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     ABSTRACT  

 
Invasive species are one of the primary 

threats to native biodiversity worldwide (Mack et al. 

2000).  Two main goals of invasion biology are to 

identify the mechanisms that determine which 

introduced species become invasive, or reach pest 

status, and which systems are susceptible to invasion 

(Heger and Trepl 2003). Therefore, it is vital to 

understand how invasive species sustain positive 

population growth rates in their introduced range.  In 

this study, I estimated in situ survival of the invasive 

mud snail, Potamopyrgus antipodarium, in order to 

assess the population viability and life history 

patterns of this species in the Greater Yellowstone 

Area. The mean percent survival of P. antipodarium 

was 86% during the two-week study period. The field 

survival data is currently being used to construct a 

demographic population model of how P. 

antipodarum populations under different 

environmental conditions.    
 

 

 INTRODUCTION  

 
Demographic population matrix models are 

widely used to assess the population viability and life 

history patterns of a species of concern (Doak 2005, 

Linares et al. 2007). These demographic models are 

particularly valuable as an ecological tool because 

they allow us to study how sensitive a population is 

to changes in vital rates, such as fecundity or 

survival. Therefore, demographic population matrix 

models are an ideal tool to study invasive species. 

The New Zealand mud snail (Potamopyrgus 

antipodarum), a herbivorous gastropod native to New 

Zealand, has spread throughout Europe, Australia, 

and North America (Zaranko et al. 1997), frequently 

reaching pest densities. Introduced populations of 

mud snails in Europe and North America are made up 

of 3 genetic clones of parthenogenic, ovoviviparous 

females (Dybdahl and Kane 2005) that can rapidly 

produce large populations in introduced freshwater 

habitats (Schreiber et al. 2003; Hall et al. 2006). High 

rates of growth and secondary production have been 

documented for mud snails in its introduced range 

(Hall et al. 2003; Dybdahl & Kane 2005; Kerans et 

al. 2005), as have evidence of negative interactions 

between mud snails and native macroinvertebrates 

(Kerans et al. 2005; Riley et al. 2008) and higher 

trophic levels (Vinson & Baker 2008). Another 

example of the potential effect of high mud snail 

biomass is its control of ecosystem-scale fluxes of 

carbon and nitrogen, as observed in Polecat Creek in 

the Greater Yellowstone Area (Hall et al. 2003). 

However, the mud snail has not reached uniformly 

high densities through its new range, including within 

Grand Teton National Park (personal observation; 

Kerans et al. 2005).  

 

The long-term record of data available for P. 

antipodarum at Lower Polecat Creek in Grand Teton 

National Park provides a unique opportunity to study 

the invasion of this species over time. Specifically, 

the detailed population data that was collected by Dr. 

R. Hall et al from 2000-2002 as part of a secondary 

production study can be used to construct a 

demographic population matrix model for P. 

antipodarum. In addition, Dr. A. Krist and I have 

collected more recent data on the growth rate and 
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fecundity of P. antipodarum in the laboratory (see 

Tibbets et al. 2009) that complements the Hall et al. 

2006 dataset. However, no data is available for 

survival rates of P. antipodarum in the field. The 

main objective of this study was to determine the 

survival rates for adult P. antipodarium in Polecat 

Creek. Detailed survival data is needed for specific 

size classes of P. antipodarum in order to construct a 

realistic demographic population model. The 

construction of a demographic model for P. 

antipodarum will be a crucial tool for management of 

this invasive species within the GYA and the snails‘ 

invasive range worldwide. 

 

STUDY AREA 

 

The survival study was conducted in Polecat 

Creek approximately 300 km upstream of 

Huckleberry Hot Springs outlet in the John D. 

Rockefeller National Parkway, within the permit 

jurisdiction of Grand Teton National Park (UTM 12 

525010E, 4883960N).  
 

 

 METHODS  

 

Survival of P. antipodarum was measured 

by placing a specific quantity (20) of marked mud 

snails into open cages in Polecat Creek from July 1 – 

July 15
th

, 2010.  Mud snails were marked streamside 

with paint markers before being counted and placed 

in cages in Polecat Creek (Figure 1). Cages were 

made of plastic sandwich-size Tupperware containers 

with mesh on all sides bolted to a brick. Smooth 

rocks covered with periphyton, but devoid of 

mudsnails and other invertebrates, were placed in 

each cage to provide an adequate food supply during 

the study. Dr. Amy Krist and I have successfully used 

this cage design at Polecat Creek in 2007 & 2008 

during our previous experiments. The lip of each 

cage had copper mesh securely attached to the top to 

serve as a barrier to snail movement in or out of the 

cage. This open containment allowed for estimation 

of mudsnail survival under more natural conditions. 

After 2 weeks, marked snails were collected, 

observed for mortality, and counted in each cage to 

estimate mean percent survival. 

 

 

 PRELIMINARY RESULTS  

  

 The mean percent survival of P. 

antipodarium adults during the study was 86%. 

Percent mortality ranged from 5 to 25%. The copper-

lined cages successfully kept individual study snails 

contained within the cages during the 2 week study 

period. However, immigration numbers of mudsnails 

drifting into the cages were highly variable even 

though all the cages were within ~1 m of each other 

in the stream. Immigration numbers ranged from 0-

93 individuals. The factors controlling the spatial 

patterns of immigration are unknown. 
 

Figure 1. A close-up view of the plastic cages used in the 

survival study. Mudsnails were marked with white paint on 

their shells to assess survival of study individuals. 

 

 DISCUSSION  

 

In situ mortality of P. antipodarium was 

similar to estimates recently published for invasive 

populations of this species in northern Belguim (10-

30%) (Schmitt et al. 2010). The copper-lined cages 

were successfully used to assess short-term survival 

of P. antipodarium in Polecat Creek. These data, in 

combination with additional life history data for P. 

antipodarium collected by A. Krist and R. Hall are 

currently being used to construct a demographic 

population matrix model with collaborators at the 

University of Wyoming. Assessment of population 

growth (population viability analysis) under changing 

environmental conditions will be estimated using this 

model. The construction of a demographic model for 

P. antipodarum will be a crucial tool for management 

of this invasive species within the GYA and the 

snails‘ invasive range worldwide. 
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