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Abstract  

 The purpose of this paper is to investigate the effects of pocket gopher (Geomys 

bursarius) mounds on prairie vegetation. This includes long and short term succession 

patterns as well as plant diversity on individual mounds. We obtained data by species 

counts and mound counts on an old field. We found that diversity on abandoned mounds 

was higher than that on new or old mounds or undisturbed land. In addition, old mounds 

were found to have the highest proportion of distinct patches of vegetation.  

 

 Introduction 

 Pocket gophers can impact their environment in many ways. One aspect of the 

ecosystem on which pocket gophers have a large effect is the continual succession of 

climactic and sub-climatic plant species. This fossorial creature uses its specialized long 

claws for mound creation, which can be a form of disturbance for the prairie (Kohn 

2006).  These pocket gopher mounds have distinctly different characteristics from the 

surrounding land, such as coarser soil altering water and nutrient infiltration rates 

(Barlow 1995). Previous studies have shown that there is a difference in vegetation 

diversity between new, abandoned and old pocket gopher mounds. According to Huntley 

(1988), gopher mounds create successional diversity and allow for the coexistence of 

different types of vegetation.  

 In this study, we aim to examine the long and short term effects of pocket gopher 

mounds on the vegetation in an old field ecosystem. We hypothesize that the abandoned 

pocket gopher mounds will be correlated with higher plant diversity than area 

undisturbed by pocket gopher mounds.  

 



Materials & Methods 

 Our chosen study site was an abandoned farm field near Itasca State Park. We 

began by surveying the area for distinct patches of vegetation. We then determined 

whether a gopher mound was associated with each distinct patch of vegetation, and 

whether the associated mound was old, new or abandoned. New mounds were classified 

as areas with fresh dirt on the surface. Abandoned mounds had no evidence of recent 

digging and were associated with sparse vegetation. Old mounds had gravel present and 

were mostly covered by vegetation. This sampling of unique vegetation patches was done 

individually (21 observers) and results were pooled.     

 Next, seven groups (3 individuals per group) laid transects of twenty meters in 

random directions using a 100 m tape measure. We obtained these transect orientations 

by randomly throwing pencils and following the directions the pencil tips pointed. We 

measured the diameter (cm) of any gopher mound found directly underneath the transect 

line using a meter stick. We also classified each mound as old, abandoned or new 

according to the criteria stated above.  

 Finally, we determined the number of different plant species on ten abandoned 

gopher mounds. For each abandoned mound, a 0.5 m quadrat control site two to three 

meters away was chosen. We determined the number of different plant species on these 

control areas as well.  

  A Chi-Square Test was performed to determine if distinct patches were correlated 

with the presence of pocket gopher mounds. In addition, a T-test was performed to 

determine whether abandoned mounds contain more species diversity than non-mound 

control areas.  



Results  

 According to our survey of the study site, old mounds had the greatest number of 

distinct patches of vegetation, closely followed by abandoned mounds. Areas with no 

mounds contained even fewer distinct patches, and new mounds contained the fewest 

distinct patches. Of the patches surveyed, 195 contained mounds and 61 did not.   

 We used our measurements of the diameters of each mound from the transects to 

determine the proportion of the field covered by mounds of each class. The proportion of 

area covered increased from new to abandoned to old mounds. The proportion of the field 

covered by new mounds was 0.00426. The proportion of the field covered by abandoned 

mounds was 0.02849. The proportion of the field covered by old mounds was 

0.07806.(fig. 1) The total area covered by mounds of all classes was 0.10229.  

 The Chi-Square Test allowed us to examine variance in vegetation between 

mounds and non-mound patches. If there was no correlation between distinct patches and 

presence of gopher mounds, we would expect even distribution of vegetation between 

patches. From the Chi-Square Test, our critical value was 3.841. There was a significant 

difference in unique patches, with more unique vegetation occurring on gopher mounds 

than undisturbed field (X
2
 = 70.14, df = 138, p < 0.001).  (fig. 2 and 3) 

 The T-test revealed the significance of the difference in the number of distinct 

species of vegetation between mounds and non-mound control areas. No diversity change 

between areas should yield a mean difference of zero. The mean difference in our 

calculations was –1.900 with a p-value of less than 0.0001.   

 



Discussion 

The impact gopher mounds have on prairies in the long term is substantial.  Over 

time, gopher mound building continuously resets climactic growth to a stage of bare dirt.  

Prairies, if left undisturbed, will eventually revert into forest land (Mielke 1997).  

Gophers are able to offset this effect by not only introducing a disturbance in the form of 

mounds, but according to Mielke (1977) destroy a large percentage of tree seedlings, 

preventing reestablishment. Prairie maintenance is important as the process of prairie 

restoration is slow once an area has become a different ecosystem (Kenyon 1992). 

 The disturbance effect of mounds follows a pattern of subclimactic to climactic 

shift that has been seen in many other ecosystems, such as pine forests.  Pre-settlement 

pine forests had fire as a disturbance and to continue existence as a pine forest, that 

disturbance was crucial (Frissell 1973).  In prairies the actual mound can act as a 

disturbance.  In the first stage of a new mound, the dirt is fresh and bare.  As the mound 

becomes older, pioneer species that are quick colonizers grow.  These are the 

subclimactic species.  An older still abandoned mound is able to have a high diversity as 

time has allowed for competitor species with traits such as slow growth and shade 

tolerance to also occupy the space with the pioneer species (Frissell 1973). These 

competitors are the climactic species.  At the oldest stage of a mound, the plant species 

are shifting to only those good competitors, and the mound itself deteriorates reaching an 

undisturbed state (control areas). Our data showed that diversity on mounds was higher 

on abandoned gopher mounds than on undisturbed areas, and we obtained a significant P 

value of <.0001 showing that the null hypothesis could be rejected.  This diversity 



between subclimactic and climactic species is dependent on continuous gopher 

disturbance. 

Pocket gopher mounds also have short term effects on the ecosystems in which 

they are found. When a new mound is created, the vegetation around it, both annual and 

perennial, is sometimes buried. It has been shown that perennial plants are more adapted 

to this disturbance because they are able to grow taller more rapidly (Spencer 1985).  

Annuals do not store enough energy to grow through the mound, and as a result die due 

to being unable to reach the sunlight (Spencer 1985). Initially, it was thought that these 

mounds increase soil nutrient levels because the mounds contain, on average, more 

biodiversity than a control plot. Nutrients such as nitrogen, phosphorous, and potassium 

are oftentimes the limiting nutrients for plant growth (Spencer 1985). It would seem 

intuitive that when gophers burrow and rearrange dirt, nutrients would be made available 

at the surface. However, gopher mounds have the inverse effect, decreasing the 

concentration of nutrients such as nitrogen at the surface of the soil and increasing 

nitrogen concentration heterogeneity in the region as a whole (Inouye 1987). This allows 

for the growth of different types of plants, as plant species vary in their requirements for 

nitrogen levels.   Pocket gophers also affect nitrogen levels by foraging on perennials, 

which fix more nitrogen than annuals (Tilman 1983). Therefore, there is less useable 

nitrogen available in the soil. 

Taking all types of mounds into account, we found that 10.2% of the field under 

study contained gopher mounds. This is comparable to previous studies, which found that 

pocket gophers generally impact 5 to 15% of a field, although up to 25% is possible 

(Turner, 1973). Similarly, a study by Grant (1980) with the variable of animal grazing 



found that 6.5% of ungrazed land was impacted by pocket gopher mounds. In addition, a 

study done in an old field three kilometers from Itasca State Park found that 5.2% of the 

study site was covered by mounds (Barlow 1995). 

 There are a variety of possible sources of bias in the methodology of this study. 

First, it was sometimes difficult to determine whether a mound should be classified as old  

or abandoned. Some mounds had characteristics of both old and abandoned mounds, and 

it was difficult to determine which they should be classified as . In addition, the number 

of distinct plant species counted on each mound may be inaccurate due to lack of species 

identification skills on the part of the observers. However, the main source of bias was 

likely the way in which the “random” transects were chosen. Different groups may have 

crossed transects leading to the same mounds being counted twice. Most of the transects 

likely were placed in the center of the field as opposed to an even distribution, which 

could cause the data to not accurately represent the proportions of mounds present over 

the entire field.   

 

 

 

 



 

Fig. 1 Proportion of field covered by each gopher mound class.  

 

 

Fig. 2 Distinct patches of vegetation and underlying soil structure.  



 

 

Fig. 3 Ground type versus number of distinct vegetation patches.  
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