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Abstract 

In June of 2009, in a dry  prairie approximately 2 miles north of Itasca State Park in North-

central Minnesota, we found that the building of mounds by Geomys bursarius significantly 

alters vegetation diversity.  We collected our data by setting up a total of 1,200 meters of 

transects, which gave us an estimation of G. bursarius mounds.  Additionally, we counted the 

species richness on 60 randomly selected mounds in our study area; we compared these to a 

control that lay within approximately 5 meters from the mound counted.  Our data was also 

compared to data from previous years taken from the same area.  Along with these studies we 

chose areas that exhibited unique vegetation and determined if their presence is linked to a 

disturbance to the prairie compliments of the G. bursarius.  The results we found were 

statistically significant, proving the Geomys bursarius has great effects on prairie ecosystems. 
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Introduction 

Geomys bursarius, or pocket gopher, is found in open areas that have dry soils.  Geomys 

bursarius is a mound building pocket gopher that resides everywhere in Minnesota, except for 

the Lake Superior region of the state.  Geomys bursarius has fore feet which are armed with 

enormous claws which G. bursarius uses for digging.  When digging G. bursarius will either fill 

old, non-used tunnels, or will excavate the soil to the surface, forming mounds of fresh soil and 

covering the vegetation around the mound.  When a new mound is created by G. bursarius, the 

vegetation that was present before the mound was created is then displaced.  As a result, areas 

that have a large number of mounds, lead to an increased amount of nitrogen and other nutrients 

that can be found in the soil (Inouye et al., 1997).    These mounds, of soil are perfect for the start 

of new plants, some scarce along the prairie fore ground.  These mounds found along the prairie 

fore ground, can be classified into three different groups: old, new and abandoned.  The defining 

characteristic of these mounds is predominantly the vegetation that either inhabits or does not 

inhabit the mound, followed by the lack or abundance of gravel near the mounds surface.  These 

mounds have a vast effect upon the ecology of the prairie.  Not only are they sanctuaries for new 

plant species not abundant in the area, but also provide homes for other small organisms, because 

the soft, newly turned soil is easier to build in.  Also, the competition is lower upon these 

mounds; therefore, these new species are able to thrive.  Over time, the ecology of the entire 

prairie would be theoretically changed due to the formation of newer mounds upon older ones, 

eventually recycling the entire fore ground. 

 



 3 

Methods 

Our study began with the gathering of data in a prairie just north of Itasca State Park in North- 

central Minnesota.  Our class of 19 students began by individually selecting 12 unique types of 

vegetation randomly and determining if it is associated in any way to a G. bursarius mound.  We 

placed each G. bursarius mound we came across into three classes; a new mound, an abandoned 

mound, and an old mound.  We defined a new mound as a pile of freshly upturned soil with no 

emergent vegetation.  Abandoned mounds were defined as mounds which had emergent 

vegetation, but there was no evidence of recent digging.  Old mounds were defined by a small 

recognizable mound, which possessed bits of gravel (Figure 1).  Our group’s results combined 

with that of our classmates is found in Table 1. 

Table 1 

Distinct Patches 1 2 3 4 5 6 Total 

No Mound 6 12 6 5 7 15 51 

New Mound 0 5 5 1 0 0 11 

Abandoned 
Mound 28 10 15 20 1 3 77 

Old Mound 21 12 27 12 4 6 82 

Total 55 39 53 38 12 24 170 

Number of distinct patches from class results 

 

Transects 

After we got a base of information, we began setting up transects in our study site to obtain an 

estimate of gopher mound density.  We set up 10 transects each 20 meters long to obtain this 

estimate.  Along with tallying the individual G. bursarius mounds we classified them by the 

previously mentioned criteria.  A measurement of the widest diameter of the G. bursarius mound 

was also recorded Table 3. 
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Vegetation 

After we obtained measurements from G. bursarius mounds that intersected our 20 meter line we 

randomly selected 10 new G. bursarius mounds to test vegetation differences.  We then counted 

species richness of vegetation on the chosen G. bursarius mound and recorded it in Table 2.  

Within approximately 5 meters from our selected G. bursarius mound we chose a control (1m
2
).  

The species richness of plants was recorded on our control as well (Table 3). 

                  Table 2  Results from 6 groups in class on species richness 

Results 

 

There were a total of 170 patches 

counted for distinct vegetation found 

on the prairie (Table 1).  Fifty-one of 

those were described as no mound 

which means that the vegetation was 

not corresponding to a gopher 

mound.  There were 11 patches that 

were classified as new mound where 

fresh dirt was found.  The class 

found 77 distinct patches that had 

little vegetation growing on top of 

them and with some gravel showing 

due to rain washing the dirt away, 

these were classified as abandoned 

mounds.  Eighty-two patches were 

Sample 

Species 
Richness 
on 
Mound 

Species 
Richness 
on 
Control Sample  

Species 
Richness 
on 
Mound 

Species 
Richness 
on 
Control 

1 7 5 1 3 2 

2 6 5 2 5 2 

3 4 3 3 5 2 

4 4 4 4 7 2 

5 8 4 5 7 3 

6 6 2 6 7 3 

7 6 2 7 6 2 

8 9 3 8 4 2 

9 6 2 9 7 2 

10 9 3 10 7 4 

1 3 4 1 7 3 

2 4 2 2 9 3 

3 5 2 3 7 3 

4 8 3 4 7 3 

5 7 2 5 9 4 

6 5 2 6 10 5 

7 8 2 7 7 5 

8 7 3 8 9 3 

9 5 3 9 7 3 

10 5 2 10 7 4 

1 9 2 1 4 3 

2 5 3 2 8 3 

3 7 3 3 6 3 

4 9 4 4 6 4 

5 6 5 5 10 4 

6 7 4 6 7 3 

7 7 4 7 6 3 

8 6 3 8 11 6 

9 5 4 9 8 4 

10 8 5 10 8 3 
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classified as old mounds due to the fact that there was vegetation growing entirely over the 

mound and gravel could not been seen through the vegetation (Figure 1).   
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Table 3    Totals from class findings on gopher mounds that intersected transects.  Each represented in meters. 

New Mound 1 2 3 4 5 6 Total (m) Proportion 

 0.43 0.6    0.98 2.01 0.0170556 

Abandoned Mound 1 2 3 4 5 6 Total (m) Proportion 

 0.96 0.63 0.54 0.56 0.4 0.6 39.47 0.3349173 

 0.65 1.39 0.84 0.66 0.54 0.5   

 0.56 0.45 0.73 0.81 0.87 0.72   

 0.96  0.77 0.77 0.24    

 0.55  0.99 1.03 1.7    

 0.92  1.28 0.94 0.75    

 1.9  1.37 1.21     

 0.49  1.34 0.87     

 0.83  0.57      

 0.78  0.55      

 0.61  0.87      

 2  1.38      

   0.89      

   0.5      

Old Mound 1 2 3 4 5 6 Total (m) Proportion 

 0.8 0.33 0.56 0.38 0.34 0.9 76.37 0.6480272 

 0.6 0.42 0.42 0.7 1.33 1.2   

 0.5 0.3 0.48 1.31 0.38 0.55   

 1.7 0.44 0.64 0.7 0.3 0.65   

 1 0.71 0.66 0.92 2.72 0.75   

 0.66 0.56 0.54 0.95 1.17 0.77   

 1.6 0.69 0.45 0.67 0.42 0.53   

 0.7 0.5 0.57 0.26 1.23 1.77   

 0.36 0.23 0.37 0.74 0.7    

 0.47 1.03 0.57 0.84 1.1    

 0.85 1.68 0.88 0.68 1.22    

 1.2 0.53 0.75 0.52 0.57    

 0.91 1.1 0.96      

 0.92 0.7 0.55      

  0.53 0.98      

  0.74 0.63      

  0.81 0.81      

  0.73 1.17      

  0.62 1.69      

  1 0.49      

  0.52 0.53      

  0.61 0.41      

  0.29 0.9      

  0.41 0.35      

  1.11 1.27      

  0.63 0.47      

   0.52      

   0.51      
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   0.48      

 

Of the mounds that were intersected by the class, only 6.5% observed were new mounds.  There 

was 45.3% observed that were abandoned.  Old mounds were observed with the highest 

occurrence at 48.2%. 

 

New Mounds    Abandoned Mound   Old Mound 

Figure 1 

http://depts.washington.edu/bgridge/BG_research/BG_research_ecology_and_dynamics_of_mon

tane_meadows/ 

 

The six groups that the class divided into took samples of mounds that had diverse plant 

vegetation compared to a control area.  Table 2 refers to the species richness found.  In only one 

case did the control area have more plant species than the G. bursarius mound. 

 

The class took measurements of the mounds that intersected their 20m transect lines (Table 3). 

There were 2.01m of new mounds that intersected the class’s total lines.  There were 39.47m of 

abandoned mounds found.  The greatest amount was from the old mounds at 76.37m.  

 

 

http://depts.washington.edu/bgridge/BG_research/BG_research_ecology_and_dynamics_of_montane_meadows/
http://depts.washington.edu/bgridge/BG_research/BG_research_ecology_and_dynamics_of_montane_meadows/
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Discussion 

New and abandoned mounds comprised 51.8% of the distinct patches observed on the prairie 

(Table 1).  When a new mound is created, the vegetation that was present gets displaced.  As a 

result, areas with a large number of mounds lead to an increased amount of nitrogen and other 

nutrients available in the soil (Inouye et al., 1997).  This enables more diverse plant species to 

survive, since nitrogen is a limiting nutrient.  In addition, invasive plant species grow faster on 

the mounds than species located in an area off the mound (Martinsen et al., 1990).  These new 

species are able to survive and colonize efficiently because competition for resources is lower on 

the mounds.  As the presence of mounds increases, the native grass species present in the prairie 

are not able to competitively displace these new species; the non-native species are therefore 

maintained in the environment (Martinsen et al., 1990). 

 

Previous Studies 

 We compared our study to some studies in years past and found our data was in the same arena 

as described by Table 3 (Hahn et al., 1990, Ennen et al., 1994, Hagan et al., 1995, Hammergren 

et al., 1997, Hollenbeck et al., 2002).  By using data from previous years and our own we created 

a timeline (Figure 2). 

 

Table 4. Timeline of previous studies showing the % of transects covered by mounds and 

Author(s) Year 

% of Transects Covered by 

Mounds 

% of Unique Vegetation  

Associated  

With Mounds 

Hahn et al 1990 10.12% 84.06% 

Ennen et al 1994 4% 51% 

Hagan et al 1995 5.20% 58% 

Hammergren 

et al 1997 2.29% 56.10% 

Hollenbeck et 

al 2002 4.10% 36% 

Ours 2009 9.82% 77% 
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  Figure 2. Series 1 shows the proportion of counted transects over our total observed 

 (1200 m).  Series 2 shows the percent of unique mounds that were linked to a G. 

 bursarius mound. 

 

Pocket gophers are key players in altering the landscape permanently.  For example, in Arizona, 

the advancement of aspens into the prairie environment is reduced when gophers are present 

(Cantor and Whitham, 1989).  Upon removal of the gophers, the aspen mortality rate decreases 

and overall growth increases (Cantor and Whitham, 1989).  This suggests that aspens are limited 

to rockier areas where gophers cannot move through the soil easily.  The prairie we observed 

was surrounded by groups of aspen trees, which indicates that the presence of gophers is 

restricting the aspens to the less desirable soils in the edge environment.  Also, the presence of 

gopher mounds affects soil composition.  The pH of newly upturned soil, as well as the organic 
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matter within the soil, is decreased (Sherrod and Seastedt, 2001).  Over time the topsoil is eroded 

away, and the organic material is carried away from the mound.  As a result, the soil composition 

downhill from a mound is richer.  This redistribution of soil leads to the presence of different 

concentrations of nutrients and can support increased plant growth (Sherrod and Seastedt, 2001).   

 

Pocket gophers, however, are not the only factors that contribute to changes in the prairie 

environment.  Additional factors such as wind, rain, insects, and birds can distribute seeds and 

soil particles in varying concentrations from one year to the next (Gray 1989).  Therefore, the 

environment we observed is a result of several factors, not one solely from the pocket gophers.  

This could have led to error in analyzing the vegetation in the prairie.  Another area of possible 

error is determining if a mound is abandoned or old.  Each group could have a different idea of 

deciding when a mound is old instead of abandoned.  This would also change the analysis of the 

observations because old mounds are comprised of slightly different vegetation and organic 

matter than abandoned mounds. 

 

Expanding this experiment to include a second location in Southern Minnesota, we could look at 

differences in the number of mounds and types of vegetation present at the two locations.  We 

could also extend the duration of the experiment to include different seasons.  This would allow 

us to observe how the composition of the prairie environment changes over time and in differing 

locations.  We would record which types of vegetation are dominant on the mounds and at which 

time they are occurring.    

It is evident that due to this research, pocket gophers are key players in altering the 

landscape permanently.  New and abandoned mounds are dominating the prairie where the study 
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had been done, clearly demonstrating the impact of G. bursarius upon the prairie ecosystem.  

The way that  G. bursarius controls the soil of the prairie fore ground is keeping the aspens from 

moving back into the area of the prairie, once again demonstrating the abilities of G. bursarius’ 

in the recycling of the soil in that area.   
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