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 INTRODUCTION 

 

The dilution effect hypothesis states that any 

non-target host species can act as a decoy or resistant 

host to disease or parasite transmission stages, thereby 

reducing the negative effects of the diseases or 

parasites on the coevolved host (Prenter et al. 2004, 

Johnson and Thieltges 2010). Invasive species are 

often resistant to parasites in the new ecosystem 

because native parasites have not evolved to be able to 

successfully infect them (Prenter et al. 2004). In 

laboratory experiments, Kopp and Jokela (2007) found 

the presence of the invasive snail, Lymnaea stagnalis, 

acted as a resistant host for trematode infection 

resulting in reduced infection rates in the native snail. 

Similarly, the presence of the invasive American 

slipper limpet, Crepidula foricata,  and invasive 

Pacific oysters, Crassostrea gigas,  reduced trematode 

infection load on native mussels, Mytilus edulis, in 

both single species and mixed species (both invasive 

species present) treatments (Thieltges et al. 2009). 

However, both of these experiments were conducted 

in mesocosms with simplified biotic interactions 

(Kopp and Jokela 2007, Thieltges et al. 2009). 

 

We know of no field experiments that have 

tested the dilution effect under complex, natural 

conditions. Therefore, we conducted field experiments 

to determine whether native species benefit from 

reduced rates of trematode parasitism when P. 

antipodarum are present. This work is important 

because P. antipodarum have been shown to have 

variable effects on native species (e.g., Schreiber et al. 

2002, Riley et al. 2008, Brenneis et al. 2010). If P. 

antipodarum provide some benefit to native snails 

through a dilution effect, potential negative effects on 

native snails could be partially ameliorated.  

 

 METHODS 

  

We conducted field experiments in 2014 and 

2015 to determine whether the presence of P. 

antipodarum reduces trematode infections in native 

snails. Each experiment had three experimental 

treatments: native snails only (control), native snails 

with the ambient biomass of invasive P. antipodarum 

snails, and native snails with double the ambient 

biomass of invasive snails. We assessed ambient 

biomass of P. antipodarum in Polecat Creek for each 

year by collecting four quantitative samples (stovepipe 

sampler) and using the mean biomass of all samples as 

the ambient biomass of P. antipodarum for that year.   

  

In 2014, we placed native snails (Family 

Physidae or Pyrgulopsis idahoensis) and the treatment 

level of P. antipodarum into experimental chambers 

(modified square plastic sandwich containers (156.3 

cm2) with mesh windows on the top and each side). 

The screen keeps snails in the chamber and allows 

fresh, oxygenated, water and the infective stage of 

trematodes into the chambers. The experiment with 

physid snails was conducted using floating platforms 

to keep the experimental chambers at the water-air 

interface since physids are pulmonate snails and 

require air for respiration. We attached the chambers 

housing P. idahoensis and treatments of P. 

antipodarum to bricks to anchor the chambers to the 

streambed. As a food source for the snails, we covered 

the bottom of each chamber with algae-covered 

pebbles from the stream. In 2014, eight replicates were 

created for each treatment in the two experiments. 

  

We conducted the same experiment in the 

summer of 2015 in the same area of Polecat Creek, but 

reduced the period that the snails were exposed to 

trematode infection to 12 days instead of four weeks. 
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Due to the high mortality of physid snails in the 2014 

experiment, we used Fossaria sp. instead of physids. 

Fossaria sp. are also pulmonate snails and 

consequently were placed in experimental chambers in 

floating platforms in the 2015 experiment. In 2015, 

eight replicates were created for each treatment with 

the native Fossaria sp. while only seven replicates 

were possible for the experiment using P. idahoensis. 

  

During both years, each experimental 

chamber was monitored twice a week to: 1) assess 

snail mortality, 2) clean screens of silt/debris and 3) 

replace algae covered pebbles. To reduce background 

infections in experimental snails, we shed all snails to 

determine infection status and only use uninfected 

snails in the experiments. At the end of each 

experimental period, we transported native snails to 

University of Wyoming where these snails were 

housed for sixteen weeks to allow adequate time for 

development of trematode infections. After sixteen 

weeks, we dissected all snails to determine trematode 

infection status. 

  

Due to infiltration of cages by P. 

antipodarum resulting in non-discrete independent 

variables (treatments) and proportional dependent 

variables, we conducted logistic regressions between 

each dependent variable and P. antipodarum density 

for the 2014 experiments (Dalgaard 2002). Once final 

data collection has occurred for the 2015 data, we will 

analyze the data using logistic regressions to 

determine if density of P. antipodarum reduced 

trematode prevalence or trematode diversity in each 

native snail species. 

 

 RESULTS 

  
For the 2014 experiments, we found no effect 

of the density of P. antipodarum on infection rates of 

the native snail, P. idahoensis (z = 0.847, p = 0.397; 

Figure 1A).  Trematode diversity and P. antipodarum 

density had a near significant relationship (z = -1.899, 

p = 0.058) for the P. idahoensis experiment with 

trematode diversity decreasing with increased density 

of P. antipodarum (Figure 1B). Neither infection rate 

(z = -0.729, p = 0.466) nor trematode diversity (z = -

0.621, p = 0.534) had a significant relationship with P. 

antipodarum density in physid snails (Figure 2).    

 

 DISCUSSION 
 

Overall, the experiment in 2014 had no 

significant results between infection rates and P. 

antipodarum density. We believe the high infection 

rates for all treatments with the native species P. 

idahoensis (Figure 1A) were due to the high infection  

 

 
Figure 1. Relationship between New Zealand mud snail, P. 

antipodarum, biomass and Trematode prevalence (A) and 

Trematode diversity (B) in the native snail, Pyrgulopsis 

idahoensis. 

 

 
Figure 2. Relationship between New Zealand mud snail, P. 

antipodarum, biomass and Trematode prevalence (A) and 

Trematode diversity (B) in native physid snails.  
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rates in the area of the stream so that nearly every P. 

idahoensis was infected, regardless of experimental 

treatment.  The high mortality (57.1%) in the stream 

of the native physid snails created many treatment 

replicates with less than 4 individuals which may have 

skewed the infection prevalence metrics to 

overestimate infection of physids.  Consequently, the 

2014 experiment did not accurately test the hypotheses 

of the dilution effect.  

 

We are optimistic that once the data are 

analyzed for the 2015 experiments, a more accurate 

assessment of the dilution effect hypothesis will be 

possible.  
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