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- Pocket Gophers in Ecosystems:
Patterns and Mechanisms

Pocket gophers profoundly affect microtopography, soils, plants,

ocket gophers, despite their rel-

atively small size, are an impor-

tant element controlling ecosys-
tem structure and development.
Mielke (1977, p. 171) argues that
“,.. Geomyidae provide a dynamic
force to direct the biogeochemical at-
tributes of the North American Prai-
rie lands. ... [T]he activities of fos-
sorial rodents may provide an
explanation for the genesis of North
American Prairie soils,” and Grinnell
(1923, p. 148) asserts that ... our
native plant life, on hill and moun-
tainside, in canyon and mountain
meadow, would soon begin to depre-
ciate, were the gopher population
completely destroyed.”

Effects on the productivity, hetero-
geneity, and trophic structure of eco-
systems, occurring on various tempo-
ral and spatial scales, have been
described for pocket gophers. Go-
phers influence the physical environ-
ment, altering patterns and rates of
soil development and nutrient avail-
ability, microtopography, and the
consequent abiotic environment.
They affect the demography and
abundance of plant species, changing
vegetational patterning and diversity.
They affect the behavior and abun-
dance of other herbivores, from grass-
hoppers and ground squirrels to large
grazers.

In this article, we review the re-
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and other animals |
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The activities of pocket
gophers cascade
through the
trophic web

ported effects of pocket gophers on
ecosysterns and discuss their probable
underlying mechanisms. Like other
herbivores, gophers interact with
their environment, both physical and
biotic, by diverse pathways, only one
of which is direct herbivory. In our
studies of pocket gophers, we ask
how the biotic processes of herbivory
and competition interact in the con-
text of the entire ecosystem to pro-

" duce the observed patterns of diver-

sity, productivity, and species
composition. In suggesting mecha-
nisms for the observed patterns we
draw heavily on our ongoing studies
of pocket gophers in old-field ecosys-
tems at Cedar Creek Natural History
Area, Minnesota.

Pocket gopher biology

Pocket gophers (Figure 1) are mem-
bers of the rodent family Geomyidae.
Their common name derives from the
external, fur-lined cheek pouches pos-
sessed by all geomyids. These pouches
are used to transport plant material to
and from food caches. Pocket gophers
are active year-round, and caches
provide stores for getting through
times when fresh vegetation is not
readily available.
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All pocket gophers are fossorial
herbivores. They do much of their
feeding from belowground, using sys-
tems of tunnels that they actively ex-
cavate and maintain. In constructing
tunnels, pocket gophers move soil to
the ground surface and deposit it in
piles called mounds (Figure 2). In
areas with seasonal snow cover, go-
phers also tunnel through the snow to
obtain plants to eat. Some of these
tunnels are filled with soil from un-
derground tunnels, resulting in long,
cylindrical earthcores. Tunneling of-
ten is extensive, and these mounds
and earthcores may cover as much as
25-30% of the ground surface
(Hobbs and Mooney 1985, Hooven
1971, Turner et al. 1973).

Tunnel systems are costly to build
and maintain. Vleck (1979) estimated
the energy cost of burrowing to be
from 360 to 3400 times that of
aboveground travel. Pocket gophers’
feeding selectivity may reflect con-
straints imposed by these high ener-
getic costs (Andersen and MacMahon
1981, Vleck 1979). Because of their
high energetic demands, and because
they are active year-round, gophers
may have large effects as consumers,
despite their relatively small size (the
approximately 30 species range from
approximately 60 to 900 g in mass).
Energy flow through pocket gopher
populations has been estimated to be
2200 Mj-ha~!-yr~! in chaparral
(Gettinger 1984) and at least 1100
MjJ-ha=!-yr™! in montane meadow
(Anderson and MacMahon 1981).
These values far exceed that reported
for other small mammals and are
comparable to those reported for
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