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ABSTRACT 

 For three consecutive days, twelve Sherman trap grids (864 trap nights) were used to 

assess species richness in small mammals in forest and prairie habitats in and around Itasca State 

Park in northern Minnesota.  I hypothesized that the increased woody biomass in the forest 

habitats would correlate to higher species richness.  Results, however, indicated that the opposite 

was true – the prairie habitats had greater small mammal species richness than the forest habitats.  

These results suggest that something other than total plant biomass dictates the number of 

species that can coexist in an area.  This study serves a first step in investigating the species 

community makeup of varying habitats over a broad area in northern Minnesota.   

INTRODUCTION 

 In Minnesota there is a convergence of three distinct biomes: the prairie, the boreal 

(coniferous) forest, and the broad-leaved deciduous forest (Hazard 1982).  The goal of this small 

study is to examine the species richness of small mammals found in forest and prairie habitats in 

and around Itsaca State Park in northern Minnesota.  I hypothesized that forested areas would 

have greater small mammal species richness because they contain more possible resources to be 

utilized by a variety of species.  For example, arboreal species like the southern flying squirrel 

(Glaucomys volans) or the red squirrel (Tamiasciurus hudsonicus) obviously cannot possibly 
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thrive in a treeless habitat like a prairie.  In other words, I predicted that small mammal species 

richness would be greater in forest habitats because the woody vegetation offers additional 

places for cover and forage.  This study will contribute to our understanding of how differing 

habitats influence small mammal species richness across a large area.  

 Similar studies in the Itasca State Park area have noted that the dominate small mammal 

in prairie habitats is the meadow vole (Microtus pennsylvanicus), while mice species of the 

genus Peromyscus were the primary species in forest habitats (Kenyon 1992).  Additional 

species common in these habitats include the eastern chipmunk (Tamias striatus), red-back vole 

(Myodes gapperi), thirteen-lined ground squirrel (Spermophilus tridecemlineatus), and the 

Northern short-tailed shrew (Blarina brevicauda) (Kise 2007). 

MATERIALS & METHODS 

 Twelve habitat types were designated as forest or prairie.  Forest habitats included burned 

deciduous, unburned deciduous, burned red pine, unburned red pine, aspen, and bog.  Prairie 

habitats were located in three separate prairies, each divided into two sites; the sites were labeled 

Rush South, Rush North, Coburn East, Coburn West, Waubun Wet, and Waubun Dry.  In each of 

the twelve habitat types, a 4 x 10 trap station grid was set.  The four columns each had 10 

Sherman trap stations, with two randomly placed Longworth traps in addition to the Sherman 

trap, resulting in a total of 48 traps per site per night.  The Sherman traps were baited with 

sunflower seeds and the Longworth traps were baited with wet cat food.   

This study was conducted in three consecutive days, for a total of 864 trap nights.  Every 

morning for three days, all the traps were checked, captured mammals identified, individually 

marked, and released at the point of capture.   
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RESULTS 

 In the forest habitats, there were 184 captures comprising 7 species (Fig. 1).  The 

unburned red pine had the most captures (46).  The most species in a forested site was 4 in the 

unburned red pine and the bog.  All of the forest habitats had at least three species.  In the prairie 

habitats, there was a total of 43 captures comprising 10 species (Fig. 2).  The Rush prairie sites 

had the most species (5), and all the prairie sites had at least two species.  Only 3 species were 

found in both the forest and prairie habitats: mice of the genus Peromyscus, the meadow vole, 

and the northern short-tailed shrew.   

Figure 1. Table of all species found at each forested site for three consecutive days 

Forested Habitats: 

Burned 
Deciduous 

Unburned 
Deciduous 

Burned Red 
Pine 

Unburned Red 
Pine 

Aspen Bog 

PE XX PE XX PE XX PE XX PE XX  PE XX 
MY GA MY GA MY GA MY GA MY GA TA ST 
TA ST MI PE TA ST TA ST GL VO MI PE 
   BL BR  TA HU 
      
Total Capture: 37 Total Capture: 40 Total Capture: 44 Total Capture: 46 Total Capture: 5 Total Capture:12 
Avg Capture:30.67      
( PE XX- Peromyscus maniculatus or Peromyscus leucopus; MY GA- Myodes gapperi; TA ST- Tamius striatus; MI PE- Microtus 
pennsylvanicus; BL BR- Blarina brevicauda; GL VO- Glaucomys volans; TA HU- Tamiasciuris hudsonicus) 
 
 
Figure 2. Table of all species found at each prairie site for three consecutive days   
 
Prairie Habitats: 

Rush South Rush North Coburn East Coburn West Waubun Wet Waubun Dry 
PE XX PE XX BL BR MI PE CO CR SO HA 
PE MA BA PE MA BA MI PE SP TR MU XX ZA HU 
MI PE MI PE   MI PE   
ZA HU SP TR   ZA HU  
SP TR MI OC     
      
Total Capture: 14 Total Capture: 10 Total Capture: 5 Total Capture: 4 Total Capture: 4 Total Capture: 6 
Avg. Capture: 7.17      
(PE XX- Peromyscus maniculatus or Peromyscus leucopus; PE MA BA- Peromyscus maniculatus biardii; MI PE- Microtus pennsylvanicus; BL 
BR- Blarina brevicauda; ZA HU- Zapus hudsonius; SP TR- Spermophilus tridecemlineatus; MI OC- Microtus ochrogaster; CO CR- Condylura 
cristata; MU XX- Mustela ermine or Mustela frenata; SO HA- Sorex haydeni) 
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DISCUSSION 

 The data collected in this study rejected my hypothesis.  It was in the prairie habitats that 

the most species were encountered.  The results corresponded to a study done by Kenyon (1992) 

in that the mice of the genus Peromyscus and the red-backed vole were common in forest 

habitats, and the meadow vole was often found in the prairie habitats.  Furthermore, the results in 

some measure agree with the findings of Kise (2007), who observed the greatest species 

diversity in the prairie and burned red pine habitat.  

 The question to be asked is why the prairie sites harbored greater species richness than 

the forested sites.  My idea that greater woody biomass would correlate to greater species 

richness did not hold true.  Matlack et al. (2008) found that species richness was greatest in a 

tallgrass prairie in northeastern Kansas when the woody cover was less than or equal to 17%, 

when the distinction between prairie and forest was obscure.  Another study by Anthony and 

Niles (1981) observed that species diversity was negatively correlated with meadow vole 

density, possibly because the meadow voles were out-competing other species.  The impact of 

species competition on species richness was not assessed in my study, but would be an 

interesting next step, especially considering the fact that even with the meadow vole, prairie 

habitats maintained higher small mammal species richness than forest habitats.   

 Also to be considered in the comparison of species richness is the number of times a 

particular species was caught (e.g. species evenness) and its impact on species diversity.  The 

prairie habitats had greater species richness, but four of the ten species were only encountered 

once.  In the forest habitat two of the seven species were caught only once.  If those one-time 

captures were excluded, the prairie still yields higher species richness, but only by one more 

species than the forest habitats.  This would have implications for calculating species diversity, 
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suggesting that a more prolonged experiment duration would be required to evolve this study 

from the topic of species richness to species diversity.   
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