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Mounds of soil created by pocket gophers during the process of construction of burrows
represent small-scale variation in topography and resources that may influence vegetation
by creating a broader range of microsites for germination and growth. We mapped gopher
mounds and measured microtopographic variation on 4 by 4-m plots that had been fertilized
annually with four levels of nitrogen addition for 11 years. Fertilized plots had more
mounds and greater topographic variation than unfertilized plots, and greater mean height
of soil than unfertilized plots and adjacent unfertilized aisles. These changes in microto-
pography and height of soil, caused by the cumulative effects of locally greater activity by
pocket gophers over more than a decade, illustrate one way in which burrowing animals

can affect heterogeneity in soils.
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At a biogeographic scale, topographic
variation (e.g., mountains and valleys) has
significant effects on composition of spe-
cies of plants (Whittaker, 1975). However,
topographic variation also occurs at much
smaller scales. Mima mounds are an ex-
ample of topographic variation at a meso-
scale. Mima mounds are believed to have
been formed gradually by centuries of
movement of soil by pocket gophers (Cox
and Scheffer, 1991). The lateral transloca-
tion of soil by gophers results in mounds
composed of soil and small stones. These
formations, commonly reaching heights of
2 m and diameters of 20 m, often support
a vegetation that is markedly different-from
that found in intermound areas (Cox and
Scheffer, 1991).

Individual mounds produced by pocket
gophers represent an even smaller scale of
topographic variation. Mounds constructed
by pocket gophers at Cedar Creek Natural
History Area, for example, average ca. 0.6
m in diameter and 0.16 m in height. These
soil mounds are produced and persist over
much shorter periods of time than moun-
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tains or mima mounds, days to months rath-
er than centuries to millenia, but these rel-
atively short-lived structures can have long-
term effects that are the result of changes
in chemistry, texture, and heterogeneity of
soil (Huntly and Inouye, 1988). Inouye et
al. (1987a) found greater variability in total
nitrogen in soil in areas with more gopher
mounds. Greater variability of a primary
limiting nutrient, such as nitrogen, may al-
low for coexistence of more species of
plants than in a more homogeneous envi-
ronment, due to the wider range of possible
resource-use strategies (Tilman, 1982).
Mounds constructed by pocket gophers can
change bulk density of soil (Anderson,
1987), availability of germination sites
(Hobbs and Mooney, 1985), and growth
rates of plants (Huenneke et al.,, 1990).
Mounds, thus, represent sudden, small-
scale, changes in microtopography, akin to
the larger-scale and longer-term phenome-
non of mima mounding.

This study examined the effects of nitro-
gen addition on production of mounds and
subsequent topographic variation through






