 2 0.070 1
Gulf of Oman 0.576 11 0.586 11 0.638 11 0.842 9
Western Arabian Sea 0.003 3 0.003 3 0.006 2 0.010 2
Cargados Carajos/Tromelin Island 0.000 0 0.000 0 0.000 0 0.000 0
Delagoa 0.904 11 0.904 11 0.933 11 0.946 11
Mascarene Islands 0.593 2 0.592 2 0.560 2 0.557 2
Seychelles 0.407 1 0.409 1 0.384 1 0.383 1
Southeast Madagascar 0.833 1 0.835 1 0.869 1 0.898 1
East African Coral Coast 0.907 3 0.909 3 0.932 3 0.941 3



Northern Monsoon Current Coast 0.884 3 0.886 3 0.901 3 0.899 3
Bight of Sofala/Swamp Coast 0.861 4 0.864 4 0.931 4 0.962 4
Western and Northern Madagascar 0.861 1 0.866 1 0.905 1 0.919 1
South India and Sri Lanka 0.873 12 0.867 12 0.861 12 0.904 11
Western India 0.866 10 0.870 10 0.894 10 0.912 10
Chagos 0.000 0 0.000 0 0.000 0 0.000 0
Maldives 0.000 0 0.000 0 0.000 0 0.000 0
Eastern India 0.943 8 0.946 7 0.957 7 0.968 7
Northern Bay of Bengal 0.828 4 0.830 4 0.857 4 0.124 4
Andaman and Nicobar Islands 0.729 3 0.711 2 0.699 3 0.600 2
Andaman Sea Coral Coast 0.000 1 0.000 1 0.000 1 0.000 0
Western Sumatra 0.128 3 0.128 3 0.134 3 0.130 3
Gulf of Tonkin 0.902 7 0.904 7 0.924 7 0.930 6
South China Sea Oceanic Islands 0.955 1 0.954 1 0.961 1 0.958 1
Southern China 0.904 16 0.906 15 0.916 15 0.922 13
Gulf of Thailand 0.000 1 0.000 1 0.001 1 0.000 0
Malacca Strait 0.779 2 0.677 1 0.433 1 0.188 1
Southern Vietnam 0.000 1 0.000 1 0.000 1 0.000 1
Sunda Shelf/Java Sea 0.885 5 0.860 5 0.812 5 0.224 5
Cocos-Keeling/Christmas Island 0.000 0 0.000 0 0.000 0 0.000 0
Southern Java 0.862 4 0.863 3 0.882 3 0.902 2
South Kuroshio 0.051 6 0.055 6 0.093 6 0.112 5
East Caroline Islands 0.000 0 0.000 0 0.000 0 0.000 0
Mariana Islands 0.595 2 0.595 2 0.701 2 0.711 2
Ogasawara Islands 0.000 0 0.000 0 0.000 0 0.000 0
West Caroline Islands 0.784 1 0.783 1 0.785 1 0.788 1
Banda Sea 0.000 0 0.000 0 0.000 0 0.000 0
Eastern Philippines 0.886 3 0.887 3 0.903 3 0.907 3
Halmahera 0.000 0 0.000 0 0.000 0 0.000 0
Lesser Sunda 0.001 4 0.001 4 0.002 3 0.001 2
Northeast Sulawesi 0.000 0 0.000 0 0.000 0 0.000 0
Palawan/North Borneo 0.947 4 0.947 4 0.947 4 0.950 3
Papua 0.000 0 0.000 0 0.000 0 0.000 0
Sulawesi Sea/Makassar Strait 0.019 4 0.018 4 0.009 3 0.367 3
Bismarck Sea 0.000 0 0.000 0 0.000 0 0.000 0



Solomon Archipelago 0.000 0 0.000 0 0.000 0 0.000 0
Solomon Sea 0.000 0 0.000 0 0.000 0 0.000 0
Southeast Papua New Guinea 0.000 0 0.000 0 0.000 0 0.000 0
Arnhem Coast to Gulf of Carpenteria 0.935 3 0.943 3 0.954 3 0.963 3
Arafura Sea 0.000 0 0.000 0 0.000 0 0.000 0
Bonaparte Coast 0.909 3 0.910 3 0.937 3 0.942 3
Gulf of Papua 0.000 4 0.000 4 0.000 4 0.000 4
Torres Strait Northern Great Barrier Reef 0.861 10 0.864 10 0.890 10 0.911 10
Central and Southern Great Barrier Reef 0.873 15 0.879 15 0.909 14 0.927 13
Exmouth to Broome 0.864 4 0.873 4 0.923 4 0.935 4
Ningaloo 0.000 0 0.000 0 0.001 2 0.002 2
Coral Sea 0.000 0 0.000 0 0.000 0 0.000 0
Fiji Islands 0.258 1 0.243 1 0.025 1 0.000 0
New Caledonia 0.774 1 0.776 1 0.810 1 0.822 1
Tonga Islands 0.540 1 0.532 1 0.285 1 0.000 0
Vanuatu 0.000 0 0.000 0 0.000 0 0.000 0
Lord Howe and Norfolk Islands 0.000 0 0.000 0 0.000 0 0.000 0
Hawaii 0.790 21 0.791 21 0.792 20 0.811 17
Gilbert/Ellis Islands 0.527 1 0.527 1 0.558 1 0.594 1
Marshall Islands 0.000 0 0.000 0 0.000 0 0.000 0
Line Islands 0.000 0 0.000 0 0.000 0 0.000 0
Phoenix/Tokelau/Northern Cook Islands 0.000 0 0.000 0 0.000 0 0.000 0
Samoa Islands 0.509 1 0.507 1 0.529 1 0.535 1
Tuamotus 0.000 0 0.000 0 0.000 0 0.000 0
Rapa-Pitcairn 0.000 0 0.000 0 0.000 0 0.000 0
Society Islands 0.615 1 0.619 1 0.660 1 0.674 1
Southern Cook/Austral Islands 0.000 0 0.000 0 0.000 0 0.000 0
Marquesas 0.000 0 0.000 0 0.000 0 0.000 0
Easter Island 0.000 0 0.000 0 0.000 0 0.000 0
Chiapas-Nicaragua 0.904 12 0.907 12 0.931 11 0.960 10
Clipperton 0.000 0 0.000 0 0.000 0 0.000 0
Cocos Islands 0.000 0 0.000 0 0.000 0 0.000 0
Guayaquil 0.910 5 0.913 5 0.924 5 0.928 5
Mexican Tropical Pacific 0.883 19 0.887 19 0.906 19 0.917 19
Nicoya 0.936 10 0.937 10 0.948 10 0.952 10



Panama Bight 0.890 10 0.892 10 0.909 19 0.916 17
Revillagigedos 0.000 0 0.000 0 0.000 0 0.000 0
Eastern Galapagos Islands 0.708 4 0.722 4 0.725 4 0.736 3
Northern Galapagos Islands 0.000 0 0.000 0 0.000 0 0.000 0
Western Galapagos Islands 0.455 4 0.466 4 0.517 4 0.572 3
Araucanian 0.838 8 0.837 8 0.800 8 0.820 8
Central Chile 0.759 6 0.758 7 0.756 8 0.753 8
Central Peru 0.824 6 0.825 6 0.842 8 0.862 8
Humboldtian 0.688 7 0.690 7 0.702 7 0.752 8
Juan Fernandez and Desventuradas 0.026 1 0.025 1 0.026 1 0.027 1
Rio de la Plata 0.032 17 0.032 17 0.027 15 0.025 15
Rio Grande 0.860 34 0.851 33 0.752 32 0.692 29
Southeastern Brazil 0.868 27 0.875 27 0.901 27 0.927 25
Uruguay-Buenos Aires Shelf 0.291 26 0.300 26 0.319 27 0.366 28
Channels and Fjords of Southern Chile 0.432 8 0.436 8 0.449 9 0.457 11
Chiloense 0.648 11 0.648 11 0.650 11 0.653 11
Malvinas/Falklands 0.608 2 0.610 2 0.616 2 0.620 2
North Patagonian Gulfs 0.597 24 0.601 24 0.618 25 0.638 26
Patagonian Shelf 0.602 8 0.603 8 0.613 8 0.620 8
Tristan Gough 0.000 0 0.000 0 0.000 0 0.000 0
Namaqua 0.963 11 0.962 11 0.954 14 0.953 15
Namib 0.890 12 0.897 12 0.979 12 0.976 14
Agulhas Bank 0.813 15 0.821 15 0.846 19 0.862 19
Natal 0.899 14 0.901 15 0.896 15 0.909 14
Amsterdam-St Paul 0.000 0 0.000 0 0.000 0 0.000 0
Kermadec Island 0.000 0 0.000 0 0.000 0 0.000 0
Northeastern New Zealand 0.812 18 0.816 18 0.855 17 0.880 17
Three Kings-North Cape 0.651 22 0.647 22 0.633 22 0.610 20
Central New Zealand 0.740 24 0.747 24 0.800 24 0.815 24
Chatham Island 0.755 1 0.762 1 0.761 1 0.746 1
Snares Island 0.000 0 0.000 0 0.000 0 0.000 0
South New Zealand 0.736 20 0.737 20 0.838 20 0.888 20
Manning-Hawkesbury 0.934 31 0.935 31 0.938 29 0.930 23
Tweed-Moreton 0.716 30 0.721 30 0.818 28 0.903 23
Bassian 0.729 29 0.735 29 0.785 29 0.824 28



Cape Howe 0.621 33 0.631 33 0.687 32 0.681 32
Western Bassian 0.812 31 0.916 30 0.905 32 0.915 31
Great Australian Bight 0.933 19 0.936 20 0.932 19 0.893 19
Leeuwin 0.777 19 0.778 19 0.836 19 0.845 18
South Australian Gulfs 0.850 19 0.852 19 0.896 19 0.907 19
Houtman 0.571 17 0.577 17 0.643 17 0.635 14
Shark Bay 0.802 4 0.780 3 0.607 3 0.577 2
Bouvet Island 0.000 0 0.000 0 0.000 0 0.000 0
Crozet Islands 0.000 0 0.000 0 0.000 0 0.000 0
Heard and Macdonald Islands 0.000 0 0.000 0 0.000 0 0.000 0
Kerguelen Islands 0.000 0 0.000 0 0.000 0 0.000 0
Macquarie Island 0.000 0 0.000 0 0.000 0 0.000 0
Peter the First Island 0.000 0 0.000 0 0.000 0 0.000 0
Prince Edward Islands 0.000 0 0.000 0 0.000 0 0.000 0
Antarctic Peninsula 0.000 0 0.000 0 0.000 0 0.000 0
South Georgia 0.000 0 0.000 0 0.000 0 0.000 0
South Orkney Islands 0.000 0 0.000 0 0.000 0 0.000 0
South Sandwich Islands 0.000 0 0.000 0 0.000 0 0.000 0
South Shetland Islands 0.000 0 0.000 0 0.000 0 0.000 0
Amundsen/Bellingshausen Sea 0.000 0 0.000 0 0.000 0 0.000 0
East Antarctic Enderby Land 0.000 0 0.000 0 0.000 0 0.000 0
East Antarctic Wilkes Land 0.000 0 0.000 0 0.000 0 0.000 0
East Antarctic Dronning Maud Land 0.000 0 0.000 0 0.000 0 0.000 0
Ross Sea 0.000 0 0.000 0 0.000 0 0.000 0
Weddell Sea 0.000 0 0.000 0 0.000 0 0.000 0
Auckland Island 0.000 0 0.000 0 0.061 1 0.395 1
Bounty and Antipodes Islands 0.000 0 0.000 0 0.000 0 0.000 0
Campbell Island 0.000 0 0.000 0 0.000 0 0.000 0



Area (km2) Ratio Area (km2) Ratio Area (km2) Ratio Area (km2) Ratio
Marenzelleria viridis 34806 0.891 38577 0.865 34873 0.884 40817 0.852

Polydora cornuta 62537 0.883 85461 0.889 64136 0.877 104037 0.897
Sabella spallanzanii 903 0.517 1733 0.497 1052 0.540 1982 0.422
Eriocheir sinensis 77814 0.866 78852 0.678 62856 0.685 84228 0.637

Sphaeroma terebrans 91811 0.939 133461 0.951 94100 0.940 154218 0.952
Callinectes sapidus 46380 0.932 57177 0.939 47049 0.928 64414 0.939

Rhithropanopeus harrisii 43935 0.849 52980 0.804 44453 0.842 58680 0.780
Palaemon elegans 1075 0.048 1304 0.042 1148 0.049 274 0.008
Jassa marmorata 56009 0.866 76241 0.852 57249 0.856 93017 0.856

Pyromaia tuberculata 4489 0.545 6528 0.533 4531 0.531 7817 0.521
Grandidierella japonica 46746 0.840 51380 0.704 47315 0.834 52450 0.625

Chthamalus proteus 9469 0.753 18417 0.818 10394 0.763 26993 0.855
Carcinus maenas 8285 0.398 10543 0.350 7807 0.362 9534 0.270
Caprella mutica 38802 0.765 42056 0.694 38650 0.752 35881 0.545

Amphibalanus amphitrite 118351 0.676 184664 0.736 122295 0.679 271482 0.924
Austrominius modestus 32185 0.757 35291 0.722 32351 0.754 35637 0.678

Ectopleura crocea 26958 0.743 41351 0.724 27840 0.731 62066 0.834
Styela clava 43781 0.814 45538 0.698 40229 0.738 45965 0.644

Styela plicata 57136 0.867 93826 0.892 59313 0.868 115105 0.924
Cordylophora caspia 76036 0.932 99233 0.928 77518 0.932 98632 0.825
Didemnum vexillum 38347 0.751 41739 0.680 38498 0.743 43045 0.649
Diadumene lineata 113121 0.885 159171 0.868 115775 0.879 129061 0.595

Tubastraea coccinea 21973 0.517 35012 0.505 21521 0.490 28337 0.348
Carijoa riisei 28112 0.237 13815 0.079 16459 0.135 260 0.001

Asterias amurensis 219 0.446 364 0.327 228 0.373 627 0.409
Ruditapes philippinarum 41521 0.923 46761 0.917 41790 0.921 48764 0.897

Maoricolpus roseus 68 0.092 283 0.172 135 0.153 237 0.101
Ensis leei 34892 0.873 38107 0.828 34409 0.853 39105 0.789

Magallana gigas 47160 0.624 54668 0.538 46954 0.605 52818 0.443

For each species, we determined the total inundated areas within established non-native marine ecoregions (A) and suitable inundated
areas (B), and calcualted the ratio as B/A.
NA value indicates no inundated areas being suitable for establishment of marine non-native species.

Supplementary Table 6. Area and ratio of inundated areas being suitable for establishment of each marine invader.

SSP2-4.5 in 2050 SSP2-4.5 in 2100 SSP5-8.5 in 2050 SSP5-8.5 in 2100
Species



Mytilus galloprovincialis 16887 0.552 29461 0.577 17619 0.545 39254 0.581
Perna viridis 42343 0.897 71239 0.915 44678 0.910 88490 0.946

Rapana venosa 39302 0.860 48608 0.852 40484 0.868 51675 0.812
Littorina littorea 5443 0.515 5655 0.375 4922 0.451 5428 0.321

Arcuatula senhousia 65242 0.926 89603 0.915 66850 0.923 103228 0.888
Watersipora subtorquata 40228 0.607 45294 0.498 39626 0.580 44758 0.410

Blackfordia virginica 73914 0.917 103714 0.929 75682 0.916 115312 0.901
Nematostella vectensis 34654 0.938 37790 0.940 34839 0.938 39439 0.938

Metridium senile 696 0.539 929 0.486 716 0.533 902 0.377
Marenzelleria neglecta 26735 0.739 31087 0.745 26930 0.733 34463 0.754

Balanus glandula 24237 0.622 26419 0.558 24198 0.608 26781 0.493
Amphibalanus eburneus 19720 0.875 33235 0.903 20681 0.872 42992 0.915

Megabalanus coccopoma 79345 0.671 144154 0.878 81799 0.675 165799 0.890
Monocorophium uenoi 36906 0.912 41726 0.910 36831 0.902 44116 0.904
Paracaprella pusilla 17826 0.814 29726 0.848 18703 0.819 41707 0.926

Synidotea laevidorsalis 46241 0.936 56355 0.941 46940 0.937 61263 0.939
Sphaeroma quoianum 2342 0.320 2632 0.256 2383 0.313 2619 0.221
Sphaeroma walkeri 58305 0.845 90556 0.924 60268 0.848 108257 0.943

Palaemon macrodactylus 47744 0.743 57405 0.682 48107 0.731 56254 0.585
Ciona robusta 40135 0.897 46811 0.885 40655 0.898 50037 0.866

Botrylloides violaceus 44946 0.806 52129 0.763 44996 0.794 49801 0.661
Corella eumyota 27298 0.750 2692 0.067 2635 0.072 1951 0.046

Boccardia proboscidea 29912 0.608 38140 0.614 30055 0.596 37104 0.515
Pseudopolydora paucibranchiata 65033 0.939 79192 0.938 65893 0.936 90032 0.937

Sabellastarte spectabilis 10882 0.868 23511 0.919 11465 0.870 30045 0.928
Clymenella torquata 31807 0.902 34968 0.911 32003 0.903 37075 0.924

Hemigrapsus sanguineus 45967 0.939 55360 0.925 46020 0.923 59209 0.899
Hemigrapsus takanoi 34402 0.898 39215 0.910 34621 0.896 39870 0.868

Eusarsiella zostericola 38564 0.933 45974 0.933 39115 0.932 51261 0.933
Callinectes bocourti 7447 0.297 9513 0.271 7587 0.296 NA NA
Charybdis hellerii 108460 0.916 162451 0.921 112324 0.921 192892 0.928
Percnon gibbesi 3696 0.322 3647 0.228 3590 0.305 1417 0.075

Penaeus japonicus 35708 0.935 41346 0.937 36085 0.935 44410 0.928
Penaeus monodon 68911 0.926 112701 0.940 71564 0.926 135097 0.942

Penaeus semisulcatus 3407 0.096 7489 0.171 3545 0.097 11253 0.226



Dyspanopeus sayi 4113 0.935 7123 0.906 4225 0.881 9578 0.904
Gammarus tigrinus 35832 0.935 40777 0.946 36170 0.936 43366 0.944

Amphibalanus improvisus 63842 0.883 87469 0.893 65717 0.880 106382 0.902
Balanus trigonus 61626 0.598 127635 0.848 62856 0.594 148648 0.850

Amphibalanus reticulatus 54089 0.520 90624 0.592 56224 0.526 108956 0.608
Lagocephalus sceleratus 3034 0.354 4151 0.297 3044 0.334 4599 0.252
Sphyraena chrysotaenia 8743 0.220 11033 0.242 31765 0.790 10970 0.223

Siganus luridus 4324 0.532 7010 0.598 4488 0.537 6336 0.445
Siganus rivulatus 5038 0.909 9344 0.868 5197 0.856 13395 0.891

Cephalopholis argus 52 0.025 82 0.032 54 0.026 124 0.043
Scomberomorus commerson 3347 0.748 4727 0.645 2712 0.584 6146 0.650

Salmo salar 2197 0.593 4156 0.631 2281 0.594 5970 0.628
Oncorhynchus kisutch 29056 0.782 6002 0.138 28806 0.767 432 0.009

Plotosus lineatus 2031 0.919 3891 0.889 2178 0.925 5505 0.910
Pempheris vanicolensis 981 0.446 1857 0.503 1001 0.429 1931 0.375
Upeneus moluccensis 1083 0.493 1749 0.474 1110 0.475 321 0.062

Morone saxatilis 2865 0.819 3714 0.847 2904 0.813 4398 0.917
Lutjanus kasmira 53 0.789 82 0.790 54 0.789 105 0.806

Sargocentron rubrum 75 0.017 174 0.027 76 0.016 183 0.022
Acanthogobius flavimanus 2800 0.896 3305 0.861 2853 0.894 3036 0.709

Tridentiger trigonocephalus 32872 0.897 36916 0.858 33086 0.887 39701 0.829
Neogobius melanostomus 25559 0.755 28036 0.749 25703 0.754 29266 0.740
Fistularia commersonii 3550 0.436 5476 0.466 3585 0.428 3866 0.270

Alosa sapidissima 4013 0.526 5992 0.520 4127 0.527 8139 0.549
Alepes djedaba 4478 0.921 8003 0.913 4675 0.876 11469 0.933
Seriola fasciata 4458 0.937 7070 0.914 4636 0.939 8996 0.904

Callionymus filamentosus 4425 0.940 7031 0.915 4603 0.942 9132 0.924
Gonionemus vertens 56102 0.728 68081 0.659 56319 0.711 46570 0.386

Molgula manhattensis 55359 0.825 71015 0.781 56540 0.816 91378 0.833
Didemnum candidum 39384 0.927 57528 0.934 40653 0.927 71795 0.942

Mnemiopsis leidyi 41238 0.926 50508 0.928 41736 0.919 57318 0.932
Beroe ovata 34310 0.817 47753 0.926 35399 0.826 55762 0.944

Aquilonastra burtoni 2007 0.914 3390 0.919 2150 0.920 4698 0.913
Patiriella regularis 14 0.038 27 0.040 4 0.010 NA NA
Ascidia sydneiensis 21165 0.893 38768 0.920 22169 0.895 50125 0.932



Ascidiella aspersa 8321 0.760 13218 0.759 8634 0.755 12809 0.616
Gemma gemma 2758 0.973 3420 0.971 2815 0.973 3685 0.971

Mercenaria mercenaria 59737 0.894 85748 0.922 61307 0.896 100465 0.925
Candiella plebeia 604 0.834 668 0.769 570 0.778 463 0.493

Theora lubrica 34864 0.873 38906 0.847 35129 0.869 40289 0.808
Petricolaria pholadiformis 37432 0.923 42545 0.924 37729 0.923 45591 0.928

Crassostrea virginica 5236 0.701 6930 0.789 5428 0.716 8155 0.857
Tritia neritea 31037 0.862 34981 0.880 31496 0.869 38082 0.911

Geukensia demissa 4036 0.924 5704 0.932 3431 0.764 6664 0.937
Xenostrobus securis 8658 0.713 11885 0.717 8613 0.693 5649 0.293

Perna perna 11878 0.321 17592 0.287 11659 0.303 20447 0.271
Urosalpinx cinerea 33461 0.956 36104 0.950 33638 0.956 37505 0.947

Busycotypus canaliculatus 2111 0.943 2345 0.929 2131 0.941 2131 0.796
Varicorbula gibba 157 0.372 319 0.330 175 0.377 345 0.239

Chama pacifica 3936 0.889 6069 0.928 3235 0.705 7543 0.908
Cerithium scabridum 4424 0.940 7031 0.915 4602 0.942 9132 0.924
Crepidula fornicata 41135 0.933 47261 0.922 41333 0.929 50302 0.912

Crepidula onyx 6840 0.394 11519 0.398 7036 0.380 24565 0.626
Crucibulum spinosum 1921 0.873 3469 0.896 2004 0.875 4155 0.900

Acar plicata 2573 0.420 4762 0.516 2609 0.411 6423 0.558
Anadara transversa 8482 0.895 11570 0.912 8629 0.894 13274 0.919

Anadara inaequivalvis 5766 0.948 9952 0.932 6003 0.910 13591 0.941
Bursatella leachii 7794 0.957 11001 0.936 8016 0.957 13412 0.938



Species GLM GAM MaxEnt RF
Marenzelleria viridis 0.009 0.014 0.009 0.032
Polydora cornuta 0.015 0.020 0.022 0.027
Sabella spallanzanii 0.026 0.036 0.023 0.035
Eriocheir sinensis 0.015 0.018 0.021 0.018
Sphaeroma terebrans 0.024 0.029 0.024 0.039
Callinectes sapidus 0.024 0.024 0.013 0.029
Rhithropanopeus harrisii 0.034 0.031 0.014 0.021
Palaemon elegans 0.010 0.012 0.015 0.020
Jassa marmorata 0.065 0.076 0.043 0.054
Pyromaia tuberculata 0.015 0.019 0.027 0.037
Grandidierella japonica 0.015 0.029 0.022 0.020
Chthamalus proteus 0.064 0.082 0.055 0.058
Carcinus maenas 0.026 0.029 0.028 0.049
Caprella mutica 0.015 0.013 0.014 0.024
Amphibalanus amphitrite 0.013 0.013 0.009 0.017
Austrominius modestus 0.024 0.022 0.012 0.035
Ectopleura crocea 0.035 0.061 0.033 0.042
Styela clava 0.017 0.030 0.030 0.035
Styela plicata 0.028 0.037 0.029 0.024
Cordylophora caspia 0.030 0.044 0.032 0.048
Didemnum vexillum 0.008 0.011 0.007 0.015
Diadumene lineata 0.034 0.011 0.015 0.022
Tubastraea coccinea 0.020 0.021 0.015 0.049
Carijoa riisei 0.038 0.043 0.046 0.062
Asterias amurensis 0.070 0.078 0.059 0.060
Ruditapes philippinarum 0.014 0.019 0.018 0.024
Maoricolpus roseus 0.004 0.008 0.010 0.010
Ensis leei 0.017 0.022 0.017 0.026
Magallana gigas 0.015 0.021 0.016 0.024
Mytilus galloprovincialis 0.042 0.046 0.055 0.037
Perna viridis 0.008 0.025 0.010 0.009
Rapana venosa 0.009 0.014 0.007 0.012
Littorina littorea 0.018 0.008 0.011 0.020
Arcuatula senhousia 0.039 0.029 0.017 0.028
Watersipora subtorquata 0.021 0.029 0.020 0.043
Blackfordia virginica 0.059 0.071 0.060 0.079
Nematostella vectensis 0.030 0.025 0.096 0.028
Metridium senile 0.037 0.038 0.031 0.062
Marenzelleria neglecta 0.006 0.008 0.007 0.016
Balanus glandula 0.037 0.045 0.028 0.027
Amphibalanus eburneus 0.020 0.027 0.010 0.019
Megabalanus coccopoma 0.021 0.025 0.023 0.020
Monocorophium uenoi 0.047 0.099 0.039 0.038
Paracaprella pusilla 0.021 0.035 0.018 0.022
Synidotea laevidorsalis 0.097 0.115 0.095 0.093
Sphaeroma quoianum 0.023 0.025 0.017 0.019
Sphaeroma walkeri 0.018 0.048 0.023 0.033
Palaemon macrodactylus 0.033 0.035 0.014 0.024
Ciona robusta 0.030 0.041 0.014 0.026

AUC: area under the receiver operating characteristic curve; GLM: generalized linear
model; GAM: generalized additive model; MaxEnt: maximum entropy model; RF:

Supplementary Table 7. Drops in AUC scores for all four modelling algorithms.



Botrylloides violaceus 0.030 0.012 0.014 0.018
Corella eumyota 0.083 0.087 0.111 0.045
Boccardia proboscidea 0.032 0.018 0.024 0.024
Pseudopolydora paucibranchiata 0.059 0.069 0.092 0.123
Sabellastarte spectabilis 0.011 0.021 0.015 0.022
Clymenella torquata 0.009 0.008 0.019 0.025
Hemigrapsus sanguineus 0.024 0.026 0.022 0.021
Hemigrapsus takanoi 0.032 0.013 0.014 0.018
Eusarsiella zostericola 0.012 0.018 0.019 0.021
Callinectes bocourti 0.022 0.025 0.023 0.028
Charybdis hellerii 0.018 0.021 0.016 0.034
Percnon gibbesi 0.014 0.016 0.019 0.025
Penaeus japonicus 0.046 0.057 0.031 0.067
Penaeus monodon 0.015 0.026 0.015 0.034
Penaeus semisulcatus 0.014 0.015 0.021 0.028
Dyspanopeus sayi 0.004 0.005 0.003 0.004
Gammarus tigrinus 0.011 0.018 0.009 0.021
Amphibalanus improvisus 0.031 0.033 0.022 0.052
Balanus trigonus 0.014 0.015 0.016 0.017
Amphibalanus reticulatus 0.012 0.012 0.006 0.012
Lagocephalus sceleratus 0.027 0.030 0.026 0.037
Sphyraena chrysotaenia 0.042 0.092 0.063 0.042
Siganus luridus 0.022 0.023 0.030 0.019
Siganus rivulatus 0.015 0.029 0.023 0.022
Cephalopholis argus 0.006 0.010 0.009 0.034
Scomberomorus commerson 0.022 0.025 0.022 0.030
Salmo salar 0.021 0.026 0.021 0.035
Oncorhynchus kisutch 0.058 0.067 0.070 0.149
Plotosus lineatus 0.018 0.019 0.019 0.049
Pempheris vanicolensis 0.029 0.049 0.037 0.048
Upeneus moluccensis 0.018 0.021 0.026 0.057
Morone saxatilis 0.009 0.009 0.032 0.020
Lutjanus kasmira 0.011 0.013 0.007 0.037
Sargocentron rubrum 0.031 0.033 0.037 0.023
Acanthogobius flavimanus 0.029 0.043 0.065 0.030
Tridentiger trigonocephalus 0.011 0.014 0.038 0.025
Neogobius melanostomus 0.004 0.005 0.002 0.001
Fistularia commersonii 0.015 0.014 0.015 0.051
Alosa sapidissima 0.025 0.024 0.049 0.041
Alepes djedaba 0.026 0.036 0.021 0.025
Seriola fasciata 0.040 0.042 0.045 0.036
Callionymus filamentosus 0.025 0.037 0.032 0.049
Gonionemus vertens 0.040 0.046 0.038 0.042
Molgula manhattensis 0.070 0.073 0.078 0.076
Didemnum candidum 0.075 0.085 0.058 0.071
Mnemiopsis leidyi 0.031 0.033 0.049 0.051
Beroe ovata 0.016 0.021 0.021 0.034
Aquilonastra burtoni 0.028 0.032 0.036 0.047
Patiriella regularis 0.003 0.004 0.007 0.008
Ascidia sydneiensis 0.008 0.020 0.008 0.010
Ascidiella aspersa 0.057 0.043 0.046 0.060
Gemma gemma 0.016 0.019 0.041 0.022
Mercenaria mercenaria 0.009 0.011 0.004 0.020



Candiella plebeia 0.022 0.034 0.040 0.033
Theora lubrica 0.055 0.063 0.052 0.044
Petricolaria pholadiformis 0.036 0.013 0.013 0.018
Crassostrea virginica 0.010 0.011 0.012 0.021
Tritia neritea 0.010 0.012 0.018 0.010
Geukensia demissa 0.016 0.024 0.011 0.013
Xenostrobus securis 0.078 0.098 0.029 0.032
Perna perna 0.028 0.030 0.042 0.036
Urosalpinx cinerea 0.018 0.019 0.015 0.014
Busycotypus canaliculatus 0.007 0.007 0.007 0.014
Varicorbula gibba 0.036 0.039 0.029 0.088
Chama pacifica 0.011 0.014 0.016 0.026
Cerithium scabridum 0.022 0.023 0.028 0.021
Crepidula fornicata 0.014 0.016 0.017 0.031
Crepidula onyx 0.042 0.053 0.047 0.048
Crucibulum spinosum 0.049 0.060 0.070 0.032
Acar plicata 0.020 0.025 0.021 0.033
Anadara transversa 0.019 0.023 0.015 0.036
Anadara inaequivalvis 0.023 0.030 0.020 0.028
Bursatella leachii 0.010 0.017 0.013 0.019



Species
AUC value

of
actual GLM

Upper 95% CI for
AUC of null GLM

AUC value of
actual GAM

Upper 95% CI for
AUC of null GAM

AUC value of
actual MaxEnt

Upper 95% CI for
AUC of null

MaxEnt

AUC value
of

actual RF

Upper 95% CI
for

AUC of null RF
Marenzelleria viridis 0.974 0.520 0.975 0.542 0.969 0.533 0.990 0.957
Polydora cornuta 0.972 0.514 0.971 0.530 0.968 0.525 0.991 0.978
Sabella spallanzanii 0.978 0.519 0.977 0.542 0.978 0.539 0.993 0.953
Eriocheir sinensis 0.979 0.521 0.980 0.544 0.971 0.533 0.993 0.973
Sphaeroma terebrans 0.946 0.534 0.946 0.573 0.968 0.543 0.991 0.954
Callinectes sapidus 0.971 0.511 0.971 0.524 0.966 0.519 0.993 0.980
Rhithropanopeus harrisii 0.978 0.520 0.977 0.544 0.974 0.535 0.995 0.974
Palaemon elegans 0.973 0.513 0.970 0.527 0.944 0.520 0.994 0.986
Jassa marmorata 0.924 0.524 0.921 0.550 0.949 0.553 0.980 0.966
Pyromaia tuberculata 0.982 0.536 0.982 0.576 0.949 0.563 0.989 0.944
Grandidierella japonica 0.987 0.532 0.987 0.569 0.992 0.612 0.992 0.954
Chthamalus proteus 0.955 0.545 0.956 0.588 0.977 0.582 0.992 0.921
Carcinus maenas 0.952 0.509 0.950 0.519 0.947 0.510 0.990 0.986
Caprella mutica 0.984 0.519 0.984 0.542 0.982 0.540 0.992 0.970
Amphibalanus amphitrite 0.958 0.516 0.959 0.533 0.980 0.541 0.991 0.973
Austrominius modestus 0.981 0.518 0.981 0.539 0.974 0.533 0.992 0.967
Ectopleura crocea 0.956 0.531 0.957 0.566 0.972 0.551 0.986 0.954
Styela clava 0.972 0.519 0.971 0.541 0.959 0.535 0.993 0.987
Styela plicata 0.968 0.521 0.967 0.542 0.965 0.536 0.994 0.980
Cordylophora caspia 0.964 0.526 0.964 0.553 0.971 0.534 0.984 0.959
Didemnum vexillum 0.989 0.532 0.989 0.566 0.989 0.573 0.993 0.943
Diadumene lineata 0.968 0.521 0.967 0.542 0.956 0.536 0.990 0.971
Tubastraea coccinea 0.954 0.519 0.955 0.541 0.950 0.538 0.985 0.978
Carijoa riisei 0.944 0.527 0.945 0.558 0.944 0.562 0.983 0.968
Asterias amurensis 0.965 0.525 0.965 0.551 0.951 0.535 0.992 0.945
Ruditapes philippinarum 0.975 0.516 0.973 0.534 0.958 0.529 0.994 0.977
Maoricolpus roseus 0.993 0.525 0.992 0.554 0.977 0.545 0.998 0.978
Ensis leei 0.972 0.515 0.972 0.532 0.963 0.521 0.992 0.973
Magallana gigas 0.968 0.512 0.966 0.525 0.980 0.525 0.993 0.985
Mytilus galloprovincialis 0.955 0.512 0.950 0.524 0.909 0.517 0.991 0.962
Perna viridis 0.981 0.527 0.981 0.558 0.978 0.543 0.995 0.964
Rapana venosa 0.994 0.523 0.994 0.550 0.990 0.535 0.997 0.969
Littorina littorea 0.980 0.510 0.979 0.521 0.964 0.518 0.994 0.985
Arcuatula senhousia 0.969 0.532 0.966 0.567 0.977 0.540 0.989 0.933

AUC: area under the receiver operating characteristic curve; CI: confidence interval
GLM: generalized linear model; GAM: generalized additive model; MaxEnt: maximum entropy model; RF: random forest

Supplementary Table 8. Results of null model analyses.



Watersipora subtorquata 0.952 0.531 0.950 0.564 0.975 0.605 0.989 0.965
Blackfordia virginica 0.941 0.571 0.940 0.641 0.944 0.565 0.959 0.902
Nematostella vectensis 0.975 0.551 0.975 0.604 0.916 0.581 0.985 0.926
Metridium senile 0.948 0.512 0.947 0.524 0.924 0.520 0.981 0.965
Marenzelleria neglecta 0.987 0.530 0.988 0.564 0.988 0.554 0.992 0.952
Balanus glandula 0.983 0.519 0.982 0.539 0.938 0.533 0.997 0.973
Amphibalanus eburneus 0.973 0.526 0.974 0.552 0.987 0.543 0.993 0.957
Megabalanus coccopoma 0.974 0.531 0.976 0.563 0.972 0.548 0.994 0.950
Monocorophium uenoi 0.989 0.576 0.988 0.642 0.985 0.570 0.983 0.903
Paracaprella pusilla 0.970 0.549 0.968 0.593 0.966 0.571 0.988 0.925
Synidotea laevidorsalis 0.960 0.559 0.958 0.612 0.912 0.591 0.977 0.911
Sphaeroma quoianum 0.985 0.559 0.988 0.618 0.991 0.561 0.991 0.928
Sphaeroma walkeri 0.958 0.549 0.965 0.597 0.979 0.641 0.988 0.921
Palaemon macrodactylus 0.970 0.529 0.970 0.560 0.986 0.536 0.994 0.977
Ciona robusta 0.974 0.543 0.971 0.587 0.967 0.573 0.988 0.920
Botrylloides violaceus 0.979 0.518 0.979 0.540 0.978 0.534 0.995 0.973
Corella eumyota 0.931 0.524 0.927 0.553 0.967 0.533 0.990 0.981
Boccardia proboscidea 0.984 0.534 0.984 0.574 0.976 0.581 0.992 0.927
Pseudopolydora paucibranchiata 0.909 0.521 0.909 0.544 0.877 0.537 0.983 0.983
Sabellastarte spectabilis 0.980 0.533 0.980 0.567 0.977 0.551 0.993 0.927
Clymenella torquata 0.979 0.521 0.978 0.544 0.971 0.536 0.994 0.941
Hemigrapsus sanguineus 0.970 0.516 0.970 0.534 0.965 0.523 0.995 0.973
Hemigrapsus takanoi 0.985 0.522 0.985 0.548 0.976 0.537 0.995 0.987
Eusarsiella zostericola 0.985 0.534 0.985 0.570 0.981 0.559 0.993 0.975
Callinectes bocourti 0.965 0.535 0.964 0.575 0.971 0.543 0.990 0.958
Charybdis hellerii 0.938 0.523 0.941 0.548 0.940 0.541 0.980 0.973
Percnon gibbesi 0.970 0.517 0.971 0.537 0.965 0.530 0.990 0.972
Penaeus japonicus 0.940 0.532 0.939 0.564 0.935 0.554 0.980 0.957
Penaeus monodon 0.947 0.520 0.947 0.540 0.944 0.531 0.984 0.970
Penaeus semisulcatus 0.944 0.521 0.946 0.545 0.939 0.531 0.984 0.966
Dyspanopeus sayi 0.992 0.529 0.992 0.562 0.991 0.550 0.997 0.970
Gammarus tigrinus 0.978 0.525 0.978 0.553 0.985 0.533 0.992 0.978
Amphibalanus improvisus 0.960 0.511 0.960 0.523 0.961 0.519 0.989 0.985
Balanus trigonus 0.964 0.517 0.964 0.537 0.957 0.531 0.991 0.950
Amphibalanus reticulatus 0.977 0.530 0.977 0.563 0.990 0.576 0.994 0.981
Lagocephalus sceleratus 0.951 0.512 0.952 0.527 0.974 0.537 0.993 0.976
Sphyraena chrysotaenia 0.962 0.558 0.967 0.616 0.954 0.591 0.990 0.960
Siganus luridus 0.983 0.528 0.984 0.558 0.971 0.552 0.997 0.950
Siganus rivulatus 0.995 0.532 0.995 0.564 0.992 0.567 0.997 0.954
Cephalopholis argus 0.950 0.513 0.951 0.527 0.944 0.519 0.990 0.982
Scomberomorus commerson 0.948 0.514 0.949 0.530 0.968 0.524 0.990 0.970



Salmo salar 0.967 0.511 0.966 0.523 0.976 0.516 0.993 0.979
Oncorhynchus kisutch 0.933 0.515 0.932 0.530 0.855 0.519 0.979 0.978
Plotosus lineatus 0.929 0.514 0.930 0.530 0.931 0.529 0.979 0.982
Pempheris vanicolensis 0.959 0.530 0.958 0.566 0.949 0.553 0.983 0.962
Upeneus moluccensis 0.939 0.519 0.937 0.538 0.926 0.530 0.980 0.968
Morone saxatilis 0.982 0.517 0.982 0.536 0.950 0.525 0.996 0.974
Lutjanus kasmira 0.946 0.514 0.947 0.531 0.941 0.519 0.986 0.961
Sargocentron rubrum 0.960 0.512 0.960 0.525 0.960 0.525 0.994 0.971
Acanthogobius flavimanus 0.986 0.527 0.984 0.558 0.952 0.547 0.996 0.962
Tridentiger trigonocephalus 0.988 0.530 0.987 0.565 0.968 0.554 0.995 0.956
Neogobius melanostomus 0.998 0.520 0.998 0.544 0.996 0.533 0.999 0.976
Fistularia commersonii 0.942 0.511 0.942 0.525 0.932 0.516 0.988 0.967
Alosa sapidissima 0.974 0.511 0.974 0.523 0.953 0.515 0.993 0.979
Alepes djedaba 0.946 0.526 0.946 0.556 0.940 0.541 0.985 0.948
Seriola fasciata 0.964 0.531 0.964 0.564 0.951 0.547 0.982 0.960
Callionymus filamentosus 0.928 0.538 0.933 0.579 0.914 0.561 0.975 0.952
Gonionemus vertens 0.957 0.537 0.957 0.573 0.930 0.561 0.986 0.949
Molgula manhattensis 0.940 0.519 0.936 0.540 0.897 0.533 0.985 0.966
Didemnum candidum 0.934 0.532 0.936 0.567 0.933 0.550 0.980 0.951
Mnemiopsis leidyi 0.958 0.513 0.958 0.529 0.930 0.516 0.986 0.971
Beroe ovata 0.984 0.525 0.985 0.555 0.977 0.540 0.994 0.956
Aquilonastra burtoni 0.957 0.560 0.959 0.614 0.976 0.635 0.980 0.923
Patiriella regularis 0.994 0.529 0.990 0.561 0.978 0.551 0.997 0.961
Ascidia sydneiensis 0.979 0.541 0.984 0.583 0.981 0.566 0.993 0.923
Ascidiella aspersa 0.956 0.514 0.953 0.530 0.939 0.525 0.986 0.982
Gemma gemma 0.970 0.519 0.968 0.541 0.952 0.529 0.994 0.952
Mercenaria mercenaria 0.977 0.516 0.976 0.534 0.976 0.529 0.994 0.973
Candiella plebeia 0.987 0.592 0.984 0.663 0.955 0.633 0.989 0.895
Theora lubrica 0.980 0.538 0.975 0.577 0.945 0.560 0.995 0.925
Petricolaria pholadiformis 0.984 0.517 0.984 0.536 0.983 0.530 0.995 0.975
Crassostrea virginica 0.973 0.514 0.973 0.532 0.972 0.527 0.995 0.980
Tritia neritea 0.986 0.529 0.985 0.561 0.967 0.544 0.995 0.981
Geukensia demissa 0.983 0.523 0.983 0.548 0.978 0.541 0.997 0.961
Xenostrobus securis 0.977 0.538 0.976 0.582 0.989 0.562 0.994 0.943
Perna perna 0.964 0.527 0.964 0.555 0.962 0.560 0.994 0.982
Urosalpinx cinerea 0.976 0.525 0.974 0.553 0.988 0.544 0.995 0.970
Busycotypus canaliculatus 0.987 0.526 0.987 0.554 0.983 0.545 0.996 0.977
Varicorbula gibba 0.951 0.511 0.949 0.522 0.932 0.518 0.984 0.986
Chama pacifica 0.954 0.525 0.952 0.552 0.951 0.543 0.985 0.972
Cerithium scabridum 0.974 0.545 0.977 0.589 0.974 0.577 0.990 0.920
Crepidula fornicata 0.958 0.511 0.958 0.523 0.948 0.513 0.990 0.983



Crepidula onyx 0.976 0.528 0.975 0.560 0.939 0.546 0.996 0.933
Crucibulum spinosum 0.968 0.533 0.967 0.568 0.933 0.557 0.994 0.981
Acar plicata 0.956 0.522 0.957 0.550 0.951 0.538 0.985 0.964
Anadara transversa 0.973 0.518 0.973 0.539 0.982 0.531 0.991 0.951
Anadara inaequivalvis 0.970 0.532 0.972 0.569 0.983 0.565 0.989 0.954
Bursatella leachii 0.964 0.522 0.965 0.547 0.980 0.544 0.990 0.967



Predictor Used (✓) or not (×)
Bathymetry ✓
Terrain ruggedness index ✓
Maximum dissolved oxygen ×
Annual mean dissolved oxygen ×
Minimum dissolved oxygen ×
Annual range of dissolved oxygen ✓
Maximum sea surface salinity ×
Annual mean sea surface salinity ×
Minimum sea surface salinity ✓
Annual range of sea surface salinity ×
Maximum sea surface temperature ✓
Annual mean sea surface temperature ×
Minimum sea surface temperature ×
Annual range of sea surface temperature ✓
Maximum current velocity ✓
Annual mean current velocity ✓
Minimum current velocity ✓
Annual range of current velocity ×

Supplementary Table 9. Marine data layers considered for species distribution model development in this stu



Family DOI
Spionidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.ubda7g
Sabellidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.meeekq
Varunidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.4s7dst

Sphaeromatidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.p6pcsw
Portunidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.j4atk8
Panopeidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.8v2gyw

Palaemonidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.sf2bby
Ischyroceridae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.urs4kt
Inachoididae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.xashfe

Aoridae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.wewvqp
Chthamalidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.rsbp6c

Carcinidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.jnqebu
Caprellidae GBIF.org (08 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.gz3htp
Balanidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.bpudpu
Elminiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.evhgsb

Tubulariidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.uk5xkw
Styelidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.a6q2qf

Cordylophoridae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.xvy42a
Didemnidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.c8nrqb

Diadumenidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.thvs22
Dendrophylliidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.rfqcbn

Carijoidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.g2kp46
Asteriidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.m33erq
Veneridae GBIF.org (08 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.en39bq

Turritellidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.mjwp9e
Pharidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.7twkrw
Ostreidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.z37fv3
Mytilidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.cfkymr
Muricidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.pu66sh

Littorinidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.fkmuyq
Watersiporidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.xe955t
Blackfordiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.v59336
Edwardsiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.qcy4eh

Supplementary Table 10. DOI of target-group background data (Family) in Global Biodiversity Information Facility (GB



Metridiidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.g4cnnq
Corophiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.g6jpf4

Idoteidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.v5nrke
Cionidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.aq4d8u

Corellidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.2gg22j
Maldanidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.rubk8r
Sarsiellidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.72csfg
Percnidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.9dpr5c
Penaeidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.h3avwy

Gammaridae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.s5h4da
Tetraodontidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.uhcbpw
Sphyraenidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.ne7evv

Siganidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.4dv2br
Serranidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.23yf7c

Scombridae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.vc5t4r
Salmonidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.nffakw
Plotosidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.svsadm

Pempheridae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.qg343b
Mullidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.r9d8mj

Moronidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.b48dup
Lutjanidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.srwbm9

Holocentridae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.6avnrd
Gobiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.w7hv8t

Fistulariidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.54nv5n
Clupeidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.m4ekyp
Carangidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.gc6cbb

Callionymidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.fbzv4e
Olindiidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.am5qgk
Molgulidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.qd46jb

Bolinopsidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.k66tew
Beroidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.vqm632

Asterinidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.ewmemq
Ascidiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.sthkyf
Tritoniidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.6wbu9m
Semelidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.2dqxqh



Nassariidae GBIF.org (07 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.dfmapz
Busyconidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.yqwz46
Corbulidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.6bs76c
Chamidae GBIF.org (08 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.3k49xr
Cerithiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.s2n6vm

Calyptraeidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.8jayxn
Arcidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.rx8xej

Aplysiidae GBIF.org (06 June 2024) GBIF Occurrence Download  https://doi.org/10.15468/dl.wb3w2d
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