Supplement 2
2.1 A summary of the impact assessment of alien crayfish species done using the Environmental Impact Classification of Alien Taxa (EICAT) and the relevant literature cited. Impact scores, from highest to lowest are: 1) Massive (MV); 2) Major (MR); 3) Moderate (MO), 4) Minor (MN); 5) and Minimal Concern (MC).

	Species
	Impact mechanisms
	Impact
	Impact score
	References
	Region
	Confidence score

	Cherax quadricarinatus 
	Competition 
	Outcompete and displace native species 
	MC
	Haubrouck et al. 2021; Madzivanzira et al. 2021; Madzivanzira et al. 2022; Zengeya et al. 2022
	Australia | Africa 
	Medium 

	
	Predation 
	Predation on invertebrates and fish
	MC
	Haubrouck et al. 2021; Madzivanzira et al. 2021; Madzivanzira et al. 2022; Zengeya et al. 2022
	Australia | Africa 
	Medium 

	
	Transmission of diseases 
	Transmit diseases to native species
	MR 
	Haubrock et al. 2021
	Asia
	Medium 

	
	Poisoning/toxicity
	Bioaccumulate toxins that can be transmitted up the food webs 
	MC
	Haubrouck et al. 2021
	Australia 
	High 

	
	Grazing
	Reduced macrophyte abundance and diversity
	MC
	Haubrouck et al. 2021, Madzivanzira et al. 2021; Madzivanzira et al. 2022, Zengeya et al. 2022
	Australia | Africa
	

	
	Structural changes  
	Changes to ecosystem structure and functioning 
	MC
	Haubrock et al. 2021; Marufu et al. 2018; Robinet 2010; Todd and D`Andrea 2003; Zengeya et al. 2022
	Africa | North America 
	Medium 

	Faxonius limosus
	Competition 
	Outcompete and displace native species 
	MR 
	Holdich et al. 2006, Holdich and Black 2007; Kozák et al. 2007; Musil et al. 2010
	Europe 
	Medium 

	
	Predation 
	Decline in native species population of invertebrates
	MO
	Vojkovská et al. 2014; Šidagytė et al. 2017
	Europe 
	Low 

	
	Transmission of diseases 
	Transmit diseases to native species
	MR 
	Holdich et al. 2006; Holdich and Black 2007; Kozák et al. 2007; Musil et al. 2010; Pârvulescu et al. 2012
	Europe  
	Medium 

	
	Grazing 
	Decrease in macrophyte cover due to excessive grazing 
	MN
	Vojkovská et al. 2014; Šidagytė et al. 2017
	Europe 
	Low 

	
	Structural changes 
	Burrowing activity causes physical damage to riverbanks and impacts water quality through bioturbation 


	MN
	Starzner et al. 2000; Aldridge 2011
	Europe 
	Low 

	Faxonius immunis 
	Competition 
	Outcompete native species
	MO
	Jansen et al. 2009; EU 2022
	Europe | North America  
	Low 

	
	Predation 
	Decline in native species population of fish and invertebrates 
	MR
	Chucholl 2012; EU 2022
	Europe 
	Medium 

	
	Transmission of diseases 
	Transmit diseases to native species
	MN 
	Schrimpf et al. 2013 
	Europe 
	Low 

	
	Physical disturbance 
	Burrowing activity causes physical damage to riverbanks and impacts water quality through increased erosion 
	MN 
	Souty-Grosset et al. 2016
	Europe 
	Low 

	
	Grazing 
	Reduction in macrophyte cover, macroinvertebrates abundance and diversity
	MN
	EU 2022
	Europe 
	

	Faxonius rusticus
	Competition

	Outcompete native crayfish – decline in abundance
	MO
	Bobeldyk and Lamberti 2008
	North America 
	Medium

	
	
	Competitive exclusion
	MO
	Hill and Lodge 1994
	North America 
	Medium

	
	
	Outcompete native species
	MO
	Garvey and Stein 1993
	North America 
	Medium

	
	
	Displacing native congeners
	MO
	Taylor and Redmer 1996
	North America 
	Medium

	
	
	Competitive exclusion
	MO
	Bergman and Moore 2003
	North America 
	Medium

	
	Predation

	Decline in snail diversity
	MR
	Kreps et al. 2012
	North America 
	High

	
	
	Decline in abundance of native fish species 
	MO
	Wilson et al. 2004, Jonas et al. 2005
	North America 
	High

	
	
	Decrease in invertebrate diversity and abundance
	MO
	Klocker & Strayer 2004; Kreps et al. 2012; Lodge et al. 2005; Wilson et al. 2004
	North America 
	High

	
	
	Predate on eggs- reproductive interference
	MN
	Baldrige and Lodge 2013
	North America 
	Medium

	
	Hybridisation
	Hybridise with native species
	MN
	Alcella et al. 2014; Perry et al. 2002
	North America 
	Medium

	
	Transmission of disease
	Transmit disease to native species 
	MN
	Panteleit et al. 2019; Butler et al. 2020, Stratton et al. 2023
	North America 
	

	
	Grazing 
	Reduced macrophyte abundance and diversity
	MR
	Wilson et al. 2004
	North America 
	High

	
	
	Reduced macrophyte abundance
	MO
	Roth et al. 2006
	North America 
	Medium


	
	Indirect impacts through interactions with other species
	Interactions with other these species facilitate negative impacts native fauna
	MO 
	Johnson et al. 2009
	North America 
	Medium 

	Faxonius virilis 
	Competition 
	Competition - decline, displacement and extirpation of native populations of invertebrates, crayfish, frogs and fish
	MR 
	Hanson et al. 1990; Rogowski and Stockwell 2006; Philips et al. 2009; Loughman and Welsh 2010; Shaw et al. 2021   
	North America
	Medium 

	
	Predation 
	Predation - decline, displacement and extirpation of native populations of invertebrates, crayfish, frogs and fish 
	MR 
	Hanson et al. 1990; Rogowski and Stockwell 2006; Philips et al. 2009; Loughman and Welsh 2010; Shaw et al. 2021   
	North America
	Medium 

	
	Transmission of disease 
	Transmit disease to native species 
	MN
	Ahern et al. 2008, Longshaw 2011
	Europe 
	Medium

	
	Grazing 
	Decrease in macrophyte cover due to excessive grazing 
	MO 
	Chambers et al. 1990; Roessink et al. 2017
	North America | Europe
	Low 

	
	Structural changes 
	Habitat alteration due to decrease in macrophyte cover due to excessive grazing
	MN 
	Chambers et al. 1990; Roessink et al. 2017
	North America | Europe
	Low 

	








Pacifastacus leniusculus
















Pacifastacus leniusculus



	Competition

	Displacing native crayfish
	MR
	Almeida et al. 2014
	Europe
	High

	
	
	Competitive exclusion
	MR
	Westman et al. 2002; Dana et al. 2010, Huber and Schubart 2005; Pockl and Pekny 2002
	Europe
	High

	
	
	Displacing native crayfish species, competitive exclusion
	MO
	Dunn et al. 2009
	Europe
	Medium

	
	Predation

	Decline in abundance of invertebrates
	MR
	Crawford et al. 2006; Mathers et al. 2016
	Europe
	High

	
	
	Decline in native species 
	MR 
	Dana et al. 2010
	Europe
	Low 

	
	
	Decline in newt numbers
	MO
	Girdner et al. 2018
	North America
	High

	
	
	Decline in abundance of molluscs 
	MO
	Meira et al. 2019
	Europe
	High

	
	
	Decline in mussel numbers
	MO
	Sousa et al. 2019
	Europe
	High

	
	
	Decline in invertebrate richness and abundance
	MO
	Galib et al. 2021
	Europe
	High

	
	
	Affect salmonid recruitment 
	MN
	Peay et al. 2009
	Europe
	Medium

	
	Transmission of diseases
	Transmission of crayfish plague led to decline in numbers and local extinction of native crayfish 
	MR
	Chucholl and Schrimpf 2016
	Europe
	High

	
	
	Local disappearance of native crayfish
	MR
	Almeida et al. 2014
	Europe
	Medium

	
	
	Transmitted diseases to native species
	MR
	Weinlader and Furer 2009
	Europe
	Medium

	
	
	Transmitted diseases to native crayfish and crabs 
	MN
	Svaboda et al. 2014
	Europe
	Low

	
	Structural changes 
 
	Burrowing has led to the collapse of riverbanks
	MO
	Guan et al. 1994
	Europe
	Medium

	
	
	Burrowing activities damage riverbanks and increase erosion 
	MO
	Holdrich et al. 2009
	Europe 
	Medium 

	








Procambarus clarkii
























Procambarus clarkii
	Competition 
	Decrease in abundance and distribution range of native species 
	MR
	Cruz et al. 2006
	Europe 
	Medium


	
	
	Niche constriction and decrease in abundance of native crabs 
	MR 
	Jackson et al. 2016
	Africa
	Medium 

	
	Predation
	Reproduction interference by excluding amphibians from breeding sites
	MR
	Cruz and Rebelo 2005 
	Europe
	High

	
	
	Displacement and extirpation of native species 
	MR 
	Souty-Grosset et al. 2016
	Europe 
	High

	
	
	Led to collapse of amphibian populations in invaded areas 
	MR
	Cruz et al. 2008 
	Europe
	High

	
	
	Displaced newts in areas of introduction
	MR
	Gamradt and Katz 1996 
	North America
	High

	
	
	Reduced the abundance of amphibian populations in invaded areas 
	MO
	Cruz et al. 2006 
	Europe
	High

	
	
	Reduced the abundance of amphibian populations in invaded areas  
	MO
	Ficetola et al. 2011
	Europe
	Medium

	
	
	Reduced the abundance of invertebrates in invaded areas 
	MN
	Bucciarelli et al. 2019; Meira et al. 2020
	Europe
	High

	
	
	Predates on native amphibians
	MN
	Banci et al. 2013 
	South America
	High

	
	Transmission of diseases
	Transmission of disease to native species leading population declines 
	MR
	Gherardi 2010 ; Souty-Grosset et al. 2016
	Europe
	Medium

	
	Poisoning/toxicity
	Bioaccumulate toxins that can be amplifies across the food web 
	MC
	Gherardi et al. 2011; Souty-Grosset et al. 2016
	Africa | Europe 
	Low 

	
	Grazing 
	Habitat loss and modification through the removal of macrophytes leading decline in native species populations 
	MO
	Smart et al. 2002; Rodríguez et al. 2003 ; Gherardi and Aquistapace 2007; Souty-Grosset et al. 2016
	Africa | Europe 
	medium

	
	Structural impact on ecosystem

	Change water from clear to turbid
	MN
	Rodriguez et al. 2003
	Europe
	High

	
	
	Burrowing may reduce levee stability
	MO
	Acre and Diéguez Uribeondo 2015
	Europe
	Medium

	
	
	Burrowing damage dam walls and irrigation structures
	MN
	Correia and Fereira 2005
	Europe
	Medium

	
	
	Burrowing may reduce levee stability
	MN
	Haubrock et al. 2019
	Europe
	Low

	
	Indirect impacts through interactions with other species
	Facilitated dispersal by other alien species into new areas 
	MC
	Southy-Grosset et al. 2016 ; Lovas-Kiss et al. 2018
	Europe 
	Medium 
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2.2 A summary of the impact assessment using the Socio-Economic Impact Classification for Alien Taxa (SEICAT) and the relevant literature cited. Impact scores, from highest to lowest are: 1) Massive (MV); 2) Major (MR); 3) Moderate (MO); 4) Minor (MN); and 5) Minimal Concern (MC).
	Species
	Constituent of human well-being
	Activity
	Impact score
	Reference
	Region
	Confidence score

	Cherax quadricarinatus 
	Material and immaterial assets 
	Supplanted native crayfish species through competition and predation
	MO
	Vega-Villasante et al. 2015; Haubrock et al. 2021
	North America
	Medium 

	
	
	Damaged fishing gear
	MO
	Douthwaite et al. 2018 ; Haubrock et al. 2021; Madzivanzira et al. 2022; Chakandinakira et al. 2023; Madzivanzira et al 2023
	Africa  
	Medium 

	Faxonius immunis 
	Material and immaterial assets 
	Considered an agricultural pest due to burrowing and grazing activity 
	MN 
	Souty-Grosset et al. 2016
	Europe 
	Low 

	Faxonius limosus
	Material and immaterial assets
	Led to the collapse of crayfish fisheries and loss of livelihood for local communities 
	MO
	Laurent 1998
	Europe 
	Medium 

	
	
	Burrowing activity increase bank erosion and damage to nearby infrastructure 
	MO 
	Aldridge 2011
	Europe 
	Medium 

	
	
	Predation on native fish disrupts angling activities 
	MO 
	Souty-Grosset et al. 2006
	Europe 
	Medium 

	
	Social, spiritual and cultural relations 
	Led to the collapse of crayfish fisheries and loss of livelihood for local communities
	MO
	Laurent 1998; Aldridge 2011; Souty-Grosset et al. 2016
	Europe 
	Medium 

	Faxonius rusticus
	Material and immaterial assets
	Reduced population of native fish that are a target of sport fishing 
	MO
	Keller et al. 2008
	North America
	Low

	Faxonius virilis
	Material and immaterial assets
	Burrowing activity increase bank erosion and damage to nearby infrastructure
	MN
	GISD 2023; Nemesis 2023
	North America
	Low

	Pacifastacus leniusculus
	Material and immaterial assets
	Supplanted native species that are used for aquaculture 
	MO
	Holdich et al. 2009, Kouba et al. 2022
	Europe
	Low

	
	Social, spiritual and cultural activities
	Reduced population of native fish that are a target of sport fishing
	MN
	Holdich et al. 2009; Gherardi 2011
	Europe
	Low

	Procambarus clarkii
	Material and immaterial
	Damage to rice fields
	MO
	Gherardi et al. 2011
	Europe
	Medium

	
	
	Burrowing and grazing activities decreased rice production and clog pipes
	MO
	Gherardi et al. 2011
	Europe
	Medium

	
	
	Decreased rice production
	MN
	Anastácio et al. 2005
	Europe
	Medium

	
	
	Affected fishing industry by damaging gill nets and spoiling the fish caught in the nets
	MO
	Gherardi et al. 2011
	Africa
	Medium

	
	
	Burrowing and grazing activities decreased rice production
	MO
	Sara and Moutaouakil 2019
	Africa
	Medium

	
	Health
	Transmission of disease to native species 
	MO
	Lane et al. 2009
	North America
	High

	
	
	Transmission of disease to native species 
	MO
	Anda et al. 2011
	Europe
	High

	
	
	Procambarus clarkii serves as vector for several parasites and diseases 
	MN
	Putra et al. 2018
	Asia 
	Low

	
	
	It accumulates cyanobacteria toxins and heavy metals that can be transferred to its consumers, above all birds but also humans included
	MN
	Gherardi et al. 2011
	Europe
	Low

	
	
	Transmission of diseases to native species 
	MO
	Souty-Grosset et al. 2016 
	Europe
	Low

	
	
	Pinching caused injuries to locals in invaded sites
	MN
	Sara and El Moutaouakil 2019
	Africa
	High

	
	Social, spiritual and cultural activities
	Disrupt recreational activities such as angling
	MO
	Gherardi et al. 2011
	Europe
	Low
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