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Abstract 
 In order to gain information about the diversity of small mammals present in six 
different habitats located in Itasca State Park, we captured and marked mammals in these 
habitats over the course of three days. We found the unburned red pine forest to be the 
most diverse habitat surveyed. The distribution of the majority of species captured was 
consistent with their distributions in previous years.  
 
Introduction 

 Itasca State Park, located in Clearwater County, is a valuable resource for 

surveying small mammal diversity in Minnesota, as it contains many different habitat 

types in a relatively small area. In this study, six different habitat types were chosen for 

survey: burned deciduous forest, unburned deciduous forest, aspen forest, burned red pine 

forest, unburned red pine forest, or a bog.  

 According to Hazard (1982), Tamias striatus (Eastern chipmunk) are generally 

found in various types of woodland, whereas Tamiasciurus hudsonicus (American red 

squirrel) and Myodes gapperi (Red backed vole) typically prefer coniferous forests, 

although they are also found less frequently in deciduous forests. Conversely, Glaucomys 

volans (Southern flying squirrel) prefer deciduous forest to coniferous forest, especially 

that which is well established (Hazard 1982). Microtus pennsylvanicus (Meadow vole) 

usually reside in open areas, but regularly move into the woods if population levels are 

too high in the meadow (Hazard 1982). Blarina brevicauda (Short-tailed shrew) prefers 

moist environments (Hazard 1982). Species of Peromyscus (White-footed mice and Deer 

mice) reside in various types of woodlands, both dense and recently burned (Hazard 

1982).  

 In previous years at Itasca, the Eastern chipmunk was found mainly in red pine 

and aspen forests (Bircher 2006 & Blake 2008). The Red backed vole was found in a 

variety of habitats, including the bog (Blake 2008). Despite Hazard’s given habitat, the 



meadow vole was found only in the bog in both 2006 and 2008 (Bircher 2006 & Blake 

2008). In 2006, Blarina was caught in the bog (Bircher). Species of Peromyscus were 

found in every plot except the bog (Bircher 2006 & Blake 2008). In 2006, the bog 

contained the highest species diversity, followed by unburned red pine (Bircher). In 2008, 

unburned red pine contained the highest species diversity, followed by burned pine and 

the bog, with the aspen plot having the lowest diversity (Blake).  

 Based on this information, we expect to find the Eastern chipmunk in all types of 

forest, the American red squirrel in the red pine forest, the Red backed vole in a variety 

of habitats and the Southern flying squirrel in the deciduous and Aspen plots. The 

Meadow vole should be found rarely in these plots if there is no overpopulation in nearby 

meadows, but it may be found in the bog. We also expect to find the Short-tailed shrew in 

the bog. Peromyscus spp. will likely be found in every plot, except the bog. In addition, 

we expect that the greatest species diversity will be found in either one of the red pine 

plots or in the bog.  

  

Methods & Materials 

 The class split into six groups. A specific habitat type (burned deciduous, 

unburned deciduous, aspen, burned red pine, unburned red pine, or bog) was assigned to 

each group. Each group set five rows of ten (fifty total) Sherman traps on transects 

approximately ten meters apart to produce a fifty meter by one hundred meter trap grid. 

In addition, each group set ten Longworth traps alongside the Sherman traps at random 

points on the grid. The Sherman traps were baited with a mix of seeds, and the 

Longworth traps were baited with soft cat food. The traps were checked for three 



consecutive days. Each mammal that was caught was identified, marked by toe clipping 

and released where it was captured. On the second and third days, recaptures were 

recorded. We took a saliva sample from each Peromyscus in order to determine whether 

it was P. leucopus or P. maniculatus. Diversity in each habitat was determined and 

compared using the Minimum Number Known Alive (MNKA) method.  

 

Results 

 We found that the unburned red pine forest contained the highest diversity of 

small mammals, with five total species. The aspen forest contained the lowest number of 

species, with two total. Burned red pine, the bog, unburned deciduous and burned 

deciduous each contained three different species.  

 Peromyscus spp. were the most common at every site, making up 39% of the 

mammals caught in the burned red pine forest, 84% in the unburned red pine forest, 40% 

in the aspen forest, 75% in the bog, 66% in the burned deciduous forest, and 86% in the 

unburned deciduous forest. Red backed voles were also common, composing 40% of the 

mammals caught in the aspen plot, 25% in the burned red pine plot, 24% in the burned 

deciduous plot, 16% in the unburned red pine plot, and 10% in the unburned deciduous 

plot. Eastern chipmunks were found in the burned (36%) and unburned red pine (9%) 

plots, as well as in the bog (13%) and burned deciduous forest (10%). The Meadow vole 

composed 13% of the mammals caught in the bog, and 5% of those caught in the 

unburned deciduous forest. The American red squirrel and the short-tailed shrew were 

only found in the unburned red pine forest, both composing 3% of the mammals caught 



there. A Southern flying squirrel was caught once, in the aspen plot, composing 20% of 

the mammals caught there.  

 
Fig. 1 Number of each species found in each habitat  

 Red pine 
(burned) 

Red pine 
(unburned) 

Aspen Bog Deciduous 
(burned) 

Deciduous 
(unburned) 

Peromyscus spp. 11 27 2 6 19 18 
Myodes gapperi 7 6 2 0 7 2 

Microtus 
pennsylvanicus 

0 0 0 1 0 1 

Tamias striatus 10 3 0 1 3 0 
Tamiasciurus 
hudsonicus 

0 1 0 0 0 0 

Blarina brevicauda 0 1 0 0 0 0 
Glaucomys volans 0 0 1 0 0 0 

 
 
fig. 2 Total number of species known to exist in each habitat surveyed.  

 
 
Discussion 

 The finding of the unburned red pine plot as most diverse was consistent with our 

hypothesis, as was aspen being the least diverse plot. This is likely due to the fact that 



many different niches have had time to develop due to lack of a disturbance such as fire. 

Perhaps the burned red pine forest was burned too recently to allow small mammals to 

completely move back in to that habitat.  

 Consistent with our expectations, Peromyscus spp. were found in every forest plot 

in large numbers. However, Peromyscus were also found in the bog, where they had not 

been found in 2006 and 2008 (Blake & Bircher). Their overall numbers in the other 

habitats were also higher. This likely indicates a general upsurge in the Peromyscus 

population for 2010.  

 Findings about the habitats of the American red squirrel, the Red backed vole, and 

the Southern flying squirrel were consistent with expectations. The Eastern chipmunks 

trapped were roughly consistent with expectations, however we didn’t expect to find 

them in the bog and we did expect to find them in aspen and unburned deciduous. The 

Meadow vole was found in the bog, which we expected. However, it was also found in 

the unburned deciduous forest, which could indicate a high population density in a nearby 

meadow. The short-tailed shrew findings were also counter to our expectations, as we 

trapped it in the unburned red pine forest and not in the bog. Apparently the unburned red 

pine forest was sufficiently moist for the short-tailed shrew to thrive.  

 Performing this study over a much longer course of time would give a better 

approximation of the mammals actually present in these habitats. Additional grids in 

different areas of the habitats would also help provide a more complete picture of the 

species present.  
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