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Abstract  

The Plains Pocket Gopher (Geomys bursarius) plays a significant role in the prairie 

ecosystem.  Researchers have identified direct and indirect effects of their activity on the plant 

communities in which they reside. Surveys of gopher activity and plant diversity were conducted 

in an experimental plot established 9 km NW of Lake Itasca, Minnesota USA.  The purpose was 

to determine the impacts these fossorial mammals were having on the plant community on site.  

Statistical analysis indicated a correlation between distinct vegetation patches and the presence 

of gopher mounds. The short and long term effects of gopher activity include the availability of 

light and nutrients as well as active browsing of woody vegetation, respectively. Our findings 

bolster the growing body of literature on the subject, and provide further evidence that fossorial 

mammals may be considered the “ecosystem engineers” of the prairie biome.  

 

 

 



   

Introduction 

Researchers have been studying the effects of fossorial mammals on plant communities 

for some time. Fossorial mammals move large quantities of soil and create elaborate tunnel 

systems.  Tunnels may become extensive, covering as much as 25-30% of the ground surface 

(Hobbs & Mooney 1985).  They also leave excrement and food caches creating deposits of 

nutrient rich soil. They stir up the seed bed and expose seed laden soil to sunlight. The mounds 

they create at the surface are also highly susceptible to seed dispersal via wind or animals 

(Czarapata 2004). Thus, the activity of mound building fossorial mammals may be correlated to 

plant biodiversity.  

In Minnesota, the Plains Pocket Gopher (Geomys bursarius) is one of the key fossorial 

mammals in the prairie community, and is the focus of our study.  Previous research has shown 

that gophers significantly influence soil nitrogen availability and heterogeneity (Inouye et al 

1987).  Gophers create several other changes to the make-up of the soil and its ability to facilitate 

plant growth.  These changes include those to soil structure, texture, porosity, and temperature, 

as well as other physical and chemical properties such as its ability to trap litter and water.  

Fungal growth may also increase in the litter traps gophers create, and further promote the 

accumulation of nutrients (Eldridge 2004). 

Previous research by Huntly & Inouye suggests that the vegetation on gopher mounds 

often differs from the surrounding vegetation. As the gopher mound becomes older, a succession 

in the vegetation type and class occurs. Short-term effects of gopher activity include increased 

levels of nitrogen and sunlight on or near the mound. A long term effect is that their grazing 

habits inhibit the invasion of woody vegetation.  Clearly gophers like to eat roots of many 



varieties of plants, but seem to have a preference for tree roots (Huntly& Inouye 1988).  They are 

also fond of roots of agricultural species.  They can cause considerable damage to crop and 

pasture land, and as a result have been persecuted by farmers throughout history (Case& Bruce 

1994).  

The objective of our study is to examine the short and long term effects of the Plains 

Pocket Gopher mounds on plant biodiversity at our test site on a prairie in north-central 

Minnesota, USA.  Our hypothesis is plant diversity will be higher as the result of gopher mound 

building. We will look for patterns in our test results that may either support or reject our 

hypothesis and compare our findings to those of previous researchers. 

 

Methods 

The experimental plot was established in an abandoned hayfield approximately 9 km 

northwest of the University of Minnesota’s Itasca Biological Field Station.  We surveyed the 

area by using straight line transects.  A preliminary inspection of the distinct patches of 

vegetation present was performed to identify whether or not the patch was associated with a 

gopher mound.  Each gopher mound was categorized into the following age classes (as described 

by Whittaker 2010, personal communication):  

New Mound:  current or active; fresh or relatively fresh soil present on the surface; 

typically void of plants. 

Abandoned Mound:  recognizable mound but lacking signs of recent activity, usually 

some scattered annual plants present. 

Old Mound:  mound recognizable but primarily by soil structure, most fine sediment 

washed away leaving mostly gravel, predominantly covered with plants. 



Each member of the group walked a randomly selected straight-line transect and tallied 

twelve distinct vegetation patches. Each adjacent mound was classified when applicable, using 

the age classes described above.  The group then established additional transects by stretching a 

20 m tape measure in a randomly chosen direction through the experimental plot.  Any gopher 

mounds adjacent to the tape was measured for its greatest total width using a meter stick, as well 

as classified by age. This procedure was repeated for a total of ten transects.  

We estimated plant species richness on a sample of ten abandoned mounds as well as ten 

randomly selected control areas adjacent to the mounds. We used a (visually estimated) 0.5 m 

quadrant for these control areas. A Chi-Square Goodness of Fit Test was done for unique 

vegetation patches to see if they were correlated with the presence of gopher mounds.  Also a t-

test was conducted to look at the number of plant species on abandoned mounds vs. nearby non-

mound areas. 

 

Results 

The mound measurements showed that the proportion of the field taken up by gopher 

mounds is 11%.  The percentage for each mound age class include: old = 7.8%, abandoned = 

2.8%, and new = 0.4% (Figure 1).  Unique vegetation patches were more frequently associated 

with pocket gopher mounds (X
2
 = 70.1, df = 2, p < .01).  For the control areas the mean = 3.6 

and the mounds = 5.5 (se. = <.26).  The 11% that is covered by gopher mounds shows greater 

species diversity then the control areas (Figure 2). 

 

 

 



Discussion 

Analysis of mound building and the associated plant species richness displayed a 

significant trend. Although plant densities were low on new or abandoned mounds, species 

richness was considerably higher than that found on the nearby control quadrats. On old mounds, 

and the rest of the field in general, the vegetation was dominated primarily by Smooth Brome 

and Kentucky Blue grass, two highly aggressive invasive species (Czarapata 2004), and 

relatively few other species were present.   

In hindsight, a more standardized and rigid data collection procedure could have been 

used by the group. For instance, it was sometimes difficult to classify an old mound versus an 

abandoned mound.  Some groups may have categorized gopher mounds differently then the rest.  

This could’ve played a significant role in creating erroneous conclusions from our data.  Another 

possible error is the possibility that groups accidentally crossed transects when gathering data.  

Mounds may have been counted twice because of this, negatively affecting our results.   

Our findings support our hypothesis and are similar to those of our predecessors in many 

respects. It does appear that plant diversity was higher as a result of mound building. However, 

the portion that was impacted by gopher mounds on our test plot’s area is less than the impacts 

observed at other sites (Burke et al. 2007).  The percentage of new gopher mounds is extremely 

small, less than 1%, (Figure 1). If this trend continues, and the gopher population on site 

becomes further reduced, plant diversity is likely to diminish as well. Although population 

control may be warranted in some circumstances, fossorial mammals such as the Plains Pocket 

Gopher should be considered an asset as well, due to their ability to promote biodiversity in ways 

we are just beginning to understand.   
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Figure 1.  Percentages of the overall total area covered 

by gopher mounds. 
 

 
Figure 2. The mean number of plant species that is 

associated with each gopher and control area. 


