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 Parasites have been known to reduce the reproductive fitness of their hosts in a 
number of ways. For example, parasites can damage reproductive organs or reduce energy 
available for reproduction. Reproduction in red-sided garter snakes (Thamnophis sirtalis 
parietalis) is a topic that has been studied in-depth, yet little is known of their parasites, 
despite the potential for said parasites to affect their reproductive success. In red-sided 
garter snakes, Alaria sp., a type of parasite from the class Trematoda, has been found in tail 
tissue as unencysted mesocercariae. Red-sided garter snakes are paratenic hosts, since 
they are not physiologically necessary for the parasites to continue the trematode life cycle, 
but they could be ecologically necessary in that they provide a transport mechanism from an 
intermediate host to a definitive host1. Male garter snakes use their tails during mating 
attempts, therefore, any damage to the tail tissue caused by parasites can have 
reproductive implications for the snakes2. 

 
 
 
 
 
 
 
During the red-sided garter snake summer feeding season, Alaria are trophically 

acquired through the consumption of frogs, which act as intermediate hosts. The infection 
intensity (number of parasites in each infected host)3 and size variation of trematodes in 
each host give rise to one of the most basal unexplored questions about the parasitic 
relationship between trematodes and red-sided garter snakes, which can help inform future 
studies of the impact that trematodes have on garter snake reproductive success. 
Therefore, the following question was addressed: 

 
•  Is there a correlation between mesocercarial size variation and infection intensity? 

 
   

Materials and Methods 

Introduction" Results"Abstract 

Conclusions •  Male red-sided garter snakes (N = 25) were collected from Manitoba, Canada and 
dissected in the fall of 2013 for tail tissue removal and storage. These snakes were 
part of a larger immunological study in which they received injections of either 
phosphate buffered saline or lipopolysaccharide (LPS, a compound that promotes an 
immune response). 

•  To isolate Alaria sp. from tail tissue, forceps were used to separate mesocercariae 
from tissue under a stereomicroscope.  

•  The isolated parasite samples were preserved in formalin until counting.  
•  Total parasite counts were conducted for each tissue sample using a Bogorov counting 

chamber and tally counter. While the counts were taken, every individual sample was 
roughly categorized based on the comparative size (small, medium, or large) of the 
trematodes it contained. 

"Red-sided garter snakes, Thamnophis sirtalis parietalis, from 
Manitoba, Canada are known to be hosts to trematodes, Alaria sp., in their 
population. Alaria sp. have been located in the tail tissue of the snakes. The 
non-reproductive stage of these obligate endoparasites, known as a 
mesocercaria, is trophically acquired by garter snakes. The current study 
examined variation in the size of Alaria mesocercariae within male garter 
snakes and investigated potential relationships between mesocercaria size 
and infection intensity. The snakes used were part of a larger immunological 
study in which the snakes received injections of either lipopolysaccharide 
(LPS, a compound that promotes an immune response) or saline. The 
collection of tail tissue was carried out during necropsies of the snakes and 
preserved for isolation of the parasites. Total parasite counts were 
performed. During the counts, each sample was roughly categorized based 
on the relative size (small, medium, or large) of the parasites it contained. 
The data from the current study make a useful contribution to a larger 
project investigating the reproductive implications of trematode infections in 
garter snakes. 
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Figure 1. Red-sided garter snakes gather in a mating ball. 

Figure 2. A Bogorov counting chamber 
Figure 3. The cycle of hosts for Alaria !
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•  There was no statistical difference between the LPS and control groups in terms of 
infection intensity (t-test; P = 0.391). 

•  There was a trend that showed an inverse correlation between infection intensity and 
mesocercarial size.  

•  The inverse correlation between infection intensity and mesocercarial size may arise via 
resource competition between parasites4.  

•  An important caveat to the results presented here is that size categorization was done 
by observation alone and no actual measurements were taken. Thus, the categorization 
may be somewhat subjective. 

•  The data presented here are very preliminary, but nonetheless provide a foundation 
useful for future studies of Alaria ecology and its implications for garter snakes. 

Figure 4. Infection intensity (number of mesocercariae found per centimeter of tail tissue) for three size categories 
of Alaria. Data were log-transformed to correct for non-normality. Different letters indicate significant differences 
(one-way ANOVA; P = 0.001). 
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