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Abstract The plains pocket gopher’s (Geomys bursarius) burrowing activities have a significant 

influence on the ecosystem. This fossorial mammal can displace large volumes of soil and 

consequently drastically alter the surface soils chemical composition, which in turn affects the 

plant diversity. We measured the effects of the plains pocket gopher on a semi-arid short-grass 

abandoned field plot near Itasca State Park in Minnesota. Relatively few new mounds were 

found and thus we were unable to adequately address short-term affects. Although past research 

has shown a loss in overall vegetation in the short term. Long term effects included larger 

species diversity as a result of slowed successional processes.  

 

INTRODUCTION 

The plains pocket gopher (Geomys bursarius) of the Geomyidae family, can drastically 

affect the environment and topography of it’s habitat in numerous ways, both directly and 

indirectly. Often it is the direct affects such as herbivory that we take into account, but the 

indirect affects can be quite substantial to an ecosystem and account for a large proportion of the 

variation we see in landscapes. The tunneling and mound system of these gophers can cover up 

to as much as 25-30% of the ground surface (Huntly and Inouye 1988). This extensive 

excavation process of the fossorial pocket gophers unearths new soils and changes the 

composition of phosphorus, nitrogen, and potassium within the soil. Within the tunnel system, 

caches of uneaten food and the excrement from the plains pocket gopher results in small areas of 

high nutrient levels (Eldridge 2004, Huntley et al. 1987, Huntly and Inouye 1988). This soil 

alteration allows a more diverse array of vegetation to inhabit the environment than in non-

gopher mound areas.  



 There have been many publications on how the plains pocket gopher affects the 

environment. One study used to exemplify these effects was done by Carlson and Crist (1999) 

who studied how the mounds constructed by gophers were able to change the topography and 

how the vegetative life responded on a north facing slope, south facing slope and an upland plain 

that is being used for cattle grazing. We examined the correlation between distinct vegetation 

patches and gopher mounds, the proportion of field covered by gopher mounds and the 

relationship between total number of vegetative species and gopher mounds. We hypothesized 

that due to the change of surface soil composition the diversity of vegetation would be greater on 

the disturbed area.  

 

METHODS 

Our study site was a privately owned abandoned alfalfa field two miles northwest of the 

north entrance of Itasca state park in Minnesota just off of highway 200. The habitat is a large 

field of mostly grasses with a high proportion of invasive plant species, surrounded by a forest 

on the north and east sides and a forested bog off the west side. Twenty-one random transects 

were chosen and continued until at least 12 distinctly varying patches of vegetation were 

encountered. Each distinct patch was categorized by its association with no mound, a new 

mound, abandoned mound or old mound. Where a new mound consists of fine sandy soils 

typically lacking any vegetation, an abandoned mound shows no sign of recent digging with little 

annual vegetation and old mounds consist mostly of gravely soil with heavy vegetation cover. 

A total of 70 transects of 20 meters were randomly selected. Along these transects each 

mound encountered was measured at its widest point and categorized as a new mound, 

abandoned mound or old mound. Ten abandoned mounds were then randomly selected from 



anywhere in the field. The total number of unique plant species on the mound was tallied. An 

adjacent 0.5 meter control area, within 2 to 3 meters of each abandoned mound, was also chosen. 

The number of unique plant species within each control area was noted. 

 

RESULTS 

Using chi-squared goodness of fit test the distinct vegetation transects showed there was 

no significant relationship between distinctive vegetation patches and gopher mounds (2
 = 

70.140625, df = 2, p < 0.10).  The overall surface proportion of the mounds was found to be 

approximately 11% (Table 1). The number of plant species found on the abandoned mounds was 

significantly higher than the adjacent control area (t = -6.153, df  = 138, p < 0.0001) with the 

mounds supporting a mean of 5.471 plant species and the control area 3.571 species, a difference 

of 1.9 species (Figure 1).    

 

 

 

Table 1. Overall surface cover proportions of each mound type 
found on the abandoned field northeast of Itasca State Park 
Minnesota.   

Mound Type Proportion 

New  0.00426 

Abandoned  0.02849 

Old 0.07806 

Total 0.11081 

 

  

 



Figure 1. The mean number of plant species for the control group and mounds on  

an abandoned field northeast of Itasca State Park in Minnesota.  
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DISCUSSION 

 A past study demonstrated a ground surface cover of 25-30% by plains pocket gophers’ 

mounds, a great deal larger than the 11% found in the abandoned alfalfa field in which we 

conducted our study (Hobbs and Mooney 1985). The study site where high mound density was 

recorded was in Northern California and experienced Mediterranean-type climates with slowed 

growth during the winter months. Our study site experiences several months of below freezing 

temperatures every year which limits the growth of the local flora. This could somewhat 

contribute to an explanation of the significant difference between the two studies. Another study 

found that in an active field, gopher mounds typically cover 5-15% of the surface area (Spencer 

et al. 1985). Previous studies at this site have ranged from 3.4% in 1989, 12.6% in 1991, 4.01% 

in 1994, and 14.64% in 2008 (Kurpiewski et al. 2008, Lehtinen et al 1994).  

 Very few new mounds were found compared to the numbers of abandoned and old 

mounds. This could be the result of decreased activity of plains pocket gophers in the field. A 



number of possible reasons for this were mentioned including the capture of a weasel in the 

previous year that could have impacted the amount of gophers in the area as well as the 

phenomenon noted by several authors that building activities increase after vegetative 

disturbance (Mielke 1977).  Previously the site was controlled through regular mowing; the 

current lack of this disturbance may be responsible for a decrease in gopher activity. Another 

possible explanation is that mounds transition quickly from new to abandoned and then to old at 

a slightly slower rate. This is supported by previous findings that under 2% of mounds 

discovered were new mounds and only 16% were abandoned mounds.   

What few new mounds were present consisted of fine sandy soils with little to no 

vegetative cover. The abandoned mounds had many different plant species growing on them with 

a mean value of 1.9 more species than the surrounding area. This indicates that the chemical and 

physical compositional changes made by plains pocket gopher activities allow more plants to 

flourish. Due to the changes in soil composition the cover and biomass of perennial grasses 

increased when pocket gophers were absent from a given area (Williams et al. 1986). This 

creates pockets of increased plant diversity which provide a wider range of food for the small 

mammal species in the area such as voles. Some small species of rodent will consume a large 

diversity of plants to decrease the toxicity of any given plant’s secondary compounds such as 

Mullen (Verbascum thapsus).  

The short term impact of the construction of the pocket gopher mounds decreases the 

abundance of common grasses. However, over a period of time, the mound building activities 

allow other plants, such as forbs, to flourish (Inouye et al. 1987). We defined short term as any 

new or abandoned mounds and an old mound as long term. On new mounds, the level of 

vegetation was limited. In contrast to this, the abandoned mounds and old mounds contain many 



species of forbs and other plants that were not viewed on the surrounding non-gopher mounded 

areas. The long term implications of gopher mounds are a change in the chemical makeup of the 

land and increased plant diversity (Inouye et al. 1987).  

In all, the vegetation patterns are drastically affected by the gopher mounds favoring 

early successional stages in the disturbed areas. Our data has supported the previous findings that 

short term effects are detrimental to vegetation through the burying of the surrounding plants. In 

the long term mounds may have a positive effect on an ecosystem through promoting diversity 

and slowing succession by allowing forbs to flourish.  Thus, by continually collecting data at this 

specific site we are able to understand more about the effects of the plains pocket gopher on 

localized vegetation.   
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