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Abstract 

The plains pocket gopher (Geomys bursarius) is a member of the order Rodentia and family 
Geomyidae. The effects of these subterranean herbivores on vegetation can arise from diet selection, foraging 

behavior, and burrow structure and dynamics. In the absence of pocket gophers there is higher soil fertility 
which lead to higher plant biomass, in turn reduces light availability at the surface. Our study was 
designed to examine the effect of gopher mounds on plant diversity. Of 256 unique patches of vegetation 
sampled we found that 195 (76%) were associated with a gopher mound and 61 (24%) were not 
associated with a mound.  Of the total patches surveyed 28 (11%) were associated with new mounds, 81 
(32%) with abandoned mounds, and 86 (33%) with old mounds. While the mounds may be detrimental to 
plant diversity while they are active, once they are abandoned by the gophers they become beneficial. 

Introduction 

The plains pocket gopher (Geomys bursarius) is a member of the order Rodentia and family 

Geomyidae. Their name is derived from the fur-lined external cheek pouches (Huntly and Inouye 1988) 

which they use to transport food to and from cache sights. All pocket gophers are fossorial animals 

spending their days underground constructing a network of tunnels. The effects of subterranean herbivores 

on vegetation can arise from diet selection, foraging behavior, and burrow structure and dynamics (Huntly and 

Reichman 1994).  They move soil to the ground’s surface when digging their tunnels and deposit it in piles 

called mounds. These mounds have a significant impact of the land at a microtopic scale, sudden small 

scale changes in the topography (Inouye et al. 1997), which serves a functional role in the prairie 

ecosystems they inhabit. Studies have been conducted to determine if there is a correlation between 

the number of gopher mounds and plant diversity. Huntly and Inouye (1988) conducted an experiment 

which demonstrated that nitrogen, the most limiting nutrient to primary producers, is strong affected by 

gopher activities. Deeper layers of the soil contain less nitrogen, so when the gophers bring soil up from 

those strata less nitrogen becomes available for plant use. In the absence of pocket gophers there is 

higher soil fertility which lead to higher plant biomass, in turn reduces light availability at the surface 



(Reichman and Seabloom 2002, Huntly and Inouye 1988). Pocket gophers have been able to decouple 

the high fertility, high plant biomass relationship via herbivory and mound deposits. Reichman and 

Seabloom (2002) suggest it is probable that gophers are important in the maintenance and restoration 

of disturbance-dependent species of native plant communities.  

The field used in this study has been studied by previous students at the Itasca Biological Field 

Station has shown variable results throughout the years (Bieter et al. 1991, Batterson et al. 1994, Brient 

et al. 1990, Gerum et al. 1996, Hollenbeck et al. 2002, Ihnken et al. 2008). To develop significant and 

more powerful inferences about the effects of pocket gopher mounds, a large data set needs to be 

collected. This is why every year this experiment is conducted. Our study was designed to examine the 

effect of gopher mounds on plant diversity. Specifically we investigated the number of new, abandoned 

and old mounds and their association with plant diversity; as well as the diversity of plants on and 

around the area of abandoned mounds. We expected there to be greater plant diversity, especially 

pioneer species, present on abandoned gopher mounds. The first objective was to identify different 

plant communities and determine if there is a correlation between plant communities and mounds.  

Another objective was to conduct a transect line survey to count the number of new, abandoned and 

old mounds. Finally, we counted the number of plants on ten abandoned mounds and compared them 

to the diversity of a nearby control area that did not have a mound.    

Methods 

Our experiment was conducted on an old farm field on private property just east of Itasca State 

Park off Minnesota Highway 200.  The field was once farmed for alfalfa but was abandoned when pocket 

gophers began building mounds and attempts to remove the gophers were unsuccessful.  The 

experiment was conducted by the mammalogy class of 2010.  All data was collected individually or in 

groups and pooled for analysis.   



The experiment was initiated by investigating twelve different distinct patches of vegetation 

within the field of study. Every member of the class spread out and walked a straight transect making 

note whenever a gopher mound was present. If it was associated with a gopher mound the age of the 

gopher mound, a new, abandoned, or old mound was recorded.  A mound was considered new if 

vegetation was not present growing; abandoned if there was some vegetation present and old if it was 

covered in vegetation, but gravely still remained in the soil of the mound.  This part of the experiment 

was to familiarize ourselves with the different types of vegetation patches and the associated types of 

mounds.  

 The following portion of the experiment required the following materials; a 20-m tape, a flag, 

and a meter stick. The direction for the transect was chosen randomly by throwing the flag over the 

shoulder. A 20-m tape was laid out as the transect line in the direction chosen. Walking along the 

transect, only gopher mounds that were in contact with the line were counted for the data. Greatest 

total length was measured across the mound; it then classified into one of the categories new, 

abandoned and old. This was repeated ten times.  

Finally, ten abandoned mounds were chosen randomly throughout the field to determine the 

plant diversity comparison between ground with gopher mounds and without. The number of plant 

species growing on the abandoned mounds were counted then moved 2-3 meter away from the mount 

to count the diversity of plants in an area approximately .5m2 without a gopher mound.  

Results 

The data collected by each individual in the first part of the experiment were pooled into one 

data set and analyzed as a whole (Table 1).  Of 256 unique patches of vegetation sampled we found that 

195 (76%) were associated with a gopher mound and 61 (24%) were not associated with a mound.  Of 



the total patches surveyed 28 (11%) were associated with new mounds, 81 (32%) with abandoned 

mounds, and 86 (33%) with old mounds. 

 The data collected by each group in the class for the second part of the experiment was also 

pooled together for analysis (Table 2).  In total the seven groups walked 1400 m (70 transects each of 

which was 20 m long) and measured 198 mounds.  We found that new mounds, 10 (5%) of the total 

mounds, had a total width of 5.96 m and made up 0.426% of the total land surveyed (the 1400 m of 

transects).  Abandoned mounds, 54 (27%) of the mounds, had a total width of 39.89 m and made up 

2.849% of the total land surveyed.  Old mounds, 134 (68%) of the mounds, had a total width of 109.28 m 

and made up 7.806% of the total land surveyed.  We also found that new, abandoned, and old mounds 

had average widths of 0.596 m, 0.739 m, and 0.816 m respectively. 

 For the third part of our experiment there was an average of 5.471 plant species on the mounds 

and an average of 3.571 plant species on the control areas (Table 3).  These were significantly different, 

with more occurring with mounds than in control areas (p <0.0001) (Table 4 and Table 5).   

Discussion 

Overall we found that gopher mounds accounted for only 11% of the total distance of our 

combined transects.  This value is similar to the values from previous studies of the same field in 1990, 

1991, and 2008.  These studies found that gopher mounds accounted for 10% (Brient et al., 1990), 13% 

(Bieter et al., 1991), and 14.2% (Ihnken et al., 2008) of the field.  Other studies, in 1994, 1996, and 2002, 

found that a significantly smaller area was being affected.  They reported gopher mounds covering 4% 

(Batterson et al., 1994), 7.4% (Gerum et al., 1996), and 4.1% (Hollenbeck et al., 2002). 

 In the short term gopher mound building is detrimental to the vegetation present in the 

field.  When constructing mounds the gophers are killing nearby vegetation both by covering it with soil 

(Spencer et al. 1985) excavated from the tunnels and by physically removing the vegetation from their 



mounds.  Studies have shown one pocket gopher can bring 2 tons of soil to the surface annual. Others 

claim in Texas pocket gophers brought up 16 tons/ha of soil each year. In mountain grasslands, 

Thomomys spp.  Deposited 85 ton/ha each year (Spencer et al. 1985).  

While the mounds may be detrimental to plant diversity while they are active, once they are 

abandoned by the gophers they become beneficial.  The results showed a significantly large diversity of 

plant species on abandoned mounds than in nearby control areas (p-value 0.0001).  This suggests that 

mound building increases plant diversity by increasing the amount of disturbed area.  This allows many 

plants to thrive, whereas in areas where plants have been growing for awhile a few species become well 

established and often prevent new species from taking root.  This increase in diversity may level off the 

longer the mound has been abandoned.  Without new disturbances the plants growing on the mound 

will slowly return to a few select species as those most suited to the area outcompete the others 

(Spencer et al. 1985).  

Badgers (Taxidea taxus) are another species whose burrows affect plant diversity. The mounds 

created by badgers affect the type of vegetation grown on their mounds which in turn helps the ground 

squirrels population increase which is the badgers preferred meal. Badgers moved approx 20m2 of dirt 

per hectare for every seven to ten years (Eldridge, 1065). Badger mounds appear to be bad for the land 

and bad for the plants. However this is not true, their mounds rapidly crust over and contribute to 

landscape heterogeneity. These mounds help with water flow and soil nutrients. The holes dug by 

badgers can also be sinks for soil, seed, and habitat for smaller animals (Eldridge, 1066). Overall badger 

mounds help the landscape immensely and aid in the diversity of plants in the landscape.  

Bias could be affecting our results in comparing the plant diversity on abandoned mounds 

verses the control. Abandoned mounds were supposed to be chosen randomly, but bias could have 

been introduced in the selection of the mounds. Researchers simply chose mounds that were in the area 



and not necessarily in the most random fashion. Also, old mounds were sometimes hard to distinguish 

and could have easily been missed and left out of the dataset.  

Our results support the hypothesis that gopher mounds do provide higher plant diversity. 

Further research into the proportion of the field affected by gopher mounds may be needed, due to the 

high amount of variation reported over the years. These future studies could also aim to diminish the 

surveyor bias by using a grid system to more randomly select mounds and control areas. Standardization 

could include choosing a specific direction and distance the control area must be from the mound. 
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