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Rodent-Vegetation Relationships in Southeastern Montana

Abslract

Plant communities of southeastern Montana were surveyed for rodents over a two year period. Deer
mice lPeromlscus manfurlatrs) were rhe most abundant rod€nt species found on the study area, prairie
voles (Microlus ochrogaster"), meadow voles (,;l/. penT$yluanicus), s^geb:ittsh .goles (Lagun6 curtatus),
Wyoning pocker mice (Perognathus Jasciatus), thiteenlined ground sqrtkrcls (Spermapbitus
tridecemlinealus), least cllipt\u^ks (Eutamlas minimus), ^nd e^stern fox sqL rrels (.tcirlrs ,rger) also
were captured. Gmssland, riparian, and sagebtush communities showed the gteatest rodent abundance
and species divefsity. There was a significant positive relationship between rodent abundance and
the cover provided by some understory plmt species and uee density on the study area.

Introduclion

Small mammals are important components of most natural ecosystems in North
America. Dusek and Mccann (1973) consiclered some of the aesthetic, recreational,
and ecological values of deer mlce (Peromlscus ,ntrniculatus) that also apply to
many other rodent species. McCann (1974) stressed the need for more informa-
tion on rodent ecology in Montana.

Investigators have inferred from their data that microhabitat features such as
vegetation structure, cover and height, relative humidity, litter depth, and foliage
height diversity, are important plant community variables affecting rodent abun-
dance (M'Closkey and Fieldwick 1975, Bitney et at. 1976, Kirkland 1976, Holbrook
1978, Carroll and Genoways 1980). These fearures are directly felared to the life
form and larowth pattern of specific plant species within a plant community.

This paper presents estimates of relative abundance and population size of small
mammals in relation to plant cover in southeastern Montana.

'Present address: P.O. Box 2275, Fairbanks, Alaska 99707.
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Study Area

The study area of approximately 1 1,300 ha was located immediately west of rhe
town ofAlzada, Carter County, in extreme southeastern Montana. Elevadons ranged
ftom 1040 to I 130 m and annual precipitation averaged 37 cm. A majority of rhe
area (74 percent) was dominated by sagebrush grass vegetation associations. The
most abundant plants were big sagebrush (Artemisia tridentqta) andbuffalograss
(Buchloe dactlloides). Ripafian areas, primarily wooded stream bottoms, were the
next most prevalent type (14 percent), composed of green ash (Fraxinus penn,
slluanicus) and snowberry (Sjmpboricatpos sp.). Pine forests, on 8 percent of
the study are?, occupied higher elevations. Major plants in this forest were
ponderosa prne (Pinus ponderosa) and western wheatgrass (Agroplron smitbii).
Grassland areas covered the least amount of land (0.2 percent) and wefe composed
of western wheatgrass and neddleleaf sedge (Carex eleocbaris). TLre rcmainder of
the study area (3.8 percent) was classified as land disturbed by benronite mining.
Plant names follow those given by Scott and lfasser (1980).

Cattle and sheep were managed on a rest rotation grazing system on the study
afea.

Methods

In both the riparian and sagebrush communities four sampling sites were selected.
Two sites each were studied in pine forest and grassland communities. Sites were
selected as representative of the variability within a plant community. The number
of replications established in a plant community were based on that variability
and land area occupied.

Each site was surveyed for small mammals with two trap lines approximately
61 m apart. Each line consisted of atotalof 20 Sherman live traps ( 9 X 8 X 23
cm) being spaced at 10 m intefvals. Rodents were trapped dufing the second week
ofeach month from April through October duting 1979 and 1980. A mixture of
rolled oats, bird seed, and peanut butter was used as bait. Traps were prebaited
for one night, then opened for the following three nights. Traps were exposed
6720 and 3350 trap nights in sagebrush and riparian comnunities and in pine forest
and grassland communities, respectively. Captured rodents were identified as to
species, weighed, marked, and released.

Relative abundance of rodents was estimated as the total number of a species
captured, including recaptures, per 100 trap nights. Abundance figures were aver-
aged across consecutive months to provide seasonal estimates. April throughJune
comprised the spring season, July and August summer, and September and Oc-
tober fall. Comparisons in rodent abundance among seasons were made.

Rodent population size was estimated using the CAPTURE computer program
as described by Otis et al. (197a). Estimates were made for each species, for each
year, and plant community if sufficient data were available. \fe chose one model
to estimate population size based on the initial results and tests for population
closure.

Percent canopy cover ofunderstory plant species was determined at each trap-
ping site using methods described by Daubenmire (1959). At each set of trap Iines,
three 50 m line transects were established approximately 30.5 m apart and
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parallel to the trap lines. Canop)'coycrage ciass ofeach pl2nt species s,.as cstimarecl
in 50 t\\ 'o by fivc dm plots systematically spaccd evcry meter along each transect
l ine. Tree densities $'ere estimatcd by cour.rt ing all trees within a 50 x 50 m plot
at each trappinEl site.

DilTerences in relafive abundaDCe of the three most abundant small mamnrals
were analyzed with factorial analysis of variance for siEinif lcance betwccn years,
seasons, plant con]lnunitics, and species. Tukcy's merhod was used to determinc
wl]ich factofs produccd difTerences. Product-ntoment corrclation comparcd ro-
dcnt abundance ancl canopy cover of plants, l i tref, aDcl bare gr.ouncl, as N'ell as
tree densities. For each vear of study, plant community parameters I 'ere stable
x'hercas roclelrt capturcs tlucruateal monthly. Differences wcre considerecl signifi
cant at the 5 percent lcvel of probabii ity.

Results

Rodents captured, in decreasing older of abundance, werer deer mice, meadow
voles (,Uicrotus pennqlututicus), thirteen lined ground squirrels (Spermophitus
lri.lecemlineatus), Ieasr chipmunks (Eutamias minimus), prairie volcs (rU.
ocbrogaster), $0yoming pocket mice (Peragnatllus Jascrala.s), sagebrush voles
(.Lagurus curtatus), ancl eastcrn fbx squirrels (Sciurus n.iger) (Table 1).

Thrcc categories of rodent abunclance I 'ere examined: ycar, season, and plant
comrnunit,v. Total populations were higher in 1979 than 1980. Deer mouse abun
dancc was gfeater (P < 0.01) in 1979 rhan 1980 in grasslands during spring, in
pine and sagebrush hebitars during summer, and in riparian habitat aluring all
seasons. Mlcrclr.s spp. and, Lagurus curtatus utcre not capturecl in 1980. No other
species cxhibiteal siglrif icant differences in abundance between ycars.

Onl)' deer mOuse abundance exhibited significant seasonal differences, and only
during 1979 (Table 1). Deer micc were mosr abundant during spring, lcss so ir.r
summer. ?ncl least in fall.

Rodent abundance r.as gencrally higher in grassland and rip:rrian conmunities,
but seasonal differences s'erc noted. Again, onl,v deel mice exhibitcd significant
differences in relati\.e abunclancc between conmunity tvpes, and only dLrring 1979
(Tablc 1).

Deer mice and voles (Xlicratus spp.) ivere the most abundant rodents in 1979
in most planf communities. During 1980, deer micc and thirteen lined grouncl squir
rels $'erc mosr abundant (Table l). No differences in abun.lancc (P > 0.05) werc
eviclent among rodcnt species captured in 1980 (Tablc 1).

Rodent population size was estimatcd using the model fbr heterogeneous trap
ping probabil it ies among individurls (l able 2). Popularion estim?tes could bc de-
rived fbr deer micc, voles, and ground squirfels for 1979; however, only dcer mice
popuhtions could be estimate.l in 1980.

Rodent populations were Elrcatest i11 riparian habitat cluring both vears. Ro
aleDt popul2tion estimatcs \\ 'ere greatest for all plant communitics during 1979.
I)eer n]ice r,'ere the n()st 2bunclant roclent in an,v habitat bascd on poltulation
cstimates (Table 2). Gcnerally, estimated population size closel_v follox,.ed trcncls
in relxtive abundancc. The test fo. closurc was significant (P < 0.03) in all cascs.
The mo.lel for capture probabil ir) '  varying among individuals fit the clara bcsr and
was used for all population cstimetes (Table 2). However, in a fcw cases, the
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TABLE 2. Populatioo estimates ofsome rodents (i 1 SE) for four plant communities in southeastern
Montana during 1979 and 1980.

Plant Community

Year and Rodenl Species Grxssland Riparian Sagebrush

1979

Peram! sc us man iculatus

M icrot us P enns y I uan icus

S p ermoo b ilus tri decem lineatus

19aO

Peromlscus m anicu latus

I2a + 44

7 2 t 2

1 6  I  6

r3A ! 23

1 1 7  + . i l

1 3  t 2 1 4 r 1 3

3 9  ! 7 3 7 r 1 6

model for capture probability varying due to a behavioral response to capture,
variation over time, and for probability of capture remaining constant, were
significant.

Significant correlations (P < 0.05) among understory plant species canopy
cover, and tree densities, with rodent abundznce were detected. Only deer mice,
voles and thirteen lined ground squirrels were included in correlation analysis
(Table 3).

Vole abundance was positively associated with cover of smooth brome (Brom rs
inermis), japtlnese brome (8. japonicrs), common timothy (Phleum pratense), ma-
coun's wildrye (Elynus macounr, bluegrasses (Poa spp.), and density of
chokecheffy (Prunus uirgini6nus), green ash, and box€lder m?ple (Acer negundo).
Snowberry cover was also significantly correlated with vole abundance.

Deer mouse distribution was positively related to cover of wheatgrasses, m2
coun's wildrye, japanese brome, and total cover, as well as to the density of peach-
leaf willow (Salix anxygdaloides).

Significant correlations among thirteen lined ground squirrel abundance and
cover of western wheatgrass, bare ground, and plains prickly pear (Opuntia
polyacdntba) were observed (Table 3).

Oiscussion

This investigation indicates that some rodent species occupied only one or two
plant communities, while others were found in a variety of communities
throughout the study area. Other studies have shown the same thing (Zimmer
man 1955, Geluso 1!71, Stinson 1978, Feldhammer 1979, Stamp and Ohmart
1979). Necessary microhabit features are present within broad habitat types where
rodents occur in southeastern Montana. Presumably plant species that 2re correlated
with rodent abundance are an integral part of those microhabitats.

Coffelations among rodent abundance and habitat features indicates the relative
importance ofcover provided by a relatively few plant species. Correlations were
based on rodent and plant abundance over the entire study area, and are not limited
to a specific plant community rodent relationship. Correlations indicate that voles
are associated with plant communities where grasses, shrubs, and trees are major
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TABLE 3. Product moment correlations amoog understory plant species and bare grouncl canopy cover,
tree densities, and rodent abundance in southeastern Montana_ * : p < O.05, *' : p <
0.01, " '  :  P < 0.0001 at 146 d.f.

Rodents

spp.

Bare ground
Total cover

Grasses
Asropyron spp.

Bromus inermls

Elymus macauni
Plrleum pratense

Shtubs
Artemisia tridentata
SymPboricaroos spp.
Opuntia pol!acantba
Trees

Flaxi nus penn sy l1)an i cus
Prunus uirginianus
Salix amlgclaloides

0.06
0 .34 "  t

o .45 " '
0 .34 " '

0 .35 .  .  -

o .22 '  '

o.25"

0.05
0 . l 7 '
0 . 1 0

0.06
0.o4
0.001

0 .37 '  -  -

0 . r 4
0.06
0 . 1 3
o . l 4
0 . l 9 '

0 . 2 1 '
0 . l 5
0 .48 " '

0 . 1 6
o .23 . .
0 . 1 4
0 .01

o .21*
- 0 . 0 2 " .

0 . 3 1 " '
o .27 '  '

o . 23 "

0 . 5 3 - - .

o .22 "

-  0 . 2 1 "

0 .48 -  - '

0 . 5 0 - . -
0 . 3 7 " '
0 .05

features. Vole abundance was highest in riparian communities where grass, shrub,
and tree abundance was great. Deer mice were also associated with areas of abun
dant grass cover, and peachleaf willow density was also a maior habitat feature.
Deer mice were abundant over the entire study area, but most abundant in riparian
habitat where grass cover was greatest and peachleaf willow was present. Thirteen
lined ground squirrels were associated with grass cover as well as plains prickly
pear, and bare ground. These ground squirrels were captured in every area ex-
cept those occupied by pine communities. Ground squirrels, which were most
abundant in sagebrush and grassland communities, were also captured in a riparian
area that was in close juxtaposition to both a sagebrush and grassland community.

It should be noted that correlations do not necessafily represent cause and ef
fect relationships. Rodents in southeastern Montana may occupy habitat based on
features other than plant cover. These features may be correlated with plant abun
dance, as are seed production, insect populations, and moisture gradients. Never
theless, cover provided by plants is one of many important habitat features.
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