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Grazing by cattle in upland areas can
affect vegetation and wildlife popula-
tions (Geier and Best 1980, Moulton
et al. 1981, Madany and West 1983),
but there is little understanding of
how grazing influenccs wildlife
populations and habitats in western
riparian areas (Kaufman et al. 1982).
Riparian areas of the western United
States provide habitats for greater
diversities and densities of wildlife
than adjoining upland communities
(Thomas et al. 1979, Knopf 1985), and
livestock grazing is one of many uses
that impacts riparian ecosystems.
Grazing of riparian zones gener-
ally occurs in winter along the South
Platte River and similar stream or
river systems in northeastern Colo-
rado. Overgrazing is reported, and in
some cases all ground cover includ-
ing shrubs is removed (Beidleman
1954). The purpose of this study was
to determine if small mammal com-
munities and vegetation structure
were similar in grazed and ungrazed
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Abstract.—Few differences between pastures in
small mammal communities were evident prior to
grazing, 1 month following grazing., and no differ-

ences in numbers or distribution of small mammais

were cbserved 5 months following grazing. Each

smalt mammal species exhibited different habitat
use compared ta availability and few habitat vari-

ables differed on grazed versus ungrazed pastures.

Grazing at SCS recammendations in winter did not
appear to have an inifial effect on small mammal
populations or their habitats in a Colorado

floodplain.

riparian areas in northeastern Colo-
rado. The approach was to alter a
riparian area experimentally by in-
troducing cattle into an area that had
not been grazed for 30 years. The
specific objective was to contrast
small mammal communities and
vegetation structure before, during,
and after grazing and between
grazed and ungrazed communities.

Study Area and Methods

The study was conducted on the
Colorado Division of Wildlife’s
Tamarack Ranch Unit, South Platte
State Wildlife Area, in Logan County
near Crook, Colorado, from March
1982 to August 1983. The climate is
semi-arid. Mean annual precipitation
is47.4 cm and average monthly tem-
perature is 22.1 C0. Shallow clay-
gravel soils in highly stratified allu-
vial deposits supported an overstory
of mature plains cottonwood (Popu-
lus sargentii) and understories of
shrubs (Salix exigua, S. interior, Sym-
phoricarpos occidentalis, Toxicodendron
radicans, Vitis vulpina, and Rhus radi-
cans), forbs (Phragmites communis,
Spartina pectinatus, Chenopodium al-
bum, Conium maculatum, Rumex cris-
pus, and Melilotus alba), and grasses
(Elymus canadensis and Spartina pecti-
natus).

The niparian zone adjoining the
South Platte River was last grazed in
the early 1950's (M. Gardner, pers.
comm.). Ten 16-ha pasturcs were es-
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tablished within the riparian zone
and spaced at least 0.4 km apart to
eliminate interactive effects among
pastures. Five pastures selected at
random were grazed from mid-No-
vember 1982 to mid-March 1983 at
levels recommended by the U.S. Soil
Conservation Service, with 35.5, 30.8,
9.0, 37.2, and 36.8 AUMSs allocated.
Pre-treatment data were collected on
all pastures in March, June, and Au-
gust 1982. Posttreatment data were
collected on all pastures in March
and August 1983.

A 100-trap grid of Sherman live
traps with 15-m spacing between
rows and columns (135 x 135 m, 2.25
ha) was established in each pasture
to sample small mammal communi-
ties. Three, five-night trap sessions
were scheduled per year: prior
{middle March), during (late June),
and after (late August) the peak
small mammal breeding season. The
total number of trap nights for the
study was 25,000: 15,000 trap nights
pretreatment and 10,000 trap nights
post-treatment. Individuals were
marked with a numbered aluminum
ear tag, and species, sex, age, breed-
ing condition, trap number, and
weight were recorded. Density esti-
mates were made using the com-
puter program CAPTURE (Otis et al.
1978, White et al. 1982). CAPTURE
examines capture-recapture data,
gives population and density esti-
mates for five different models, and
indicates the model most appropriate
for estimation. Model M (H) was de-



termined to be the most robust of the
five estimators.

For each of the five trap sessions,
trap sites were categorized according
to trap success (no-capture vs. cap-
ture) and to the species captured at
that site. In March 1982, five no-cap-
ture sites and five sites for each spe-
cies were selected at random for
vegetation sampling within each pas-
ture. Beginning in fune 1982 and
thereafter, the sample size per pas-
ture was increased to ten no-capture
sites and ten capture sites for each
species.

Habitat variables were measured
using two linc intercept transects 5-m
in length at each selected trap site.
Variables included percentage cover
of sand, litter, grass, forb, and shrub
along the 5-m transect. Transects
were centered on the trap site and
oriented toward randomly chosen
cardinal compass directions (north,
south, east, or west). The linear inter-
cept of each variable with the

transect was measured with an incre-
mental tape. Two additional meas-
urements at each trap site were dis-
tance-to-nearest-understory (<10 m)
and distance-to-nearest-overstory
(>10 m). Vegetation sampling oc-
curred concurrently or immediately
following each trap session.
Chi-square tests were used to test
for pretreatment differences in spe-
cies composition among those pas-
tures chosen for grazing and those
chosen for controls. Chi-square tests
were also used to evaluate postireat-
ment data. A ¢-test was performed to
examine differences in mean body
weight between treatment groups.
T-tests were used to compare
habitat variables between species and
between species-specific capture sites
from all other trap locations. In each
season, the vegetation variables asso-
ciated with the capture sitcs of a spe-
cies were compared to the pooled
sample of vegetation variables con-
sisting of no-capture sites in addition

; chre1 —Totol numb rsorsm I mammcls ccpturedln grazed vs. un- .. a
.. grazed pastuws Mairch 1982 to August 1983, South P(cxﬂe River Wlldme A
Management Areq, neorCrook Colorndo P
Species/ Pretrecﬂmem Posttreatment
Treatment 5:March June  August March August
Deef Mouse S ; .
Control - o P R7 T 372 2427 3268 104
Grazed - : L 498 609 575 344 155 .
Western Harvest Mouse, -« ; R
Control 019 24 027 45 .9
Grazed 0 o0 T390 2722 40 3
Prairie Vole- BT L _
Control ' TR R my b 12 11 3
Grazed T A "2 6
Kangaroo Rat : L ;
Control . 12 9 10 Q
Grazed : e N e 0 0 0
Otherd - oL
Confrol D 7 17 2 5
Grazed 7 5 6 6 Q
iSignificontly different than offier reatraent ® <.05)
“Significanfly dvfferenrhhan ol‘her?reafmenf (P <.001). :
Jincludes house motse, hrspld pockef mouse northern grosshopper mouse,
masked shrew. and spoﬁed skunk
\. _/
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to sites for all other species (Dueser
and Shugart 1978). The degree of
habitat specificity was indicated by
the number of variables for which
the species sample differed from the
pooled sample. Following the spe-
cies-specific and pooled sample two-
group comparison, mean vegetation
values associated with each species
were compared on grazed and con-
trol pastures using {-tests. These pro-
cedures determined whether habitat
used by a specific species differed
from the average habitat available
and compared a species habitat use
on control and grazed areas regard-
less of habitat availability. Some
overlap in use of trap sites was ob-
served, thus the pooled sample is not
expected to be completely distinct
from the species specific sample
(Dueser and Shugart 1978).

All statistical tests and density es-
timates were performed using the
Statistical Package for the Social Sci-
ences (Nie et al. 1975).

Results
Species Composition

Nine species of small mammals were
captured in 1982 and 1983 (table 1).
The deer mouse (Peromyscus manicu-
[atus) was the most abundant species,
with the western harvest mouse (Rei-
throdontomys megalotis), kangaroo rat
(Dipodomys ordii), prairie vole (Micro-
tus ochogaster), house mouse (Mus
musculus), hispid pocket mouse (Per-
ognathus hisidus), northern grasshop-
per mouse (Onychomys leucogaster),
masked shrew (Sorex cinereus), and
spotted skunk (Spilogale putorius)
comprising less than 2 % of the 9,304
captures.

Pretreatment species richness did
not differ among grazed versus un-
grazed in March 1982 (X2 =247,P =
0.650) but significant were evident in
June (X*=15.39, P = 0.017) and Au-
gust (X2 = 33.18, P = 0.001) (table 1).
The differences in June and August
were caused by the abundance of



kangaroo rats, prairie voles, and
house mice on control pastures.
While three species—the hispid
pocket mouse, masked shrew, and
spotted skunk-—were found only on
pastures to be grazed. Number of
captures of the two common species,
the deer mouse and western harvest
mouse, were not different in June (2
=1.71, P = 0.187) or August (X? =
2.97, P =0.091) between pastures to
be grazed and control pastures.
Following nearly 4 months of
grazing, the composition of small
mammal communities in control ver-
sus grazed pastures differed in
March 1983 (X*=15.9, P = 0.001)
(table 1) but not in August (X* = 6.05,

P =10.109). The kangaroo rat was not -

captured on treated pastures in
March or August 1983 although pres-
ent in two of five pastures prior to
treatment in 1982. The number of
harvest mice captured in grazed pas-
tures increased markedly from
March 1982 to March 1983 (19 vs. 45)
in contrast to contro] pastures (39 vs.
40).

Inundation of all pastures in May-
July 1983 (see Knopf and Sedgwick
1987) appeared to influence species
distributions and abundances in Au-
gust. From March to August cap-
tures of deer mice on all pastures de-
clined from 611 to 259, western har-
vest mouse from 85 to 12, and kanga-
roo rats and mask shrews were no
longer captured.

Densities and Population
Structures

Only the deer mouse was captured in
sufficient numbers to calculate densi-
tics accurately. Deer mice densities
were consistently higher on grazed
pastures before and after treatment
{table 2). However, the density of
deer mice decreased 18.7% from pre-
to postireatment on the five control
pastures (x= 33.6/ha vs. x=27.3/ha)
versus 42.9% on the five treated pas-
tures (63.2/ha vs. 36.1 /ha) for the
same interval.

Age ratios appear unaffected by
grazing (table 2). In contrast, sex ra-
tios in deer mice shifted significantly
following grazing (X? = 4.90, P =
0.049) with three of five grazed pas-
tures having substantially more
males, Western harvest mice sex ra-
tios also changed following grazing,
with a higher percentage of females
captured, but sample sizes were in-
sufficient for separate tests on each of
the 10 pastures.

The percentage of female deer
mice in breeding condition was simi-
lar on all pastures prior to grazing
except in June 1982, when a higher
percentage of females (X*=3.84, P =
0.049) were in breeding condition on
control pastures. Following grazing,
the percentage of breeding females
was higher in March (X3 =5.53, P =
0.019) on control pastures yet grazed
pastures had a higher percentage of
breeding females (X*=5.44, P =
0.020) in August 1983. No significant

differences in the percentage of
breeding males or females between
treatment groups was observed for
the other species.

Deer mice body weights were
similar across pastures prior to graz-
ing, exceptin June (1 =3.18, P =
0.002). After treatment, mean body
weights for mature (subadult plus
adult) deer mice were significantly
less (¢ = 2.66, P = 0.008) on grazed
pastures (18.56 + 0.18g) than on un-
grazed pastures (19.3 + 0.21 g) when
data from all replicates were com-
bined. The divergence in mean deer
mouse body weight between control
and grazed pastures continued into
August 1983 (t =3.02, P = 0.003).

Species Hablat Use
Only sample sizes for the deer

mouse, western harvest mouse, prai-
rie vole, and kangaroo rat were suffi-

(
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cient for subsequent analysis. Habitat
use by deer mice differed from that
availablein 34% (12/35) of the ¢ tests
on control pastures and 12% (4/35)
of the tests on grazed pastures over
all seasons (table 3). Deer mice were
most frequently associated with a
lower percentage of grass cover and
litter as well as presence of shrubs.
Although habitat near deer mouse
capture sites differed from that avail-
able, habitat use was similar on con-
trol and grazed pastures. Among
those habitat variables associated
with the deer mouse, 66.7% (2/3) in
March 1982, 100% (2/2) in June 1982,
66.7% (2/3) in August 1982, 80% (4/
5) in March 1983, and 0% (0/5} in
August 1983 were similar on control
and grazed pastures.

Like deer mice, the harvest mouse
used habitats differing from those
available and preferred similar sites
on control and grazed pastures (table
4). Thirty-four percent (12/35) of the
tests on control pastures and 37%
(13/25) of the tests on grazed pas-
tures were significantly different
whereas the majority (68%, 13/19)
had similar values on control and
grazed pastures. The occurrence of
harvest mice was most strongly asso-
ciated with a high percentage of litter
and grass cover and a low percent-
age of sand around the capture site.

Prairie vole capture sites differed
from the average available site for
only 11% (4/35) of the habitat com-
parisons on control pastures and 17%
(6/35) of the habitat comparisons on

Table 3.—~Comparison.of
capture sites and th
March 1982 fo Augusf'
near Crook Celorad

Variable/
Treatment

Sand (%)
Control
Grazed
Litter %)+~ -
Control
" Grazed
Grass (%)
Control
. Grazed
- Forb %)
“ Contol
.Grazed
Shrub (%)
Control
. Grazed
- Disto?® o
CContrgl =+ Lt
“Grazed -
-Distu®
‘Cantrol. *
P Grazed

. ’Sugmﬁcanr (P < 0 05) d
sample. -

" Significont ® el 05) euff"
Distance to nearesf ovi rsfory (> JDm)

“Distonce to nearesf un ersrory (<10m)
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grazed pastures (table 3). Prairie vole
habitat was similar to habitat used by
western harvest mouse, as both ex-
hibited a preference for sites with a
high percentage of litter. For vegeta-
tion variables which were signifi-
cantly different on prairie vole cap-
ture sites compared to the pooled
sample of sites, 88% (7/9) had simi-
lar values on control and grazed pas-
tures.

Kangaroo rats exhibited the high-
est habitat specificity among the four
major mammal species (table 6).
Habitat variables from kangaroo rat
capture sites differed from the
pooled sample of sites for 64% (18/
28) of the habitat comparisons on
control pastures and 50% (7/14) of
the comparisons on pastures to be
grazed. The factors which appeared
most critical in determining the dis-
tribution of kangaroo rats was the
high percentage of sand, moderately
high percentage of forbs, and low
percentages of litter and grass.

Discussion and Conclusions

Kaufman et al. (1982} in Oregon
noted that small mammal densities
decreased just following grazing only
to increase to pre-grazing levels
within a year. Riparian grazing in
Oregon, as in most western range-
lands, is often in late spring to early
fall. A similar pattern, however, is
evident following winter grazing in a
riparian area in northeastern Colo-
rado with few detectable differences
observed in small mammal commu-
nity 5 months following grazing,
The elimination of kangaroo rats
from grazed areas appears tobe a
consequence of grazing although
they were never really abundant on
pastures to be grazed (table 1). In
sandhill rangeland of eastern Colo-
rado, Green (1969) found the density
of kangaroo rats approximately the
same on ungrazed and grazed pas-
tures. Kangaroo rats may not have
colonized riparian grazed pastures
because of a change in microhabitat




prior to, or unrelated to, cattle intro-
duction. Regardless, the riparian
zone appeared to be a marginal habi-
tat for this upland species.

Differences in agce ratios appear
unrelated to grazing. Abramsky
(1976) found that juvenile deer mice
do not readily enter traps and, thus,
may be under represented in age-
class ratios. The Trivers-Willard hy-
pothesis suggests that a population
under stress will produce an in-
creased proportion of females (Myers
1978). The imbalance in deer mouse
sex ratios observed in this study on
grazed, but not control pastures,
does not appear to be related to
change in primary sex ratio or sur-
vival of young as suggested by the
above hypothescs. Rather, most ani-
mals captured in March 1983 trap
session were adults, 70% of which
were tagged in 1982. The mean body
weight of deer mice on grazed pas-
tures following trcatment was lower
than on control pastures. A more
parsimonius hypothesis for the ob-
served shift in sex ratio s emigration
of females. Bowers and Smith (1979)
found that female deer mice inhabit
more mesic microhabitats than
males. Grazing by cattle may have
altered microhabitats preferred by
females and or other resources, par-
ticularly sceds, may have been more
abundant on control arcas. There is
substantial cvidence in other studies
that deer mouse populations are lim-
ited by seasonal food availability
(Gashwiller 1979), specifically in win-
ter (Taitt 1981).

Small mammal habitat use and
scasonal habitat shifts were similar
on grazed and control pastures. Each
specics illustrated differential habitat
use compared to availability, and
patterns in habitat use were little af-
fected by grazing. Deer mice habitat,
largely arcas with little grass cover,
was consistently distinguishable
from that of other species as reported
clsewhere (Bowers and Smith 1979,
Kantak 1983, Lovell 1983). Habitat
usc and number of captures of the
western harvest mouse, prairie vole,

and kangaroo rat reported in this
study are also consistent with that
previously documented. The western
harvest mouse is reported to be
closely associated with grassy sites
(Hill and Hubbard 1943, Lovell 1983)
and use of sandy sites by kangaroo
rats was noted by Green (1969). The
importance of vegetative cover to the
prairie vole has been well docu-
mented (Birney et al. 1976, Green
1969).

In summary, research reported in
this paper was conducted in an ex-
perimental framework, with five rep-
lications, to evaluate the initial effects
of cattle grazing in winter on small
mammal community in a riparian
area. Winter grazing of riparian areas
based on Soil Conservation Service

recommended levels appears to have
little initial effect on small mammal
populations and their habitats. The
study further indicates that pretreat-
ment assessment of habitat and small
mammal populations in studies to
evaluate effects of grazing in riparian
areas is important. Significant differ-
ences in small mammal numbers and
species-specific habitat use observed
following grazing could have been
attributed to treatment without
knowledge of pretreatment popula-
tion and habitat conditions.
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