
U.S. Fish and Wildlife Service 

 

New Zealand Mudsnail (Potamopyrgus antipodarum)  
Ecological Risk Screening Summary 

 
U.S. Fish and Wildlife Service, February 2011 

Revised, June 2015 
 

 
Photo: USGS 

 

1  Native Range, and Status in the United States  
Native Range 
From CABI (2015): 

 

“P. antipodarum is native to New Zealand and adjacent islands (Ponder, 1988).” 

 

Status in the United States 
From Benson et al. (2015): 

 

“This snail was first discovered in the middle portion of the Snake River in Idaho in 1987.  By 

1995, the mudsnail had reached the Madison River in Montana and into Yellowstone National 
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Park the following year (Wyoming). It is also established in Minidoka National Wildlife Refuge, 

Idaho (USFWS 2005).  Since then, they have been found in the Madison River and several other 

rivers in and near Yellowstone National Park. Populations were discovered near the mouth of the 

Columbia River in Oregon in 1997, and the Owens River in California.  Since then, this species 

is becoming very widespread in California. This species became established in the lower 

Columbia River, Washington about 1999 (M. Sytsma, pers. comm.) and in the Colorado River in 

northern Arizona (M. Anderson, pers. comm.) by 2002.  In Utah, the first mudsnails were found 

about 2001 and have since been found in the Green River and many others. In 2004, mudsnails 

were found in small Colorado creek near Boulder (P. Walker, pers. comm.).” 

 

“Great Lakes - P. antipodarum was found established in Lake Ontario in 1991 (Zaranko et al. 

1997) and in Lake Erie (Ohio and Pennsylvania) in 2005 (Levri et al. 2007). It may also be 

established in Duluth-Superior Harbor (Minnesota/Wisconsin) of Lake Superior, where some 

individuals were found in 2001 (Grigorovich et al. 2003). They have also been collected from 

southwestern Lake Ontario, New York, the Welland Canal and northeastern Lake Ontario, 

Ontario, Canada as well as Lake Superior at Thunder Bay, Ontario, Canada in 2001. A 

population was discovered in Lake Michigan, off Waukegan, Illinois in 2006 (T. Nalepa, 

pers.comm.).” 

 

“This species is established in Lake Ontario, Lake Erie, Lake Michigan and most likely in Lake 

Superior and is expanding its range within the Great Lakes basin (Levri et al. 2007).  In the Great 

Lakes, the snail reaches densities as high as 5,600 per square meter. ( Levri et al. 2007, Zaranko 

et al. 1997).  Also established in all western states where it is found in the US.” 

 

Means of Introductions in the United States 
From Benson et al. (2015): 

 

“P. antipodarum was most likely introduced to the Great Lakes in ships from Europe, where 

there are nonindigenous populations (Zaranko et al. 1997; Leppäkoski & Olenin 2000; Levri et 

al. 2007) or in the water of live gamefish shipped from infested waters to western rivers in the 

United States.” 
 

Remarks 

From Benson et al. (2015): 

 

“Potamopyrgus antipodarum is synonymous with P. jenkinsi and Hydrobia jenkinsi.” 

 

“Mudsnail populations consist mostly of asexually reproducing females that are born with 

developing embryos in their reproductive system.  This species can be found in all types of 

aquatic habitats from eutrophic mud bottom ponds to clear rocky streams. It can tolerate a wide 

range of water temperatures (except freezing), salinity, and turbidity in clean as well as degraded 

waters. They feed on dead and dying plant and animal material, algae, and bacteria. Its tolerance 

of a broad range of ecological factors make the possibility of further spread likely. In moist 

conditions, this snail can withstand short periods of desiccation (Richards et al. 2004).” 
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“The public should be careful to decontaminate fishing and sporting equipment so as not to 

spread existing populations or start new ones.  Regulations on commercial shipping of this 

species are in effect. The species supports a number of parasites in its native range, but none 

have been found on North American populations examined.” 

 

2  Biology and Ecology  
Taxonomic Hierarchy and Taxonomic Standing 
From ITIS (2015): 

 

“Kingdom Animalia   

    Subkingdom Bilateria    

       Infrakingdom Protostomia    

          Superphylum Lophozoa    

             Phylum Mollusca   

                Class Gastropoda   

                   Order Neotaenioglossa    

                      Family Hydrobiidae   

                         Genus Potamopyrgus   

                            Species Potamopyrgus antipodarum (J. E. Gray, 1853)” 

 

“Taxonomic Status: valid” 

 
Size, Weight, and Age Range 
From Benson et al. (2015): 

 

“The snail is usually 4 to 6 mm in length in the Great Lakes, but grows to 12 mm in its native 

range (Levri et al. 2007, Zaranko et al. 1997).” 

 

Environment 
From CABI (2015): 

 

“Within its native range P. antipodarum lives in freshwater ecosystems, except temporary ponds, 

as well as brackish waters (Winterbourn, 1973). However, in its non-native range, it can be 

found in either in freshwater, brackish and even salty water, and has been recorded in streams, 

rives, lakes, reservoirs, channels, isolated coastal lakes, shallow lakes, estuaries and open seas 

(Alonso and Castro-Díez, 2008; 2012a).” 

 
Climate/Range 
From Benson et al. (2015): 

 

“It tolerates temperatures of 0–34°C (Cox and Rutherford 2000, Zaranko et al. 1997).” 
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Distribution Outside the United States 
Native 
From GISD (2011): 

 

“New Zealand” 

 

Introduced 
From GISD (2011): 

 

“Austria, Australia, Baltic Sea, Belgium, Black Sea, Canada, Channel Is. (UK), Czech Republic, 

Denmark, England, Estonia, Finland, France, Germany, Great Lakes (USA), Greece, Italy, Iraq, 

Japan, Latvia, Lebanon, Lithuania, Netherlands, Northern Ireland, Norway, Poland, Romania, 

Russian Federation, Scotland, Sea of Azov, Slovakia, Slovenia, Spain, St. Lawrence River, 

Sweden, Switzerland, Turkey, Ukraine” 

 

Means of Introduction Outside the United States 
From GISD (2011): 

 

“Introduction pathways to new locations 

Agriculture: Commercial movement of aquaculture products, such as live fish or eggs may be an 

important vector for Potamopyrgus antipodarum spread (Loo et al, 2007a). 

Ignorant possession: The National Park Service [2003] states that "the rapid spread of P. 

antipodarum throughout the Madison River watershed may have been assisted by human 

transport. Mud snails are able to withstand desiccation, a variety of temperature regimes, and are 

small enough that many types of water users (anglers, swimmers, picnickers, pets) could 

inadvertently be the mechanism for interbasin transfer of this nuisance species." 

Seafreight (container/bulk): JNCC (2002) states that P. antipodarum "was introduced in drinking 

water barrels in ships from Australia (Ponder 1988, in JNCC, 2002). The snails were probably 

liberated while washing or filling water barrels or tanks and, because they can survive in 

brackish water, they could probably survive liberation into estuarine areas such as the River 

Thames." 

Ship ballast water: The most frequently cited method of long distance dispersal of Potamopyrgus 

antipodarum is through ship ballast water (Alonso & Castro-D[í]ez, 2008). 

Ship/boat hull fouling: 

Stocking: The introduction of Potamopyrgus antipodarum along with fish stocking may be 

method of its invasion of new locations (Hosea & Finlayson, 2005; Loo et al, 2007b).” 

 

“Local dispersal methods 

Boat: 

Consumption/excretion: Potamopyrgus antipodarum is capable of surviving passage through 

digestion of birds and fish and may be dispersed by them (Cejka et al, 2008). 

Hikers' clothes/boots: The National Park Service [2003] states that "the rapid spread of P. 

antipodarum throughout the Madison River watershed may have been assisted by human 

transport. Mud snails are able to withstand desiccation, a variety of temperature regimes, and are 
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small enough that many types of water users (anglers, swimmers, picnickers, pets) could 

inadvertently be the mechanism for interbasin transfer of this nuisance species." 

On animals: Potamopyrgus antipodarum may be dispersed to new locations on birds or fish 

(Alonso & Castro-D[í]ez, 2008). 

On clothing/footwear: Potamopyrgus antipodarum may be spread anthropogenically on waders, 

boots, or angling equipment (Davidson et al, 2008). 

Water currents: Potamopyrgus antipodarum may be dispersed by water currents on floating 

macrophytes (Alonso & Castro-D[í]ez, 2008).” 

 
Short description 
From CABI (2015): 

 

“P. antipodarum has a solid operculum (i.e. a cover in the shell aperture) (Alonso and Castro-

Díez, 2008) and its shell colour ranges from light to dark brown. Both males and females are 

morphologically very similar, but females have developing embryos in their reproductive 

systems (Jokela et al., 1997). The surface of the shell is characterized by right-handed coiling of 

5-6 whorls. Some individuals have spines in the middle of each shell whorl.” 

 

Biology 
From Benson et al. (2015): 

 

“Potamopyrgus antipodarum is a nocturnal grazer, feeding on plant and animal detritus, 

epiphytic and periphytic algae, sediments and diatoms (Broekhuizen et al. 2001, James et al. 

2000, Kelly and Hawes 2005, Parkyn et al. 2005, Zaranko et al. 1997).” 

 

“The snail tolerates siltation, thrives in disturbed watersheds, and benefits from high nutrient 

flows allowing for filamentous green algae growth. It occurs amongst macrophytes and prefers 

littoral zones in lakes or slow streams with silt and organic matter substrates, but tolerates high 

flow environments where it can burrow into the sediment (Collier et al. 1998, Death et al. 2003, 

Holomuzki and Biggs 1999, Holomuzki and Biggs 2000, Negovetic and Jokela 2000, Richards et 

al. 2001, Schreiber et al. 2003, Suren 2005, Weatherhead and James 2001, Zaranko et al. 1997).” 

 

“Potamopyrgus antipodarum is ovoviviparous and parthenogenic. Native populations in New 

Zealand consist of diploid sexual and triploid parthenogenically cloned females, as well as 

sexually functional males (less than 5% of the total population). All introduced populations in 

North America are clonal, consisting of genetically identical females. The snail produces 

approximately 230 young per year. Reproduction occurs in spring and summer, and the life cycle 

is annual (Gerard et al. 2003, Hall et al. 2003, Lively and Jokela 2002, Schreiber et al. 1998, 

Zaranko et al. 1997). They are found in the Great Lakes at depths of 4-45 m on a silt and sand 

substrate (Levri et al. 2007, Zaranko et al. 1997)” 

 

“This species is euryhaline, establishing populations in fresh and brackish water. The optimal 

salinity is probably near or below 5 ppt, but P. antipodarum is capable of feeding, growing, and 

reproducing at salinities of 0–15 ppt and can tolerate 30–35 ppt for short periods of time (Costil 
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et al. 2001, Gerard et al. 2003, Jacobsen and Forbes 1997, Leppäkoski and Olenin 2000, Zaranko 

et al. 1997). It tolerates temperatures of 0–34°C (Cox and Rutherford 2000, Zaranko et al. 1997). 

Potamopyrgus antipodarum can survive passage through the guts of fish and may be transported 

by these animals (Bruce 2006). It can also float by itself or on mats of Cladophora spp., and 

move 60 m upstream in 3 months through positive rheotactic behavior (Zaranko et al. 1997). It 

can respond to chemical stimuli in the water, including the odor of predatory fish, which causes 

it to migrate to the undersides of rocks to avoid predation (Levri 1998). Common parasites of 

this snail include trematodes of the genus Microphallus (Dybdahl and Krist 2004).” 

 

 
Human uses 

From CABI (2015): 

 

“There is no commercial interest in P. antipodarum as food nor as a pet” 

 

“Research model” 

 

Diseases 

From Benson et al. (2015): 

 

“Common parasites of this snail include trematodes of the genus Microphallus (Dybdahl and 

Krist 2004).” 

 

From CABI (2015): 

 

“The number of parasite species and their incidence on P. antipodarum populations in invaded 

ecosystems has been reported to be very low (Zbikowski and Zbikowska, 2009).” 

 

Threat to humans 

From GISD (2011): 

 

“Direct as well as indirect impacts on fish by P. antiopdarum threaten fisheries in locations 

where it has established. Additionally, P. antiopdarum has fouling potential as it is known to 

pass through water pipes, emerge from domestic traps, and may block water pipes, meters, or 

irrigation systems (Ponder, 1988; Cotton, 1942 in Zaranko, 1997; NZMS Working Group, 2006). 

P. antipodarum has also been found to be infected by blood fluke Sanguinicola sp. in Europe and 

represents a possible vector to new locations (Gerard & LeLannic, 2003).” 

 

3  Impacts of Introductions 
From Benson et al. (2015): 

 

“Abundant populations of introduced P. antipodarum may outcompete other grazers and inhibit 

colonization by other macroinvertebrates (Kerans et al. 2005). In Europe, P. antipodarum causes 

declines in species richness and abundance of native snails in constructed ponds (Strzelec 2005). 
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By contrast, in one Australian stream, increasing densities of P. antipodarum are positively 

correlated with density and species richness of native invertebrates, possibly due to coprophagy 

(ingestion of the snail's faeces) (Schreiber et al. 2002). In geothermal streams in the western 

U.S., P. antipodarum reaches densities of 300,000 snails m
2
 and alters nutrient (nitrogen and 

carbon) flows, consumes large amounts of GPP, accounts for most of the invertebrate production 

(Hall et al. 2003).” 

 

“It also may compete for food and space occupied by native snails. There is some evidence in 

their native range that trout may avoid these snails as a prey.” 

 

“It is suspected that they can alter primary production of streams and spread rapidly (USEPA 

2008).” 

 

From GISD (2011):  

 

“Potamopyrgus antipodarum may establish very dense populations, consume large amounts of 

primary production, alter ecosystem dynamics, compete with and displace native invertebrates, 

and negatively influence higher trophic levels. Its ecological plasticity, high competitive ability, 

high reproductive rate, high capacity for various dispersal methods, and ability to avoid 

predation make it a formidable colonizer capable of establishing abundant populations with 

significant effects on ecosystems (Alonso & Castro-D[í]ez, 2008). P. antipodarum and its 

impacts are similar to that of the extremely problematic invasive Zebra Mussel (Dreissena 

polymorpha) (National Park Service [2003]).” 

 

“P. antipodarum can establish extremely dense populations of tens to hundreds of thousands of 

individuals per square meter in introduced environments. In Australia densities of 50,000 

snails/m2 have been recorded (Ponder 1988; [Schreiber] et al, 1998). In the United States 

densities of 200,000, 500,000 and even 800,000 snails/m2 have been recorded in several 

locations (Davidson et al, 2008; Dorgelo, 1987 in Brown et al, 2008; Crosier et al, undated; Hall 

et al, [2003]; Levri et al, 2007).” 

 

“These large populations undoubtedly have significant effects on ecosystems. P. antipodarum 

can consume up to 75% of gross primary production, dominate secondary production by 

composing up to 97% of invertebrate biomass, and excreting 65% of total NH4 thereby 

dominating C and N cycles as in the case of Polecat Creek, Wyoming. Its secondary productivity 

is one of the highest ever reported (194 g AFDM m-2 yr-1), being 7–40 times higher than that of 

any macroinvertebrate in Greater Yellowstone area (Hall et al, 2003; Hall et al, 2006; Richards et 

al, 2002). Such alteration of ecosystems likely results in far reaching cascading ecological 

impacts (Crosier et al, undated; Davidson et al, 2008; Alonso & Castro-D[í]ez, 2008). It has also 

been indicated that it may increase CO2 levels by precipitating calcium bicarbonate to calcium 

carbonate to produce shells (Chavaud et al, 2003 in NZMS Working Group, 2006).  

P. antipodarum may displace, inhibit growth in, and compete with native invertebrates for 

resources in introduced locations (Alonso & Castro-D[í]ez, 2008; Cowie et al, 2009; Davidson et 

al, 2008; Hall et al, 2006; Kerans et al, 2005). High densities of P. antipodarum were believed to 

have negative interactions with native macroinvertebrates in several locations in Montana 

(Kerans et al, 2005). In the Snake River, Idaho, its site of initial introduction in the United States, 
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it is believed to be a major cause of five species of native mollusks recently becoming 

endangered (Crosier et al, undated). This includes the endangered hydrobiid snail Taylorconcha 

serpenticola ([Richards 2004] in Brown et al, 2008). It is believed to limit absolute growth and 

the growth rate of the native desert valvata snail (Valvata utahensis) in the Snake River as well 

(Lysne & Koetsier, 2008). It dominates the Mont Saint-Michael Bay in western France and 

represented 80% of gastropods collected from all sites (Gerard et al, 2003). Similarly, P. 

antipodarum made up 83% of the mollusk community in a reservoir near an industrial area in 

Poland ([Lewin and Smolinski], 2006). P. antipodarum has been found to significantly inhibit 

growth in endemic snail Pyrulopsis robusta in Polecat Creek, Wymoing (Riley et al, 2008). A 

negative correlation has been demonstrated with P. antipodarum and important invertebrate 

species mayflies, stoneflies, caddisflies, and chironomids (Crosier et al, undated). It has also 

been to have a negative correlation with native hydrobiid snails in Tasmania (Pon[d]er, 1988). 

P. antipodarum directly affects fish by being a poor and mostly un-digestible food source. 

Although rainbow trout Onchorynchus mykiss and brown trout Salmo trutta were found to feed 

on P. antipodarum in a study, about 80% of those consumed passed through their system 

undigested (NZMS Working Group, 2006). Not only does P. antipodarum replace energetic food 

sources, but it is believed to inflict poor health and reduce survivorship in fish that consume it 

based the significantly worse condition of fish with P. antipodarum in their guts ([Vinson] & 

Baker, 2008).” 

 

From Krist and Charles (2012): 

 

“In a field experiment, we compared the ability to graze periphyton and the genera of diatoms 

removed by the invasive New Zealand mudsnail, Potamopyrgus antipodarum, a native caddisfly 

larva (Brachycentrus sp.), and a native mayfly nymph (Ephemerella sp.) over 1 week. P. 

antipodarum removed as much or slightly more periphyton than the native grazers, depending on 

whether chlorophyll a or ash-free dry mass was used to measure periphyton biomass. When we 

examined the diatoms in the periphyton, P. antipodarum altered the diatom assemblage more 

than the native grazers. Effective grazing of periphyton by P. antipodarum may impact native 

grazers by consuming shared algal resources. In particular, because Ephemerella sp. were also 

effective grazers, these mayflies may compete for periphyton with P. antipodarum in the western 

United States. Taken together, these results suggest that ability to procure food resources may 

contribute to the invasion success of P. antipodarum.” 

 

4  Global Distribution 
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Figure 1. Global distribution of P. antipodarum. Map from GBIF (2013). 
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5  Distribution within the United States 
 

 
Figure 2. Distribution of P. antipodarum in the US. Map from Benson et al. (2015). 

 

6  Climate Match 

Summary of Climate Matching Analysis 
The climate match (Sanders et al. 2014; 16 climate variables; Euclidean Distance) was high for 

the West, Midwest, and Northeast regions of the contiguous US. The climate match was low for 

the Southeast, from Virginia to eastern Texas, and in isolated pockets in the Southwest and along 

the Atlantic and Pacific coasts. Climate 6 match indicated that the US has a high climate match. 

The range for a high climate match is 0.103 and greater, climate match of P. antipodarum is 

0.763. 
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Figure 3.  RAMP (Sanders et al. 2014) source map showing weather stations selected as source 

locations (red) and non-source locations (gray) for P. antipodarum climate matching. Source 

locations from GBIF (2013) and Benson et al. (2015). 
 

 
Figure 4.  Map of RAMP (Sanders et al. 2014) climate matches for P. antipodarum in the 

continental United States based on source locations reported by GBIF (2013) and Benson et al. 

(2015).  0= Lowest match, 10=Highest match. 
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7  Certainty of Assessment 
Information on the biology, distribution, and impacts of P. antipodarum is readily available. 

Negative impacts from introductions of this species are adequately documented in the scientific 

literature. No further information is needed to evaluate the negative impacts the species is having 

where introduced. Certainty of this assessment is high. 
 

8  Risk Assessment 
Summary of Risk to the Continental United States 
P. antipodarum, native to New Zealand, has been introduced to Europe, Asia, North America, 

and Australia. Its small size, ability to withstand dessication and temperature variation, and 

parthenogenic reproduction facilitate its accidental introduction and establishment in new 

locations. The species can be found living in extremely high densities (tens of thousands per 

square meter) in some locations. Negative impacts have been documented on native 

macroinvertebrates, mollusks, and fish. Its impacts have been likened to those of the zebra 

mussel (Dreissena polymorpha). Climate match with the contiguous US is high. Overall risk for 

this species is high. 

 

Assessment Elements 
 History of Invasiveness (Sec. 3): High 

 Climate Match (Sec. 6): High 

 Certainty of Assessment (Sec. 7): High 

 Important additional information: Parthenogenic  

 Overall Risk Assessment Category: High 
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