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The Effects of the Plains Pocket Gopher (Geomys bursarius) on Surrounding Vegetation 

Abstract 

The plains pocket gopher (Geomys bursarius) is a rodent that digs complex burrows and 

primarily feeds on plants. This study examines the impact that the plains pocket gopher 

has on vegetation patterns in an abandoned agricultural field near Itasca State Park, 

Minnesota. Pocket gopher mounds of varying ages were evaluated for their effects on 

plant species diversity. Through statistical analysis it was discovered that these mounding 

activities have a direct effect on species richness.  

Introduction 

An organism living in its natural environment will have a direct impact on their 

habitat. In the case of the Plains Pocket Gopher (Geomys bursarius), this impact is quite 

significant. Their burrowing activities change the vegetative growth and reduce the 

amount of nitrogen near the soil surface. The low levels of nitrogen affect the types of 

plants that will be able to colonize this newly exposed area (Inouye, Huntly, Tilman and 

Tester 1987).  Nitrogen fixing legumes, however, are able to thrive in this nitrogen poor 

soil (Ritchie and Tillman 1995). Old and abandoned mounds allow for optimal conditions 

for seedlings to establish themselves (Mielke 1977). In this study we seek to determine 

the extent to which the plains pocket gopher affects vegetation diversity through mound 

building. 

Methods 

An abandoned agricultural field located just outside of Itasca State Park, 

Minnesota was selected for this study.  Three different methods of data collection were 

used to get a quantitative and qualitative analysis of the study site. There were seven 

different groups that collected data through each of the methods.  
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First, we identified patches of vegetation that were distinct. Distinct patches were 

defined as vegetation that differed in height, density or diversity.  Once each patch was 

identified, the groups established if it was associated with a gopher mound. If the 

individual patch was associated with a gopher mound, then the age of the mound was 

determined. The mounds were classified as either New (current or active, fresh dirt on the 

surface with relatively no plants present), Abandoned (no evidence of any recent digging, 

most of the time being able to recognize some annual plants on the mound) or Old (gravel 

present and covered with vegetation). Each group identified 36 of these distinct patches 

for a total of 252 distinct patches.  

Next, groups recorded the number of new, abandoned and old mounds that 

occurred along a randomly selected 20-meter transect. The width of every gopher mound 

along the transect was measured. Each group sampled 10 transects.  

Finally, we counted the number of plant species associated with abandoned 

gopher mounds. The groups found 10 abandoned mounds and 10 control sites that were 

randomly selected within two or three meters of the sample mounds. The control site 

contained no gopher mounds. The quadrant for the control plot was 0.5 square meters. 

Plant counts were then taken for the sample mounds and control sites. 

Once all the data was collected, it was pooled into a single data set and then 

analyzed. Two statistical models were used for this project. A Chi-Square fit test was 

used for the unique vegetation patches on and off the mounds. A T-test was used to look 

at the number of plant species associated with abandoned mounds in comparison to the 

control sites.   



 3 

Results 

Through our analysis, we were able to calculate the proportions of new, 

abandoned and old mounds present at our test site. New mounds cover .426 percent of the 

entire area. Abandoned mounds cover 2.849 percent. Old mounds cover 7.806 percent of 

the entire area. 

A chi-square test was done to measure heterogeneity between unique vegetation 

patches on and off gopher mounds. With only 1 degree of freedom and a P-value of .05, 

the chi square value came out to be 70.140625. The critical value was 3.841.  

A T-test was conducted to compare plant species on abandoned mounds and 

control areas resulting in a P-value <.0001 (Table 1 and 2).  

 Count Mean Variance Standard 

Deviation 

Standard 

Error 

Control 70 3.571 1.727 1.314 .157 

Mound 70 5.471 4.948 2.225 .266 

Table 1: T-test data 

 Mean Diff DF t-value P-value 

Control, Mound -1.900 138 -6.153 <.0001 

Table 2: T-test data 

Distinct 

Patches 
 1 2 3 4 5 6 7 Total 

 No Mound 9 11 11 6 11 3 10 61 

 New Mound 6 1 3 0 5 5 8 28 

 Abandoned Mound 8 6 12 13 22 13 7 81 

 Old Mound 13 6 10 21 10 15 11 86 

 Total Mound 27 13 25 34 37 33 26 195 

Table 3: Distinct patches of vegetation as they relate to the study site. 
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Discussion 

The gopher mounds affected 11 percent of our site’s ground cover. Other studies 

have found that pocket gophers can affect up to 30 percent of the ground surface (Huntly 

and Inouye 1988). The results show a difference in the proportion of mound types present 

at our test field. Old and abandoned mounds were the most prevalent. New mounds were 

the least abundant (Table 3). Over time, new mounds progress into old mounds. Due to a 

low deterioration rate, these old mounds accumulate. 

The mounds found in this area have direct effects on the local plant community. 

The short term effects of gopher mounds are very visible. Tunnel building destroys the 

roots of plants, and the displaced soil disturbs new growth (Rezsutek and Cameron 2000). 

The accumulation of this displaced soil accounts for the sparse vegetation on new gopher 

mounds. The abandoned mounds show early successional composition of plant species. 

Pioneer species will take over at these abandoned sites due to the lack of nitrogen in the 

mounds (Inouye, Huntly, Tilman and Tester 1987). 

The long term effect of the pocket gopher mounds is a delay in succession caused 

by plots of soil low in nitrogen and a high abundance of light (Inouye, Huntly, Tilman 

and Tester 1987, Huntly and Inouye 1988, Inouye, Huntly and Wasley 1997). The newly 

exposed patches of dirt allow new plant species to establish themselves. Dicots have been 

found to have a greater number of seedlings growing in these open areas (Martinsen, 

Cushmen and Whitham 1990).  

Early successional plants increase the biodiversity of the area. Species diversity 

allows for faster recovery after major disturbances. A study done at Cedar Creek Natural 

History Area supports the diversity-stability hypothesis. The study examined fields of 
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varying biodiversity and how they reacted after a major drought. It was found that species 

rich plots recovered faster than low diversity plots (Tillman and Downing 1996).  

G. bursarius helps maintain an early succesional habitat. This correlates with 

previous studies. (Inouye, Huntly, Tilman and Tester 1987, Huntly and Inouye 1988). 

Increased species richness is a significant long-term effect of gopher mounds. Pocket 

gophers have influenced long and short term vegetation patterns of our study field. This 

is evidenced by the abundance of distinct patches of vegetation on old and abandoned 

gopher mounds. 
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