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ABSTRACT

Plant species importance on plains pocket gopher mounds was examined in mature and disturbed dry sand prairie at Henry Allan Glea-
son Nature Preserve, Mason County, Illinois. We found 21 vascular plant species in a mature dry sand prairie including eight that were
covered during mound construction but subsequently grew through the mounds, and 13 species that probably germinated on mounds
because their root-systems were mostly in the mounds. In a similar study in a disturbed dry sand prairie 11 species were recorded grow-
ing through mound with nine species growing on mounds. Most species encountered were native sand prairie species although three,
Mollugo verticillata, Salsola tragus, and Saponaria officinalis, were exotics.

INTRODUCTION

The plains pocket gopher, Geomys bursa-
rius (Shaw) is a fossorial rodent known as
an important agent of soil disturbance in
grassland communities. These animals ex-
cavate extensive foraging burrows while
feeding on roots and whole plants pulled
beneath the soil surface. They leave consid-
erable volumes of disturbed soil behind in
mounds mostly 0.39 to 0.5 m? in size (Fulk
and Ebinger 1999). The impact on vege-
tation can be significant where pocket go-
phers densities are high, mostly in areas of
relatively high vegetation density and loam
to sandy soils (Reichman 1988, Rogers et
al. 2001); this has also been noted as an
effect of badger burrows in tall-grass prai-
rie (Platt, 1975).. These disturbances are
viewed as uncommon, irregular events that
cause abrupt structural changes in plant
communities by increasing plant diversity,
decreasing plant production, and slowing
succession (Reichman 1988).

Plains pocket gophers are common in sand
deposits of Illinois. They are particularly
abundant in Iroquois and Kankakee coun-
ties in the Kankakee Sands Area of north-
eastern Illinois, and in Mason and Cass
counties in the Illinois River Sands Area
(Schwegman 1973). These sand depos-
its cover approximately 3.4% of the land
area of Illinois and most are located in the
northern half of the state on glacial outwash
plains resulting from erosion events associ-
ated with Wisconsin glaciations (Willman
and Frye 1970). The purpose of this study
was to determine plant species composi-

tion on pocket gopher mound in a mature
dry sand prairie and a disturbed dry sand
prairie at the Henry Allan Gleason Nature
Preserve, Mason County, Illinois.

DESCRIPTION OF THE STUDY SITE

Located in the extreme northwest corner of
Mason County, just southeast of the town
of Goofy Ridge, and about 15 km northeast
of Havana, Illinois (SE1/4 S6 T22N R7W,
40.3780°N, 89.9265°W, elevation 155 m),
the Henry Allan Gleason Nature Preserve
lies within the Illinois River Section of the
Mississippi River and Illinois River Sand
Areas Natural Division (Schwegman 1973).
Plant communities present include: active
blow-outs, stabilized blow-outs, low to high
quality disturbed dry sand prairies, and
mature dry sand prairies. The disturbed
dry sand prairie was dominated by Era-
grostis trichodes, Heterotheca camporum,
and Ambrosia psilostachya; the mature dry
sand prairie was dominated by Schizach-
yrium scoparium, Tephrosia virginiana, and
Opuntia humifusa (McClain et al. 2005).
Dedicated in 1970, the preserve is within
the boundaries of Sand Ridge State Forest
which covers 1012 ha (Marcum et al. 2013).
At the time of dedication much of the 44.5
ha preserve had been heavily disturbed,
some areas cultivated, some planted to pine
plantations, and a few small remnants of
mature dry sand prairie (White 1978). The
most significant feature of the preserve is a
large sand dune known locally as “Devil’s
Tower” which is 25 m tall and has a large
blow-out near the summit. At the time of
dedication most of the large dune had been

planted in pine trees. When removed in
1978 many of the pines were 7 m tall with a
dbh of 20-25 cm. The preserve has not been
burned since 1999, and woody encroach-
ment is becoming a problem with many
small oak trees now growing on the sand
prairie.

The climate of Mason County is continen-
tal with warm summers and cold winters.
Annual precipitation is 96.0 cm with May
having the highest rainfall (11.3 cm). Mean
annual temperature is 10.8°C with July the
hottest month (average of 24.6°C), the cold-
est January (-5.0°C). The average number of
frost-free days is 173 (Midwestern Region-
al Climate Center 2013). The soils of the
preserve are well drained Parkland sands.
These are windblown sand deposits present
as dunes and sheet-like layers between and
bordering dunes (Willman and Frye 1970,
Calsyn 1985).

METHODS

In September 2012, a disturbed dry sand
prairie on the east flank of Devil's Tow-
er was searched for plains pocket gopher
mounds. The first 25 mounds that were
separate, distinct entities (not overlapping
another mound or mounds, or associated
with a badger mound), created during the
present spring and early summer were sur-
veyed. Each mound was considered a plot
and examined to determine the cover of
each vascular plant species. Plant species
encountered were divided into two groups,
those covered during mound building that
subsequently grew through the mound or
were exposed by wind or precipitation; and
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plants that germinated from seeds that had
their root system mostly in the mound. Per-
cent cover of each species was determined
using Daubenmire cover class system
(Daubenmire 1959) as modified by Bailey
and Poulton (1968): class 1 = 0-1%; class 2
= 1-5%; class 3 = 5-25%; class 4 = 25-50%;
class 5 = 50-75%; class 6 = 75-95%; class 7 =
95-100%. From these data, frequency (%),
mean cover (%), relative frequency, relative
cover, and Importance Value (relative fre-
quency + relative cover) were determined.
In September of 2013 a similar study was
undertaken in a mature dry sand prairie on
the east flank of a smaller dune.

Species identification is based on collection
of vouchers by McClain et al. (2005) for a
floristic inventory of the preserve. Nomen-
clature follows Mohlenbrock (2002). We
encountered no additions to the flora of the
preserve during the present study.

RESULTS

The common species associated with
pocket gopher mounds in disturbed dry
sand prairie were the perennials Eragrostis
trichoides and Opuntia humifusa with im-
portance values of 69.1 and 28.1 respective-
ly. Both had grown through mounds from
individuals covered at the time of mound
excavated, or were exposed by wind or
precipitation (Table 1). Nine additional pe-
rennial species that grew through mounds
were encountered in much lower numbers,
all with importance values of 8.0 or less. In
contrast, the most common species grow-
ing through pocket gopher mounds on ma-
ture dry sand prairie were the perennials
Ambrosia psilostachya, Opuntia humifusa,
Schizachyrium scoparium and Dichantheli-
um villosissimum all with importance values
of 11.9 and above (Table 2). The remaining
species found growing through the mounds
included four additional perennial species
with importance values lower that 7.5, and
included the exotic Saponaria officinalis.

Of the species encountered growing on the
pocket gopher mounds in the disturbed
dry sand prairie six were annuals and three
were perennials. The most common were
the annuals Chenopodium desiccatum and
Chamaecrista fasciculata with importance
values of 18.9 and 18.0 respectively, along
with seedlings and small individuals of the
perennial Lespedeza capitata (1.V. of 10.3)
(Table 1). The remaining six species were
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Table 1. Frequency (%), mean cover (% of total area), relative frequency, relative cover,
and importance value (IV) for species encountered in the fall of 2012 on plains pocket
gopher (Geomys bursarius) mounds in a disturbed sand prairie at Henry Allan Gleason
Nature Preserve, Mason County, Illinois. The species are divided into two groups, those
that were originally covered by the mounds and have grown through the mound and
plants that germinated from seeds on the mounds and have their root system mostly in

the mound. (*exotic species)

Species Frequency Mean Relative Relative Importance
% Cover Frequency Cover Value
Growing through mounds
Eragrostis trichodes 96 8.34 183 50.8 69.1
Opuntia humifusa 76 2.24 14.5 13.6 28.1
Aster oblongifolius 28 0.44 5.3 2.7 8.0
Tradescantia ohiensis 28 0.24 5.3 1.5 6.8
Physalis heterophylla 4 0.60 0.8 3.6 4.4
Dichanthelium villosissimum 16 0.08 3.1 0.5 3.6
Asclepias verticillata 16 0.08 3.1 0.5 3.6
Ambrosia psilostachya 8 0.14 1.5 0.9 24
Koeleria macrantha 8 0.14 1.5 0.9 24
Paspalum bushii 8 0.04 1.5 0.2 1.7
Calamovilfa longifolia 4 0.02 0.8 0.1 0.9
Growing on mounds
Chenopodium desiccatum 48 1.60 9.2 9.7 18.9
Chamaecrista fasciculata 52 1.34 9.9 8.1 18.0
Lespedeza capitata 44 0.32 8.4 1.9 10.3
Croton glandulosus 24 0.32 4.6 1.9 6.5
Euphorbia corollata 20 0.10 3.8 0.6 44
*Salsola tragus 12 0.26 2.3 1.6 3.9
Silene antirrhina 16 0.08 3.1 0.5 3.6
Commelina erecta 8 0.04 1.5 0.2 1.7
Conyza canadensis 8 0.04 1.5 0.2 1.7
Totals 16.46 100.0 100.0 200.0
Bare ground and litter 82.20

not common and including a few seedlings
and small plants of two perennial species,
and four annuals including the exotic Sal-
sola tragus. In contrast, the species found
growing on the pocket gopher mounds in
the mature dry sand prairie included 10
annual and two perennial species (Table
2). The most commonly encountered were
the annual grass Triplasis purpurea (I.V.
of 16.6), along with the annuals Froelichia
floridana, Conyza canadensis, Crotonop-
sis linearis, Chamaecrista fasciculata, and
young individuals of the perennial sedge
Cyperus schweinitzii, all with importance
values between 7.5 and 8.6. Five additional
annual species were recorded, including the
exotic Mollugo verticillata, along with seed-
lings of the perennial grass Dichanthelium
villosissimum.

DISCUSSION

The disturbed dry sand prairie has high spe-
cies diversity with 30 species found in sur-
vey plots of McClain et al. (2005). The most
important species encountered by McClain

et al. (2005) were Eragrostis trichodes, Het-
erotheca camporum, Ambrosia psilostachya,
Rhus aromatica, and Opuntia humifusa. All
but five species found growing through or
on the pocket gopher mound in the present
study were encountered in the disturbed
dry sand prairie by McClain et al. (2005).
These species were Tradescantia ohiensis,
Koeleria macrantha, Lespedeza capitata,
Salsola tragus and Silene antirrhina, all of
which are known from disturbed dry sand
prairies on the preserve. As expected, the
species with high importance values grow-
ing through the mounds (Eragrostis trich-
odes and Opuntia humifusa), were among
the dominants in the 2005 study.

McClain et al. (2005) reported 17 species
in their study plots of the mature dry sand
prairie, with Ambrosia psilostachya, Opun-
tia humifusa, Schizachyrium scoparium
and Dichanthelium villosissimum having
the highest importance values. These are
the same species that we found common-
ly growing through the pocket gopher
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mounds. Except for the exotic Saponaria
officinalis the remaining species we found
growing through the mounds were also
reported for the mature dry sand prairie
by McClain et al. (2005). In contrast, we
found nine species growing on pocket go-
pher mounds not reported for plots in the
mature dry sand prairie study by McClain
et al. (2005). These annual species are com-
monly associated with disturbance, but we
rarely find them growing in the open sand
between dominant perennials of a mature
dry sand prairie.

Pocket gopher mounds and burrows help
maintain early successional species in ma-
ture dry sand prairies. It appears that inter-
mediate levels of disturbance allow annual
and some early successional perennials to
become established. Competition for light,
nutrients, and moisture prevents their con-
tinued existence except in areas of recent
disturbances. Over time, the mostly pe-
rennial dominant species gradually exclude
annuals from mature dry sand prairies.
However, pocket gopher activity provides
open habitat, increased species diversity
and slowing the successional processes.
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