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Table S1. List of known diadromous species. Related to Table 1. 

Species Family Category 

Little information 

available (e.g. no 

microchemistry 

analysis) 

References 
Resident 

populations 

Acipenser baerii Acipenseridae anadromous  (Rodríguez et al., 2002) yes 

Acipenser brevirostrum Acipenseridae anadromous  (Kynard, 1997) 
 

Acipenser dabryanus Acipenseridae anadromous  (Kynard et al., 2003) 
 

Acipenser gueldenstaedtii Acipenseridae semi-anadromous  (Arai and Miyazaki, 2001) yes 

Acipenser medirostris Acipenseridae anadromous  (Allen et al., 2009) 
 

Acipenser mikadoi Acipenseridae anadromous  (Koshelev et al., 2012) 
 

Acipenser naccarii Acipenseridae semi-anadromous  (Martínez-Álvarez et al., 2005) 
 

Acipenser nudiventris Acipenseridae anadromous  (Acolas and Lambert, 2016) 
 

Acipenser oxyrinchus Acipenseridae anadromous  (Allen et al., 2014) 
 

Acipenser persicus Acipenseridae anadromous  (Acolas and Lambert, 2016) 
 

Acipenser schrenckii Acipenseridae anadromous  (Koshelev et al., 2014) 
 

Acipenser sinensis Acipenseridae anadromous  (Zhuang et al., 2002) 
 

Acipenser stellatus Acipenseridae anadromous  (Honţ et al., 2019) 
 

Acipenser sturio Acipenseridae anadromous  (Acolas et al., 2012) 
 

Acipenser transmontanus Acipenseridae anadromous  (McEnroe and Cech, 1985) 
 

Huso dauricus Acipenseridae anadromous  (Koshelev et al., 2014) 
 

Huso huso Acipenseridae anadromous  (Honţ et al., 2019) 
 

Scaphirhynchus suttkusi Acipenseridae anadromous  (Acolas and Lambert, 2016) 
 

Arius madagascariensis  Ariidae anadromous X (Acolas and Lambert, 2016; Milton, 2009) 
 

Genidens barbus Ariidae anadromous  (Avigliano et al., 2017) yes 

Neoarius graeffei Ariidae anadromous X (Milton, 2009) 
 

Atherinella chagresi Atherinopsidae anadromous X (Milton, 2009) 
 

Atherinella guatemalensis Atherinopsidae anadromous X (Milton, 2009) 
 

Mystus gulio Bagridae anadromous X 
(Acolas and Lambert, 2016; Bijoy Nandan et al., 

2012) 
 

Citharinus citharus Citharinidae anadromous X (Riede, 2004) 
 

Citharinus eburneensis Citharinidae anadromous X (Acolas and Lambert, 2016) 
 

Clarotes laticeps Claroteidae anadromous X (Acolas and Lambert, 2016) 
 

Alosa aestivalis Clupeidae anadromous  (Limburg, 2001) yes 

Alosa alabamae Clupeidae anadromous  (Schaffler et al., 2015) 
 

Alosa alosa Clupeidae anadromous  (Baglinière et al., 2003) yes 



 

Alosa fallax Clupeidae anadromous  (Aprahamian et al., 2003) 
 

Alosa immaculata Clupeidae anadromous  (Acolas and Lambert, 2016) 
 

Alosa kessleri Clupeidae anadromous  (Kuzishchin et al., 2020) 
 

Alosa mediocris Clupeidae anadromous  (McBride and Holder, 2008) 
 

Alosa pseudoharengus Clupeidae anadromous  (Walters et al., 2009) 
 

Alosa sapidissima Clupeidae anadromous  (McBride and Holder, 2008) 
 

Alosa tanaica Clupeidae anadromous  (Acolas and Lambert, 2016) 
 

Alosa volgensis Clupeidae anadromous  (Acolas and Lambert, 2016) 
 

Anodontostoma chacunda Clupeidae anadromous X (Milton, 2009) 
 

Anodontostoma thailandiae Clupeidae anadromous X (Acolas and Lambert, 2016; Milton, 2009) 
 

Clupanodon thrissa Clupeidae anadromous X (Riede, 2004) 
 

Clupeonella cultriventris Clupeidae anadromous  (Bloom and Lovejoy, 2014) 
 

Dorosoma cepedianum Clupeidae anadromous X (Acolas and Lambert, 2016) 
 

Dorosoma petenense Clupeidae anadromous X (Acolas and Lambert, 2016) 
 

Herklotsichthys gotoi Clupeidae anadromous X (Milton, 2009) 
 

Hilsa kelee Clupeidae anadromous X (Milton, 2009) 
 

Nematalosa galatheae Clupeidae anadromous X (Acolas and Lambert, 2016; Milton, 2009) 
 

Nematalosa nasus Clupeidae anadromous X (Acolas and Lambert, 2016; Milton, 2009) 
 

Pellonula leonensis Clupeidae anadromous X (Milton, 2009) 
 

Pellonula vorax Clupeidae anadromous X (Acolas and Lambert, 2016; Milton, 2009) 
 

Tenualosa ilisha Clupeidae anadromous  (Arai et al., 2019) yes 

Tenualosa reevesii Clupeidae anadromous  (Blaber et al., 2003) 
 

Tenualosa toli Clupeidae anadromous  (Milton et al., 1997) 
 

Leuciscus idus Cyprinidae semi-anadromous  (Skovrind et al., 2016) yes 

Pelecus cultratus Cyprinidae anadromous  (Acolas and Lambert, 2016) 
 

Rutilus frisii Cyprinidae anadromous  (Kohestan-Eskandari et al., 2014) 
 

Tribolodon brandtii Cyprinidae anadromous  (Sakai and Imai, 2005) 
 

Tribolodon hakonensis Cyprinidae anadromous  (Sakai et al., 2002) yes 

Vimba vimba Cyprinidae anadromous  (Łuszczek-Trojnar et al., 2008) 
 

Elops hawaiensis Elopidae anadromous X (Milton, 2009) 
 

Anchoviella lepidentostole Engraulidae anadromous  (Milton, 2009) 
 

Colia ectenes Engraulidae anadromous  (Duan et al., 2012) 
 

Coilia nasus Engraulidae anadromous  (Dou et al., 2012) yes 

Lycengraulis grossidens Engraulidae anadromous  (Mai and Vieira, 2013) 
 

Stolephorus commersonnii Engraulidae anadromous X (Bijoy Nandan et al., 2012) 
 



 

Microgadus tomcod Gadidae anadromous  (Couillard et al., 2011) 
 

Lovettia sealii Galaxiidae semi-anadromous  (Schmidt et al., 2014) 
 

Gasterosteus aculeatus Gasterosteidae anadromous  (Arai et al., 2003) yes 

Pungitius pungitius Gasterosteidae anadromous  (Arai and Goto, 2008) yes 

Geotria australis Geotriidae anadromous  (Miles et al., 2014) 
 

Leucopsarion petersii Gobiidae anadromous  (Kokita and Nohara, 2011) 
 

Luciogobius guttatus Gobiidae anadromous  (Miyazaki and Terui, 2016; Riede, 2004) 
 

Lota lota Lotidae anadromous X (Rohtla et al., 2014) yes 

Mordacia lapicida Mordaciidae anadromous X (McDowall, 1999) 
 

Mordacia mordax Mordaciidae anadromous  (Miles et al., 2014) 
 

Morone americana Moronidae anadromous  (Acolas and Lambert, 2016) 
 

Morone saxatilis Moronidae anadromous  (Secor et al., 1995) yes 

Rhinomugil corsula Mugilidae anadromous X (Acolas and Lambert, 2016) 
 

Pisodonophis boro Ophichthidae anadromous X (Acolas and Lambert, 2016) 
 

Hypomesus japonicus Osmeridae anadromous  (Dodson et al., 2009) 
 

Hypomesus nipponensis Osmeridae anadromous  (Katayama et al., 2000) yes 

Hypomesus olidus Osmeridae anadromous  (Acolas and Lambert, 2016) yes 

Hypomesus transpacificus Osmeridae anadromous  (Acolas and Lambert, 2016) 
 

Osmerus dentex Osmeridae anadromous  (Dodson et al., 2009) 
 

Osmerus eperlanus Osmeridae anadromous  (Lyle and Maitland, 1997) 
 

Osmerus mordax Osmeridae anadromous  (Bradbury et al., 2008) yes 

Spirinchus lanceolatus Osmeridae anadromous  (Yatsuyanagi et al., 2020) 
 

Spirinchus thaleichthys Osmeridae anadromous  (Acolas and Lambert, 2016) yes 

Thaleichthys pacificus Osmeridae anadromous  (Clarke et al., 2007) 
 

Pangasius krempfi Pangasiidae anadromous  (Hogan et al., 2007) 
 

Perca fluviatilis Percidae semi-anadromous  (Nesbø et al., 1998) yes 

Caspiomyzon wagneri Petromyzontidae anadromous  (Mark Shrimpton, 2012) 
 

Entosphenus tridentatus Petromyzontidae anadromous  (Clemens et al., 2013) 
 

Lampetra ayresii Petromyzontidae anadromous  (Acolas and Lambert, 2016) 
 

Lampetra fluviatilis Petromyzontidae anadromous  (Morris and Pickering, 1976) 
 

Lampetra tridentata Petromyzontidae anadromous  (Beamish and Levings, 1991) 
 

Lethenteron camtschaticum Petromyzontidae anadromous  (Acolas and Lambert, 2016) yes 

Lethenteron reissneri Petromyzontidae anadromous  (Acolas and Lambert, 2016) 
 

Petromyzon marinus Petromyzontidae anadromous  (Waldman et al., 2008) 
 

Ilisha filigera Pristigasteridae anadromous X (Milton, 2009) 
 



 

Ilisha megaloptera Pristigasteridae anadromous X (Milton, 2009) 
 

Ilisha sirishai Pristigasteridae anadromous X (Milton, 2009) 
 

Pellona ditchela Pristigasteridae anadromous X (Milton, 2009) 
 

Retropinna tasmanica Retropinnidae anadromous X (Miles et al., 2014) 
 

Hemisalanx prognathus Salangidae anadromous  (Zhang et al., 2007) 
 

Neosalanx jordani Salangidae anadromous  (Dodson et al., 2009) 
 

Neosalanx reganius Salangidae anadromous  (Acolas and Lambert, 2016) 
 

Salangichthys microdon Salangidae anadromous  (Yamaguchi et al., 2004) yes 

Salanx ariakensis Salangidae anadromous  (Shiao et al., 2016) yes 

Salanx cuvieri Salangidae anadromous  (Dodson et al., 2009; Riede, 2004) 
 

Brachymystax lenok Salmonidae anadromous X (Riede, 2004) 
 

Coregonus albula Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Coregonus artedii Salmonidae anadromous  (Morin et al., 1982) 
 

Coregonus autumnalis Salmonidae anadromous  (Wilson, 1984) 
 

Coregonus clupeaformis Salmonidae anadromous  (Morin et al., 1982) 
 

Coregonus huntsmani Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Coregonus laurettae Salmonidae anadromous  (Brown et al., 2008) 
 

Coregonus lavaretus Salmonidae anadromous  (Lehtonen et al., 1992) 
 

Coregonus muksun Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Coregonus nasus Salmonidae anadromous  (Brown et al., 2008) yes 

Coregonus oxyrinchus Salmonidae anadromous  (Borcherding et al., 2014) 
 

Coregonus pallasii Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Coregonus peled Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Coregonus pidschian Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Coregonus sardinella Salmonidae anadromous  (Brown et al., 2008) 
 

Hucho perryi Salmonidae anadromous  (Edo et al., 2005) 
 

Oncorhynchus clarkii Salmonidae anadromous  (Dodson et al., 2013) yes 

Oncorhynchus gorbuscha Salmonidae anadromous  (Gallagher et al., 2013) 
 

Oncorhynchus keta Salmonidae anadromous  (Wood and Foote, 1996) yes 

Oncorhynchus kisutch Salmonidae anadromous  (Dodson et al., 2013) 
 

Oncorhynchus masou Salmonidae anadromous  (Dodson et al., 2013) yes 

Oncorhynchus mykiss Salmonidae anadromous  (Dodson et al., 2013) yes 

Oncorhynchus nerka Salmonidae anadromous  (Dodson et al., 2013) yes 

Oncorhynchus tshawytscha Salmonidae anadromous  (Dodson et al., 2013) 
 

Salmo labrax Salmonidae anadromous  (Acolas and Lambert, 2016) 
 



 

Salmo marmoratus Salmonidae anadromous  (Acolas and Lambert, 2016) 
 

Salmo salar Salmonidae anadromous  (Dodson et al., 2013) yes 

Salmo trutta Salmonidae anadromous  (Dodson et al., 2013) yes 

Salvelinus alpinus Salmonidae anadromous  (Dodson et al., 2013) yes 

Salvelinus confluentus Salmonidae anadromous  (Austin et al., 2019; Dodson et al., 2013) yes 

Salvelinus fontinalis Salmonidae anadromous  (Dodson et al., 2013) yes 

Salvelinus leucomaenis Salmonidae anadromous  (Dodson et al., 2013) 
 

Salvelinus malma Salmonidae anadromous  (Dodson et al., 2013) 
 

Salvelinus namaycush Salmonidae semi-anadromous  (Kissinger et al., 2016) yes 

Stenodus leucichthys Salmonidae anadromous  (Brown et al., 2008) 
 

Takifugu obscurus Tetraodontidae anadromous  (Jeong et al., 2014) yes 

Takifugu ocellatus Tetraodontidae anadromous  (Yang and Chen, 2008) 
 

Ambassis interrupta Ambassidae catadromous X (Milton, 2009) 
 

Anguilla anguilla Anguillidae catadromous  (Arai et al., 2006) yes 

Anguilla australis Anguillidae catadromous  (Miles et al., 2014) 
 

Anguilla bengalensis Anguillidae catadromous  (Bijoy Nandan et al., 2012; Milton, 2009) 
 

Anguilla bicolor Anguillidae catadromous  (Arai and Chino, 2019) yes 

Anguilla celebesensis Anguillidae catadromous  (Milton, 2009) 
 

Anguilla dieffenbachii Anguillidae catadromous  (Arai et al., 2003) 
 

Anguilla interioris Anguillidae catadromous  (Arai and Chino, 2012) 
 

Anguilla japonica Anguillidae catadromous  (Tsukamoto and Arai, 2001) yes 

Anguilla malgumora Anguillidae catadromous  (Arai and Chino, 2012) 
 

Anguilla marmorata Anguillidae catadromous  (Arai et al., 2013) yes 

Anguilla megastoma Anguillidae catadromous  (Arai and Chino, 2012) 
 

Anguilla mossambica Anguillidae catadromous  (Whitfield, 2005) 
 

Anguilla nebulosa Anguillidae catadromous  (Arai and Chino, 2012) 
 

Anguilla obscura Anguillidae catadromous  (Miles et al., 2014) 
 

Anguilla rheinhardtii Anguillidae catadromous  (Miles et al., 2014) 
 

Anguilla rostrata Anguillidae catadromous  (Jessop et al., 2007) yes 

Centropomus undecimalis Centropomidae catadromous  (Lowerre-Barbieri et al., 2014) 
 

Centropomus pectinatus Centropomidae catadromous X (Milton, 2009) 
 

Ethmalosa fimbriata Clupeidae catadromous  (Bloom and Lovejoy, 2014) 
 

Potamalosa richmondia Clupeidae catadromous  (Miles et al., 2014) 
 

Cottus kazika Cottidae catadromous  (Augspurger et al., 2017) 
 

Trachidermus fasciatus Cottidae catadromous X (Milton, 2009) 
 



 

Eleotris annobonensis Eleotridae catadromous X (Milton, 2009) 
 

Eleotris balia Eleotridae catadromous X (Milton, 2009) 
 

Eleotris pisonis Eleotridae catadromous X (Milton, 2009) 
 

Eleotris senegalensis Eleotridae catadromous X (Milton, 2009) 
 

Eleotris vittata Eleotridae catadromous X (Milton, 2009) 
 

Thryssa scratchleyi Engraulidae catadromous  (Miles et al., 2014) 
 

Kuhlia marginata Kuhliidae catadromous  (Feutry et al., 2013) 
 

Kuhlia malo Kuhliidae catadromous  (Feutry et al., 2013) 
 

Kuhlia rupestris Kuhliidae catadromous  (Augspurger et al., 2017) 
 

Khulia salelea Kuhliidae catadromous  (Feutry et al., 2013) 
 

Khulia sauvagii Kuhliidae catadromous  (Feutry et al., 2013) 
 

Lateolabrax japonicus Lateolabracidae catadromous  (Fuji et al., 2018) 
 

Lates calcarifer Latidae catadromous  (Miles et al., 2014) yes 

Lutjanus goldiei Lutjanidae catadromous X (Milton, 2009) 
 

Lutjanus maxweberi Lutjanidae catadromous X (Milton, 2009) 
 

Megalops cyprinoides Megalopidae catadromous X (Miles et al., 2014) 
 

Agonostomus monticola Mugilidae catadromous X (Tulkani, 2017) 
 

Agonostomus telfairii Mugilidae catadromous X (Milton, 2009) 
 

Aldrichetta forsteri Mugilidae catadromous  (Chang and Iizuka, 2012) 
 

Chelon labrosus Mugilidae catadromous  (Gordoa, 2009) 
 

Crenimugil heterocheilos Mugilidae catadromous X (Milton, 2009) 
 

Ellochelon vaigiensis Mugilidae catadromous X (Milton, 2009) 
 

Joturus pichardi Mugilidae catadromous X (Tulkani, 2017) 
 

Liza alata Mugilidae catadromous  (Villamarín et al., 2016) 
 

Liza aurata Mugilidae catadromous  (Como et al., 2018) 
 

Liza falcipinnis Mugilidae catadromous  (Milton, 2009) 
 

Liza grandisquamis Mugilidae catadromous  (Milton, 2009) 
 

Liza haematocheila Mugilidae catadromous  (Chang and Iizuka, 2012) 
 

Liza macrolepsis Mugilidae semi-catadromous  

(Bijoy Nandan et al., 2012; Chang and Iizuka, 

2012) 
 

Liza parsia Mugilidae catadromous  (Bijoy Nandan et al., 2012) 
 

Liza ramada Mugilidae catadromous  (Filipe et al., 2009) 
 

Liza richardsonii Mugilidae catadromous  (Chang and Iizuka, 2012) 
 

Liza rumadu Mugilidae catadromous  (Almeida, 1996) 
 

Liza subviridis Mugilidae catadromous  (Chang and Iizuka, 2012) 
 



 

Mugil cephalus Mugilidae catadromous  (Bijoy Nandan et al., 2012) yes 

Mugil curema Mugilidae catadromous  (Albieri et al., 2010) 
 

Mugil liza Mugilidae catadromous  (Garbin et al., 2014) 
 

Mugil soiuy Mugilidae catadromous  (McDowall, 1997) 
 

Mugil trichodon Mugilidae catadromous  (Mai et al., 2018) 
 

Myxus capensis Mugilidae catadromous  (Strydom, 2003) 
 

Trachystoma petardi Mugilidae catadromous  (Miles et al., 2018) yes 

Valamugil cunnesius Mugilidae catadromous  (Bijoy Nandan et al., 2012) 
 

Valamugil speigleri Mugilidae catadromous  (Bijoy Nandan et al., 2012) 
 

Gymnothorax polyuranodon Muraenidae catadromous  (Tsukamoto et al., 2014) 
 

Macquaria novemaculeata Percichthyidae catadromous  (Chenoweth and Hughes, 1997) 
 

Platichthys flesus Pleuronectidae catadromous  (Trancart et al., 2012) 
 

Rhombosolea retiaria Pleuronectidae catadromous  (McDowall, 2000) 
 

Pseudaphritis urvillii Pseudaphritidae catadromous - female  (Crook et al., 2010) 
 

Terapon jarbua Terapontidae catadromous X (Musarrat-ul-Ain et al., 2015; Riede, 2004) 
 

Notesthes robusta Tetrarogidae catadromous  (Milton, 2009) 
 

Ambassis miops Ambassidae amphidromous X (Miles et al., 2014; Milton, 2009) 
 

Ambassis gymnocephalus Ambassidae amphidromous X (Milton, 2009) 
 

Ambassis kopsii Ambassidae amphidromous X (Milton, 2009) 
 

Ameiurus melas Ariidae amphidromous X (Milton, 2009) 
 

Arius jella Ariidae amphidromous X (Milton, 2009) 
 

Cephalocassia jatia Ariidae amphidromous X (Milton, 2009) 
 

Cochlefelis burmanica Ariidae amphidromous X (Milton, 2009) 
 

Hemiarius sona Ariidae amphidromous X (Milton, 2009) 
 

Hexanematichthys sagor Ariidae amphidromous X (Milton, 2009) 
 

Nemapteryx caelata Ariidae amphidromous X (Milton, 2009) 
 

Netuma thalassina Ariidae amphidromous X (Milton, 2009) 
 

Plicofollis platystomus Ariidae amphidromous X (Milton, 2009) 
 

Plicofollis tenuispinis Ariidae amphidromous  (Hashemi et al., 2013; Milton, 2009) 
 

Atherina boyeri Atherinidae amphidromous X (Filipe et al., 2009) 
 

Carangaoides malabaricus Carangidae amphidromous X (Bijoy Nandan et al., 2012) 
 

Caranx sexfasciatus Carangidae amphidromous X (Bijoy Nandan et al., 2012) 
 

Centropomus ensiferus Centropomidae amphidromous  (McBride and Matheson, 2011; Milton, 2009) 
 

Centropomus medius Centropomidae amphidromous X (Milton, 2009) 
 

Centropomus nigrescens Centropomidae amphidromous X (Milton, 2009) 
 



 

Centropomus parallelus Centropomidae amphidromous  (McBride and Matheson, 2011; Milton, 2009) 
 

Centropomus pectinatus Centropomidae amphidromous  (McBride and Matheson, 2011) 
 

Centropomus robalito Centropomidae amphidromous X (Milton, 2009) 
 

Centropomus undecimalis Centropomidae amphidromous X (Milton, 2009) 
 

Cheimarrichthys fosteri Cheimarrichthyidae amphidromous  (Augspurger et al., 2017; McDowall, 2000) 
 

Clupea harangus Clupeidae amphidromous  (Augspurger et al., 2017) 
 

Sardinella melanura Clupeidae amphidromous  (Elahi et al., 2017; Milton, 2009) 
 

Sprattus sprattus Clupeidae amphidromous  (Augspurger et al., 2017) 
 

Cottus aleuticus Cottidae amphidromous  (Augspurger et al., 2017) 
 

Cottus amblystomopsis Cottidae amphidromous  (Augspurger et al., 2017) 
 

Cottus asper Cottidae amphidromous  (Augspurger et al., 2017) 
 

Cottus hangiongensis Cottidae amphidromous 
 

(Augspurger et al., 2017; Miyazaki and Terui, 

2016) 
 

Cottus pollux Cottidae amphidromous  (Augspurger et al., 2017; Goto and Arai, 2003) yes 

Leptocottus armatus Cottidae amphidromous  (McDowall, 1997) 
 

Bostrychus africanus Eleotridae amphidromous X (Milton, 2009) 
 

Bostrychus sinensis Eleotridae amphidromous X (Milton, 2009) 
 

Bunaka gyrinoides Eleotridae amphidromous X (Miles et al., 2014; Milton, 2009) 
 

Bunaka pinguis Eleotridae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Butis amboinensis Eleotridae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Butis butis Eleotridae amphidromous  (Bijoy Nandan et al., 2012; Milton, 2009) 
 

Butis humeralis Eleotridae amphidromous X (Milton, 2009) 
 

Butis koilomatodon Eleotridae amphidromous X (Milton, 2009) 
 

Butis melanostigma Eleotridae amphidromous X (Milton, 2009) 
 

Dormitator latifrons Eleotridae amphidromous  (Augspurger et al., 2017; McDowall, 2009) 
 

Dormitator maculatus Eleotridae amphidromous  (Augspurger et al., 2017; Milton, 2009) 
 

Eleotris acanthopoma Eleotridae amphidromous  (Milton, 2009; Shen et al., 1998) 
 

Eleotris amblyopsis Eleotridae amphidromous  (Augspurger et al., 2017; Nordlie, 2012) 
 

Eleotris fusca Eleotridae amphidromous 
 

(Bijoy Nandan et al., 2012; Mennesson et al., 

2015) 
 

Eleotris melanosoma Eleotridae amphidromous  (Maeda and Tachihara, 2005) 
 

Eleotris oxycephala Eleotridae amphidromous X (Xia et al., 2015) 
 

Eleotris perniger Eleotridae amphidromous  (Frotté et al., 2019) 
 

Eleotris picta Eleotridae amphidromous  (Augspurger et al., 2017) 
 

Eleotris sandwicensis Eleotridae amphidromous  (Heim-Ballew et al., 2020) yes 

Giuris margaritacea Eleotridae amphidromous X (Miles et al., 2014) 
 



 

Gobiomorphus australis Eleotridae amphidromous X (Miles et al., 2014) 
 

Gobiomorphus cotidianus Eleotridae amphidromous  (Augspurger et al., 2017) yes 

Gobiomorphus gobioides Eleotridae amphidromous  (Augspurger et al., 2017) 
 

Gobiomorphus hubbsi Eleotridae amphidromous  (Augspurger et al., 2017; Jarvis et al., 2018) 
 

Gobiomorphus huttoni Eleotridae amphidromous  (Augspurger et al., 2017) 
 

Gobiomorus dormitor Eleotridae amphidromous  (Augspurger et al., 2017; Smith and Kwak, 2014) 
 

Gobiomorus maculatus Eleotridae amphidromous  (Augspurger et al., 2017) 
 

Guavina guavina Eleotridae amphidromous  (Augspurger et al., 2017; Milton, 2009) 
 

Hypseleotris cyprinoides Eleotridae amphidromous  (Donaldson and Myers, 2002) 
 

Hypseleotris guentheri Eleotridae amphidromous  (Donaldson and Myers, 2002) 
 

Ophieleotris aporos Eleotridae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Ophiocara porocephala Eleotridae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Thryssa dussumieri Engraulidae amphidromous X (Bijoy Nandan et al., 2012; Milton, 2009) 
 

Thryssa gautamiensis Engraulidae amphidromous X (Milton, 2009) 
 

Thryssa hamaltonii Engraulidae amphidromous X (Milton, 2009) 
 

Thryssa kammalensoides Engraulidae amphidromous X (Milton, 2009) 
 

Thryssa malabarica Engraulidae amphidromous X (Bijoy Nandan et al., 2012) 
 

Aplochiton taeniatus Galaxiidae amphidromous  (Alò et al., 2019; Augspurger et al., 2017) 
 

Aplochiton marinus Galaxiidae amphidromous  (Alò et al., 2019) 
 

Aplochiton zebra Galaxiidae amphidromous  (Augspurger et al., 2017) 
 

Galaxias argenteus Galaxiidae amphidromous  (Augspurger et al., 2017) 
 

Galaxias brevipinnis Galaxiidae amphidromous  (Augspurger et al., 2017) 
 

Galaxias fasciatus Galaxiidae amphidromous  (Augspurger et al., 2017) 
 

Galaxias maculatus Galaxiidae amphidromous 
 

(Augspurger et al., 2017; Hickford and Schiel, 

2016) 
yes 

Galaxias postvectis Galaxiidae amphidromous  (Franklin and Gee, 2019) 
 

Galaxias truttaceus Galaxiidae amphidromous  (Augspurger et al., 2017) yes 

Neochanna cleaveri Galaxiidae amphidromous  (McDowall, 2004; Miles et al., 2014) 
 

Eucinostomus melanopterus Gerreidae amphidromous X (Milton, 2009) 
 

Gerres cinereus Gerreidae amphidromous X (Milton, 2009) 
 

Gerres erythrourus Gerreidae amphidromous X (Bijoy Nandan et al., 2012) 
 

Gerres filamentosus Gerreidae amphidromous X (Milton, 2009) 
 

Gerres limbatus Gerreidae amphidromous X (Milton, 2009) 
 

Gerres longirostris Gerreidae amphidromous X (Milton, 2009) 
 

Gerres seifer Gerreidae amphidromous X (Bijoy Nandan et al., 2012; Milton, 2009) 
 



 

Gobiesox cephalus Gobiesocidae semi-amphidromous  (Frotté et al., 2019) yes 

Acantrogobius caninus Gobiidae amphidromous  (Palavai, 2009) 
 

Acanthogobius lactipes Gobiidae amphidromous  (Miyazaki and Terui, 2016) 
 

Awaous acritosus Gobiidae amphidromous  (Augspurger et al., 2017) yes 

Awaous banana Gobiidae amphidromous  (Augspurger et al., 2017; Smith and Kwak, 2014) yes 

Awaous bustamantei Gobiidae amphidromous X (Schliewen, 2012) 
 

Awaous grammepomus Gobiidae amphidromous X (Milton, 2009) 
 

Awaous guamensis Gobiidae amphidromous  (Augspurger et al., 2017) 
 

Awaous lateristriga Gobiidae amphidromous X (Schliewen, 2012) 
 

Awaous melanocephalus Gobiidae amphidromous  (Shen et al., 1998; Shiao et al., 2015) 
 

Awaous ocellaris Gobiidae amphidromous X (Milton, 2009) 
 

Awaous stamineus Gobiidae amphidromous  (Augspurger et al., 2017; Hogan et al., 2017) yes 

Awaous tajasica Gobiidae amphidromous  (Trevisan dos Santos, 2016) 
 

Awaous transandeanus Gobiidae amphidromous X (Lyons and Schneider, 1990) 
 

Cotylopus acutipinnis Gobiidae amphidromous  (Milton, 2009; Teichert et al., 2014) 
 

Glossogobius aureus Gobiidae amphidromous  (Miles et al., 2014; Shiao et al., 2015) 
 

Glossogobius celebius Gobiidae amphidromous  (Milton, 2009; Shen et al., 1998) 
 

Glossogobius giuris Gobiidae amphidromous  (Miles et al., 2014; Milton, 2009) 
 

Gobioides broussonnetii Gobiidae amphidromous X (Milton, 2009) 
 

Gobioides sagitta Gobiidae amphidromous X (Milton, 2009) 
 

Gobionellus occidentalis Gobiidae amphidromous X (Milton, 2009) 
 

Gobionellus oceanicus Gobiidae amphidromous X (Milton, 2009) 
 

Gobionellus thoropsis Gobiidae amphidromous X (Milton, 2009) 
 

Gymnogobius petschiliensis Gobiidae amphidromous  (Oto, 2019) 
 

Gymnogobius opperiens Gobiidae amphidromous  (Miyazaki and Terui, 2016) 
 

Gymnogobius urotaenia Gobiidae amphidromous  (Miyazaki and Terui, 2016) 
 

Lentipes armatus Gobiidae amphidromous X (Milton, 2009) 
 

Lentipes concolor Gobiidae amphidromous 
 

(Augspurger et al., 2017; Heim-Ballew et al., 

2020) 
yes 

Lentipes whittenorum Gobiidae amphidromous X (Milton, 2009) 
 

Oligolepis acutipennis Gobiidae amphidromous  (Shen et al., 1998) 
 

Parasicydium bandama Gobiidae amphidromous X (Schliewen, 2012) 
 

Periophthalmus argentilineatus Gobiidae amphidromous X (Milton, 2009) 
 

Periophthalmus barbarus Gobiidae amphidromous X (Milton, 2009) 
 

Periophthalmus malaccensis Gobiidae amphidromous X (Milton, 2009) 
 



 

Periophthalmus modestus Gobiidae amphidromous X (Milton, 2009) 
 

Periophthalmus novemradiatus Gobiidae amphidromous  (Milton, 2009; Rahman et al., 2015) 
 

Periophthalmus weberi Gobiidae amphidromous X (Milton, 2009) 
 

Periophthalmodon schlosseri Gobiidae amphidromous X (Milton, 2009) 
 

Periophthalmodon septemradiatus Gobiidae amphidromous X (Milton, 2009) 
 

Porogobius schlegelii Gobiidae amphidromous X (Milton, 2009) 
 

Pseudapocryptes elongatus Gobiidae amphidromous X (Milton, 2009) 
 

Pseudogobius javanicus Gobiidae amphidromous X (Milton, 2009) 
 

Pseudogobius melanostictus Gobiidae amphidromous X (Milton, 2009) 
 

Pseudogobius poicilosoma Gobiidae amphidromous X (Milton, 2009) 
 

Redigobius balteatus Gobiidae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Redigobius bikolanus Gobiidae amphidromous  (Shen et al., 1998) 
 

Redigobius dispar Gobiidae amphidromous X (Milton, 2009) 
 

Redigobius horiae Gobiidae amphidromous  (Donaldson and Myers, 2002) 
 

Redigobius macrostoma Gobiidae amphidromous X (Milton, 2009) 
 

Redigobius roemeri Gobiidae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Redigobius sapangus Gobiidae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Rhinogobius brunneus Gobiidae amphidromous 
 

(Augspurger et al., 2017; Iguchi and Mizuno, 

1999) 
 

Rhinogobius giurinus Gobiidae amphidromous  (Shiao et al., 2015) 
 

Rhinogobius similis Gobiidae amphidromous  (Iida et al., 2017) 
 

Rhinogobius sp. Gobiidae amphidromous  (Augspurger et al., 2017; Tsunagawa and Arai, 

2008) 
yes 

Schismatogobius sp. Gobiidae amphidromous  (Keith, 2003) 
 

Schismatogobius roxasi Gobiidae amphidromous X (Milton, 2009) 
 

Sicydium brevifile Gobiidae amphidromous X (Schliewen, 2012) 
 

Sicydium bustamantei Gobiidae amphidromous X (Schliewen, 2012) 
 

Sicydium crenilabrum Gobiidae amphidromous X (Schliewen, 2012) 
 

Sicydium multipunctatum Gobiidae amphidromous X (González-Murcia and Álvarez, 2018) 
 

Sicydium plumieri Gobiidae amphidromous  (Frotté et al., 2019; Milton, 2009) 
 

Sicydium punctatum Gobiidae amphidromous  (Augspurger et al., 2017; Bell et al., 1995) 
 

Sicydium salvini Gobiidae amphidromous  (Lyons and Schneider, 1990) 
 

Sicyopterus aiensis Gobiidae amphidromous  (Augspurger et al., 2017) 
 

Sicyopterus cynocephalus Gobiidae amphidromous X (Ebner et al., 2017) 
 

Sicyopterus fuliag Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopterus griseus Gobiidae amphidromous X (Milton, 2009) 
 



 

Sicyopterus japonicus Gobiidae amphidromous  (Augspurger et al., 2017; Shen et al., 1998) 
 

Sicyopterus lacrymosus Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopterus lagocephalus Gobiidae amphidromous  (Augspurger et al., 2017) 
 

Sicyopterus macrostetholepis Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopterus micrurus Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopterus rapa Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopterus sarasini Gobiidae amphidromous  (Augspurger et al., 2017) 
 

Sicyopterus stimpsoni Gobiidae amphidromous  (Heim-Ballew et al., 2020) 
 

Sicyopus auxilimentus Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopus jonklaasi Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopus leprurus Gobiidae amphidromous X (Milton, 2009) 
 

Sicyopus zosterophorum Gobiidae amphidromous  (Augspurger et al., 2017; Taillebois et al., 2015) 
 

Smilosicyopus chloe Gobiidae amphidromous  (Taillebois et al., 2015) 
 

Stenogobius blokzeyli Gobiidae amphidromous X (Milton, 2009) 
 

Stenogobius fasciatus Gobiidae amphidromous X (McBride and Matheson, 2011) 
 

Stenogobius fehlmanni Gobiidae amphidromous  (Donaldson and Myers, 2002) 
 

Stenogobius genivittatus Gobiidae amphidromous  (Shen et al., 1998; Shiao et al., 2015) 
 

Stenogobius gramnepomus Gobiidae amphidromous  (Palavai, 2009) 
 

Stenogobius hawaiiensis Gobiidae amphidromous  (Heim-Ballew et al., 2020) yes 

Stiphodon alcedo Gobiidae amphidromous  (Maeda et al., 2011) 
 

Stiphodon aureorostrum Gobiidae amphidromous X (Milton, 2009) 
 

Stiphodon caeruleus Gobiidae amphidromous  (Chabarria et al., 2014)  

Stiphodon elegans Gobiidae amphidromous  (Milton, 2009; Shiao et al., 2015) 
 

Stiphodon larson Gobiidae amphidromous  (McDowall, 2010) 
 

Stiphodon niraikanaiensis Gobiidae amphidromous  (Maeda, 2014) 
 

Stiphodon percnopterygionus Gobiidae amphidromous  (Iida et al., 2017; McDowall, 2009) 
 

Stiphodon rutilaureus Gobiidae amphidromous X (Ebner and Thuesen, 2011) 
 

Stiphodon semoni Gobiidae amphidromous  (Keith, 2003) 
 

Stiphodon surrufus Gobiidae amphidromous X (Milton, 2009) 
 

Taenoides cirratus Gobiidae amphidromous  (Bijoy Nandan et al., 2012) 
 

Taenoides buchanani Gobiidae amphidromous  (Bijoy Nandan et al., 2012) 
 

Tridentiger brevispinis Gobiidae amphidromous  (Miyazaki and Terui, 2016)M 
 

Tridentiger kuroiwae Gobiidae amphidromous  (Iida et al., 2017) 
 

Zappa confluentus Gobiidae amphidromous X (Milton, 2009) 
 

Pomadasys maculatus Haemulidae amphidromous X (Ahmed and Bat, 2016; Riede, 2004) 
 



 

Kuhlia caudavittata Kuhliidae amphidromous  (Augspurger et al., 2017) 
 

Kuhlia mugil Kuhliidae amphidromous  (Augspurger et al., 2017) 
 

Kuhlia petiti Kuhliidae amphidromous  (Augspurger et al., 2017) 
 

Kuhlia sandvicensis Kuhliidae amphidromous 
 

(Benson and Michael Fitzsimons, 2002; Milton, 

2009) 
 

Kuhlia xenura Kuhliidae amphidromous  (Augspurger et al., 2017) 
 

Agonostomus monticola Mugilidae amphidromous  (Frotté et al., 2019) 
 

Liza macrolepis Mugilidae amphidromous X (Milton, 2009) 
 

Liza melinoptera Mugilidae amphidromous X (Milton, 2009) 
 

Liza subviridis Mugilidae amphidromous X (Milton, 2009) 
 

Liza vaigiensis Mugilidae amphidromous X (Milton, 2009) 
 

Valamugil buchanani Mugilidae amphidromous X (Milton, 2009) 
 

Plecoglossus altivelis Plecoglossidae amphidromous  (Arai, 2006; Murase and Iguchi, 2019) 
 

Plotosus canius Plotosidae amphidromous X (Samani et al., 2016) 
 

Ilisha kampeni Pristigasteridae amphidromous X (Milton, 2009) 
 

Ilisha melastoma Pristigasteridae amphidromous X (Milton, 2009) 
 

Ilisha novacula Pristigasteridae amphidromous X (Milton, 2009) 
 

Prototroctes maraena Retropinnidae amphidromous  (Augspurger et al., 2017) 
 

Prototroctes oxyrhynchus Retropinnidae amphidromous  (Augspurger et al., 2017) 
 

Retropinna retropinna Retropinnidae amphidromous  (Augspurger et al., 2017) 
 

Retropinna semoni Retropinnidae amphidromous  (Augspurger et al., 2017) 
 

Rhyacichthys aspro Rhyacichthyidae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Rhyacichthys guilberti Rhyacichthyidae amphidromous  (Milton, 2009; Tabouret et al., 2014) 
 

Johnius belangerii Sciaenidae amphidromous X (Bijoy Nandan et al., 2012) 
 

Johnius coitor Sciaenidae amphidromous X (Sakar et al., 2018) 
 

Otolithoides biauritus Sciaenidae amphidromous X (Bijoy Nandan et al., 2012) 
 

Silonia silondia Schilbeidae  amphidromous  (Flura et al., 2018) 
 

Hippichthys cyanospilus Syngnathidae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Hippichthys spicifer Syngnathidae amphidromous  (Donaldson and Myers, 2002; Milton, 2009) 
 

Microphis brachyurus Syngnathidae amphidromous  (McBride and Matheson, 2011) 
 

Microphis leiaspis Syngnathidae amphidromous  (Ishihara and Tachihara, 2008; Milton, 2009) 
 

Syngnathus abaster Syngnathidae amphidromous  (Filipe et al., 2009) 
 

Toxotes blythii Toxotidae amphidromous X (Milton, 2009) 
 

Toxotes chatareus Toxotidae amphidromous X (Milton, 2009) 
 

Toxotes jaculatrix Toxotidae amphidromous X (Milton, 2009) 
 



 

      



 

Table S2. References of diadromous taxa’s ancestral environment from Figure 1. 

 

Taxa Origin Reference 

Acipenseriformes Fresh water Sulak & Randall 2002 

Ambassidae Marine Martin 1990 

Anguilliformes Marine Corush 2019 

Atheriniformes Marine Campanella et al. 2015 

Characiformes Marine Chen et al. 2013 

Clupeiformes Marine Bloom & Lovejoy 2014 

Cypriniformes Fresh water Imoto et al. 2013 

Elopiformes Unknown  

Gadiformes Unknown  

Galaxiiformes Unknown Vega & Wiens 2012 

Gobiesoformes Unknown  

Gobiiformes Fresh water Thacker 2009 

Lutjanidae Unknown  

Moroniformes Unknown  

Mugiliformes Unknown  

Osmeriformes Unknown Vega & Wiens 2012 

Perciformes Marine/Catadromous 
Cottidae (Dickman, 1995), Terapontidae (Davis et al., 

2012)/Kuhliidae (Feutry et al., 2013) 

Petromyzontiformes Fresh water Bartels et al. 2017 

Pleuronectiformes Marine Azevedo et al. 2008 

Salmoniformes Fresh water Wang et al. 2011 

Siluriformes Marine Betancur-R 2010 

Syngnathiformes Unknown  

Tetraodontiformes Marine Yamanoue et al. 2011 



 

Table S3. A representation of putative genes that differentiate migratory vs. non-migratory populations reported by different studies. 

Function Example of putative genes Reference 

Cell junction/adhesion Tight junction protein ZO-3, Occludin, Protocadherin-18, Cadherin-8 Hale et al. 2013; Kozak et al. 2014 

Cell proliferation Epidermal growth factor receptor kinase Kozak et al. 2014 

Cytoskeletal connections Obscurin-like 1 Morris et al. 2014 

Reproduction 

Zonadhesin-like, Estrogen receptor, MORC family CW-type zinc finger, Round 

spermatid basic protein 1-like, RING finger protein 114, 

life history divergence [9], Gonadotropin-releasing hormone (GnRH), Sperm-associated 

antigen 16, Gonadotropin subunit beta-2  

Mavarez et al. 2009; Hale et al. 2013; 

Mateus et al. 2013; Kozak et al. 2014  

Growth/differentiation factor, hormone, FSH 

inhibitor 
Inhibin, alpha, growth hormone 2 (GH2) Hale et al. 2013; Morris et al. 2014 

Involved in immunity 
NOD-like receptor family CARD domain containing 5, Immunoglobulin heavy chain 

(IgD-A) gene, MHC class I a region 
Hale et al. 2013; Morris et al. 2014 

Ion transport 

ATPase, Na+/K+ transporting alpha 1, Solute carrier family 9, 10, 12 (Na+/H+ 

exchanger), ATPase, H+ transporting, Sodium/potassium/calcium exchanger, Potassium 

voltage-gated channel subfamily H, Na+/Cl- cotransporter 

Mavarez et al. 2009; Hale et al. 2013; 

Dennenmoser et al. 2017; Velotta et al. 

2017; Brennan et al. 2018; Willoughby 

et al. 2018; Delgado et al. 2019 

Microtubule attachment to the centromere Bardet-Biedl syndrome 4 protein Kozak et al. 2014 

Enzymes 

Glutamate dehydrogenase (GDH), d1-pyrroline-5-carboxylase synthase (P5CS), 

Carbonic anhydrase, Malate dehydrogenase, FMS-related tyrosine kinase 4, Alkaline 

ceramidase 1, Protein kinase D3 

Hale et al. 2013; Dennenmoser et al. 

2017; Debiasse et al. 2018; 

Willoughby et al. 2018 

Myocyte cytoskeletal development SPEG, Myosin regulatory light chain 2, Myostatin 2b (MSTN2) Hale et al. 2013; Morris et al. 2014 

Negative regulator of cell proliferation Insulin-like growth factor-binding protein 1, 2a, 5 
Morris et al. 2014; Kusakabe et al. 

2017; Velotta et al. 2017 

Osmosensing Interleukin receptor 17c, 22a, Mitogen-activated protein kinase 1, 8, 13 Velotta et al. 2017 

Osmotic/salinity stress Glucocorticoid receptor, Aldehyde dehydrogenase 7, 9, Vasotocin 
Mavarez et al. 2009; Mateus et al. 

2013; Kozak et al. 2014 

Regulation of immune cell proliferation SAM and SH3 domain-containing protein Kozak et al. 2014; Guo et al. 2015 

Regulator of fatty acid uptake, intracellular 

binding 

Peroxisome proliferator-activated receptor alpha a, Fatty acid-binding protein, 

adipocyte (AFABP) 
Mavarez et al. 2009; Morris et al. 2014 

Tight junction Claudin 1, 3, 4, 7, 8, 10, 15 

Kozak et al. 2014; Dennenmoser et al. 

2017; Kusakabe et al. 2017; Velotta et 

al. 2017 

Water transport Aquaporin 3 Velotta et al. 2017 
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