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We examined temporal relationships between characteristics of populations of cotton rats
(Sigmodon hispidus) and vegetative characteristics of habitats following secondary succession of post oak (Quercus stellatabblackjack (Q. marilandica) savannas in central Oklahoma. Successional changes in vegetation were induced on manipulated habitats by one
of two herbicides (tebuthiuron, triclopyr) applied in 1983 and used in combination with
or without annual prescribed burning during 1985 to 1988. Relative population density
(animals caught per 100 trapnights) and percentage of reproductively active adult females
(lactating or pregnant) were significantly greater on manipulated habitats dominated by
monocots (grasses) than on habitats with monocots and dicots or undisturbed controls.
Herbaceous dicots also influenced the density of cotton rats, especially in 1986; relative
density peaked on all manipulated habitats following a peak in production of herbaceous
dicots in 1985. Nutritional quality of herbaceous vegetation may have been enhanced by
annual burning; relative densities and proportions of juveniles in the trapable population
were higher in burned than in unburned habitats. This observation was most pronounced
in 1986,when herbaceous dicots comprised a greater proportion of the primary production,
than in 1987 or 1988.
Key words: Sigmodon hispidus, herbicide, fire, population dynamics, monocots, dicots
vations generally are supported by foodhabit studies that typically show monocots
comprising > 80% of the diet of cotton rats
(Kincaid and Cameron, 1982). Characterization of preferred habitat is complicated
by seasonal, sex-related, and density-related
shifts in habitat use by cotton rats (Kincaid
and Cameron, 1985; Kincaid et al., 1983;
Lidicker et al., 1992).
Although there is general agreement that
habitat use and preference by cotton rats
depends on density of monocots, other
studies have been equivocal in demonstrating the role of other life forms of vegetation
(Fleharty and Mares, 1973; Goertz, 1964;

Cotton rats (Sigmodon hispidus) occupy
a wide variety of habitats throughout their
range (Cameron and Spencer, 1981). Nonetheless, their distribution within any particular type of habitat is not random (Kincaid
et al., 1983). In the coastal prairie of Texas,
habitat variation is the dominant environmental factor influencing the dynamics of
populations of cotton rats (Cameron, 1977;
Kincaid and Cameron, 1982,1985;Kincaid
et al., 1983). In this case, cotton rats show
a strong association with monocot-dominated (grass) patches (with some shrub
overstory) and little or no affinity for dicotdominated patches of habitat. These obserJournal of Mammalogy, 75(1):5&59,
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Guthery et al., 1979; Kaufman and Fleharty, 1974; Senzota, 1985). Part of this discrepancy is due to strong interactions between the composition of vegetation
(proportion of monocots versus dicots) and
structural (density and height of vegetation;
cover) attributes ofthe habitat (Fleharty and
Mares, 1973; Goertz, 1964; Phillips, 1936).
Cotton rats may respond favorably to high
proportions of dicots in the habitat if cover
remains optimal. For example, Guthery
(1977) and Guthery et al. (1979) observed
an irruption of cotton rats on root-plowed
prairie that experienced an increase in diversity and biomass of early-successional
forbs (i.e., Sida) and members of the Abrosiaceae. Similar irruptions in density of cotton rats have occurred on drained lakebeds
in central Oklahoma after latent seed stores
germinated and produced dense standing
crops of herbaceous dicots (R. L. Lochmiller, pers. comm.). Our objective was to
assess relationships between population and
physiological characteristics of cotton rats
and vegetative characteristics of habitats
following secondary succession of post oak
(Quercus stellatabblackjack (Q. marilandzca) savannas in central Oklahoma.

MATERIALS
AND METHODS
Research was conducted on the Cross Timbers
Experimental Range, located ca. 11 km southwest of Stillwater, Oklahoma (36O02'40" to
36Q4'2OVN,9799'30" to 97'1 1'39"W). The Cross
Timbers Experimental Range provided an opportunity to monitor demographic changes in
populations ofcotton rats on 648 ha of rangeland
undergoing secondary succession and representing a continuum of habitats, ranging from monocot- to dicot-dominated sites. The Cross Timbers
Experimental Range originally represented upland forest with interspersed grassland-cedar savannas. Prior to treatment, this area was representative of the cross-timbers vegetational type
(Ewing et al., 1984), which accounts for nearly 5
x 1O6 ha of rangeland in Oklahoma, Kansas, and
Texas (Soil Conservation Service, 198 1).
Upland-forest habitats in the Cross Timbers
Experimental Range are dominated by post oak
(Quercus stellata) and black-jack oak (Q. mari-
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landica) in the overstory and eastern redcedar
(Juniperus virginiana), rough-leaf dogwood (Cornus drummondii), redbud (Cercis canadensis),
American elm (Ulmus americana), and coralberry (Symphoricarpos orbiculatus) in the understory. Herbaceous ground cover is dominated
by little bluestem (Schizachyrium scoparium),
Indiangrass (Sorghastrum nutans), rosette panicgrass (Panicum oligosanthes), and western ragweed (Ambrosia psilostachya).
The Cross Timbers Experimental Range was
divided into 20 fenced experimental plots (32.4
ha) representing four replications each of five
experimental treatments of brush control in a
randomized-block design. Plots were assigned to
respective blocks according to their similarity in
total cover of woody canopy and soils. The experimental treatments were: 1) tebuthiuron, a
soil applied herbicide (Dow Elanco, Indianapolis, IN), applied aerially at 2.2 kg/ha in March
1983; 2) tebuthiuron (as with treatment 1) with
annual prescribed burning beginning April 198 5;
3) triclopyr, a foliage applied herbicide (Dow
Elanco), applied aerially at 2.2 kg/ha in June
1983; 4) triclopyr (as with treatment 3) with annual prescribed burning beginning in April 1985;
5) control plots receiving no herbicide or burning. All plots were moderately grazed by yearling
cattle from April to September of each year.
Current standing crop of understory vegetation was sampled in late July and early August
each year. Vegetation was sampled within movable wire cages (50- by 50-cm ground surface
area) in March to prevent grazing. In March, each
of seven cages were randomly placed in densely
wooded (> 80% woody-over-story canopy cover), shallow, and sandy savanna sites. Growth
from the current year was clipped to ground level
and separated into monocots (grasses), woody
dicots, or herbaceous dicots and dried at 70°C
to determine dry weight. Growth ofwoody dicots
included leaves and production of twigs of all
woody species growing r 1.5 m above ground
level.
Populations of cotton rats were censused on
10 occasions; March, June, September, and December of 1986 and 1987, and June and December of 1988. During the first sampling period,
two of the four replicates of each treatment were
selected randomly and censused using removal
trapping on a 1.1-ha grid (8 by 8 with 15-m
spacing) that was randomly placed in uplandforest habitat. Trapping grids were relocated be-
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fore each sampling period so that no area within
an experimental pasture was trapped more than
once. Replications were alternated after every 2
successive sampling periods. Two Museum Special traps per station and one Victor rat trap at
every other station (equals three traps at every
other station) were placed adjacent to available
woody or herbaceous structures within a 1-m
radius of the grid point. One Museum Special
trap per station and all Victor rat traps were baited with a mixture of peanut butter and rolled
oats, whereas the second Museum Special trap
was baited with sliced apples. Each grid was
trapped for 3 consecutive nights, with daily removal of all captured individuals. Relative density was estimated as the number of animals
caught per 100 trapnights (a trapnight was defined as one trap set for a single 24-h period).
Catch per unit effort was calculated as the mean
of the replications within each treatment, with
corrections made for traps sprung by all causes
(Nelson and Clark, 1973). Collected animals were
returned to the laboratory, and lengths of body,
tail, and hind foot (k 1 mm), as well as body
mass (t-0.1 g) were determined. Animals 260.0
g were classified as adults; those <60.0 g were
classified as juveniles (Odum, 1955).
Reproductive status of each male was determined by scoring the relative abundance of sperm
in the epididymides and weights of the testes and
seminal vesicle gland. Presence of spermatozoa
in the epididymis was ascertained by cutting the
caudal pole, extruding its contents, and smearing
them across a glass microscope slide. Slides were
examined microscopically, and sperm abundance was ranked as 0 (none), 1 (trace), 2 (moderate), or 3 (abundant). Females that were pregnant or lactating were considered reproductively
active. Females were classified as pregnant, and
embryos were counted when visible upon necropsy. Females were considered lactating if
mammary tissue was conspicuous with hair-free
areas surrounding the nipples.
Condition of both sexes was assessed by examining weights (k0.1 g for body, -to. 1 mg for
others) of liver, spleen, adrenal glands (Christian
et a]., 1965), body, and oven-dried stomach contents. Contents of each stomach were removed
and dried to constant weight at 55°C. A general
condition score was calculated for each animal
as 100 times body weight divided by length of
body.
Catch per unit effort estimates were arcsine
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transformed (Sokal and Rohlf, 198I), and differencesamong treatments and seasons tested by
two-way analysis of variance (PROC GLM -SAS
Institute, Inc., 1985). Differences in age ratios,
sex ratios, sperm abundance, and female reproductive status among treatmentsand seasonswere
tested using chi-square analysis (Koopmans,
198 1). Body mass, organ and gland masses, and
condition scores were rank transformed, and then
main and interactive effects of treatment, season,
and sex were examined using analysis of variance
(Conover and Iman, 1981). Specific contrasts and
Duncan's multiple range tests were used in all
analysis-of-variance procedures to evaluate differences between major brush-treatment components (tebuthiuron versus triclopyr, burned
versus unburned, brush treated versus untreated
controls). Statistical significance was P 5 0.05
for all tests.

Habitat characteristics. -Manipulated
habitats, regardless of herbicide or fire regime, exhibited a substantial increase in
production of herbaceous monocots and dicots compared to control sites (Fig. 1).
Overall, peak productivity of herbaceous
dicots (1985) and monocots (1986) was 81
and 46 times greater, respectively, on manipulated habitats than on controls. A peak
in productivity of woody dicots was not apparent, although overall productivity in
1986 on habitats manipulated with triclopyr (burned and unburned) was two times
that of controls. However, burned and unburned tebuthiuron-treated habitats were
essentially equal (14O/o greater) to controls
(Fig. 1). Productivity of herbaceous dicots
steadily declined from 1986 through 1988;
nonetheless, monocots and woody dicots
exhibited only marginal fluctuations in productivity.
Population characteristics. -Based on the
capture of 707 cotton rats, relative densities
(Fig. 2) differed among seasons (two-way
ANOVA, P < 0.001) and experimental
treatments (P < 0.001). Specific contrasts
revealed that relative population density of
cotton rats from modified habitats were significantly (P < 0.001) greater than those
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from controls. Relative population density
also was significantly greater on habitats
modified with tebuthiuron (P < 0.001)
compared to those treated with triclopyr and
on burned habitats (P < 0.025) compared
to unburned habitats. Overall, relative population densities of cotton rats were greatest
on tebuthiuron-treated habitats that were
burned annually. Populations on all modified habitats peaked during winter 1986;the
greatest density was 8.29 animals/100 trapnights on pastures that were burned and
treated with tebuthiuron representing an
eight-fold increase from spring. Cotton rats
were captured on control pastures only in
summer and autumn 1986, and relative
density never exceeded 0.92 animals/ 100
trap-nights.
Males composed 55.0% of the total sample, with no significant relationship of sex
ratio to season or experimental modifications (P > 0.05). Juveniles were collected
in all sampling periods; however, the percentage ofjuveniles fluctuated greatly among
pooled seasons (x2 = 28.9, d.$ = 3, P <
0.00 1). Proportion of juveniles was greater
in summer (56%) and autumn (54%) than
in spring (28%) and winter (38%). Proportion of juveniles differed significantly among
experimental treatments (all years pooled;
x2= 12.1, d$ = 4, P < 0.025),with a greater
proportion in burned than unburned habitats (x2 = 10.5, d.$ = 1, P < 0.005; Fig. 3).
Differences in percentage of juveniles between burned and unburned habitats were
most pronounced in 1986 (x2 = 9.6, d.$ =
1, P < 0.005) and 1988 (x2 = 5.5, d.$ = 1,
P < 0.025).
Reproductive activity. -Peaks of reproductive activity by adult females occurred
in autumn 1986 and 1987, when 93% and
100% of adult females, respectively, were
reproductively active (Fig. 4). Percentage of
reproductively active adult females was
higher than expected in autumn and less
than expected in winter and spring (years
pooled; x2 = 96.1, d.$ = 3, P < 0.001).
Percentage of adult females that were reproductively active (all seasons and years
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I
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FIG. 1. -Current standing crop @/ha) of (a)
monocots, (b) herbaceous dicots, and (c) woody
dicots on five experimental treatments fiom 1984
to 1988.

pooled) was lower than expected on triclopyr-modified habitats compared to those
modified with tebuthiuron (x2 = 3.9, d.$ =
1, P < 0.05; Fig. 4). Litter size ranged from
three to 12 individuals
= 6.55; S E =
0.23; n = 63), and no differences among
seasons or experimental treatments were
observed.
Mean mass of testes as well as mean mass
of seminal vesicles differed significantly (P
< 0.001) among seasons. Multiple-range
tests showed that mass (8f SE) of testes
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FIG.2.-Total catch per unit effortof cotton rats on five experimental treatments from spring 1986
to winter 1988. First two letters of each label on X axis represent season (SP, SU, FA, and WI =
spring, summer, fall, and winter, respectively),and last two numbers represent year.
and seminalvesiclesfor each season differed
from those in all others and that testes and
seminal vesicles were heaviest in summer
and lightest in winter (testes, 1.53 a 0.11 g
versus 0.13 a 0.0 1g; seminal veiscles, 0.80
a 0.1 1g versus 0.02 k 0.002 g). Additionally, season influenced percentage of adult
males with relative sperm abundance scores
r 2 (all years pooled), with greater than expected percentages in summer (95.2%) and
autumn (78.8%) compared to spring(50.0%)
and winter (3.4%) (x2 = 120.4, d.J: = 3, P
< 0.001). Significant differences in mean
mass of testes, mass of seminal vesicles, or
relative sperm abundance scores r 2 did not
exist among experimental treatments (P >
0.10). However, specific contrasts indicated
that mass of seminal vesicles from adult
cotton rats from triclopyr-treated habitats
were significantly (P < 0.02) heavier than
those from cotton rats from tebuthiurontreated habitats.

Condition.-Body mass of females was
corrected for pregnancy prior to analysis by
subtracting uterine mass from body mass.
Mean ranked body mass as well as condition differed significantlyamong seasons (P
< 0.001), with a significant season by sex
interaction(P < 0.006). Multiple-rangetests
indicated that adult body mass and condition in autumn and summer (mass, 111.4
k 3.1 g; condition score, 71.0
1.5) were
greaterthan in spring and winter (mass, 87.8
+ 1.6 g; condition score, 60.3 f 0.8), due
primarily to higher body mass of females.
Habitat modifications had no influence (P
> 0.10) on body mass or condition score of
adult cotton rats.
Mass of stomach contents differed (P <
0.024) between sexes and was analyzed separately for males and females. Mass of dried
stomach contents of males collected from
undisturbed habitats (1.53 0.14 g, n = 4)
was greater than that of males from modi_+

+
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FIG.3.-Differences in percent juvenile cotton rats among five experimental treatments for (a)
pooled years and seasons and for pooled seasons in 1986 (b) and 1988 (c). Values above bars represent
sample size.
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CONTROL

EXPERIMENTAL TREATMENT
FIG.4. -Seasonal trends in percent reproductively active (pregnant or lactating) adult female cotton
rats from spring 1986 to winter 1988 (a) and differences among experimental treatments for which
years and seasons were pooled (b). First two letters of each label on X axis represent season (SP, SU,
FA, and WI = spring, summer, fall, and winter, respectively), and last two numbers represent year.
Values above bars represent sample size and asterisks above bars denote seasons in which pregnant
females were caught.
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fied habitats (0.82 k 0.06 g, n = 117, P <
0.05); for females, no differences in mean
mass of dried stomach contents occurred
among treatments. Seasonal differences in
mass of stomach contents were apparent for
females (P < 0.001), but not males (P >
0.10). Mass of stomach contents of females
collected in summer (1.10 + 0.1 1 g) and
0.15 g) was greater than
autumn (1.37
that of females collected in winter (0.78 f
0.09 g).
Ranked masses of liver and spleen of
adults did not differ (P > 0.10) among experimental treatments, but seasonal differences were apparent (P < 0.028 and P <
0.00 1, respectively), and there was a significant season by sex interaction (P < 0.00 1).
Mean liver mass and spleen mass were highest in summer (4.53 + 0.35 g and 0.21 f
0.02 g, respectively) and autumn (4.35 +
0.3 1 g and 0.22 + 0.02 g, respectively) for
females, and in spring (4.67 + 0.22 g and
0.30 f 0.04 g, respectively) for males. Paired
adrenal gland mass differed between sexes
(P < 0.001), but was not influenced by experimental treatments (P > 0.10). Seasonal
differences were significant for both males
and females (P < 0.001 and P < 0.006,
respectively). Adrenal mass of males was
heavier in spring (0.03 3 f 0.002 g) and winter (0.030 k 0.00 1 g) than in autumn (0.02 1
+ 0.002), and adrenal mass of females was
heavier in summer (0.045 + 0.004 g) than
in winter (0.03 1 + 0.002 g).

*

A previous study in the vicinity of the
present experimental area documented a
strong relationship between density of cotton rats and production of monocots in the
cross-timbers vegetational type (Goertz,
1964). Later studies in tallgrass prairie of
Kansas (Fleharty and Mares, 1973) and
coastal prairie of Texas (Kincaid and Cameron, 1985)provided further support for the
premise that cotton rats have a strong preference for monocot-dominated habitats.
However, no study has explored adequately
the responses of populations of cotton rats
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to experimental manipulations of habitat
that induce secondary succession, altering
the availability of monocots and dicots (both
herbaceous and woody). We hypothesized
that indices of reproductive activity, condition, and density should increase on modified habitats in which production of monocots was elevated compared to undisturbed
controls, be greater on monocot-dominated
areas that were treated with tebuthiuron than
on comparable areas treated with triclopyr,
and be greater on burned than unburned
habitats because of improved quality of forage. We further expected that population
responses on modified habitats should be
proportional to successional changes in primary production of monocots.
Demographic responses of populations of
cotton rats to changes in production of
monocots and dicots were in general agreement with these hypotheses. Removal of
savanna overstory resulted in increased
production by monocots, which peaked in
1986 and remained high through 1987. Relative densities of cotton rats ostensibly increased in response to increased production
of monocots, although this effect was restricted primarily to 1986. The positive association between density of cotton rats and
production of monocots also was supported
by the observation that peak densities were
lowest in 1988, when production of monocots declined from 1987 levels on all habitats. Relative densities of cotton rats also
were higher on tebuthiuron-treated habitats, which supported greater biomass of
monocots in all years compared to those
modified with triclopyr. Efficient control of
woody resprouts by tebuthiuron resulted in
89% and 164%more average monocot-biomass on tebuthiuron-modified habitats
compared to triclopyr-treated habitats in
1986 and 1987, respectively. Production of
woody dicots was two to three times greater
on triclopyr-treated pastures than on tebuthiuron-treated areas, and, thus, triclopyr
treatments may have been avoided by cotton rats (Kincaid and Cameron, 1985; Kincaid et al., 1983). Reproductive activity of
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females paralleled differences in density between tebnthiuron-and triclopyr-treated
habitats.
A positive association between relative
density of cotton rats and production of
monocots was apparent; however, production of monocots alone did not completely
account for observed demographic responses. This was evident in 1987, when
despite no appreciablechange in production
of monocots, relative density of cotton rats
declined in manipulated sites and remained
low through 1988. After the 1985 growing
season, all modified habitats were characteristic of early secondary succession on disturbed sites and were dominated by a variety of herbaceous dicots. Although
populations of cotton rats were not censused
until the following spring, we suspect densities in 1985 were high and over-winter
survival was a contributing factor to the high
density observed in 1986 (Cole and Batzli,
1979; Fleharty et al., 1972). Production of
herbaceous dicots declined in 1987 and
1988, corresponding to declines in relative
densities of cotton rats on all modified habitats.
Monocots provided necessary cover and
forage requirements to pennit colonization
of habitats, but selected species of herbaceous dicots probably provided important
nutritional resources to stimulate recruitment during early secondary succession
(Randolf et al., 1991). Male cotton rats on
undisturbed sites consumed about two times
more dry matter than did cotton rats from
treated sites. Consumption of more forage
on control sites may have been an attempt
to meet nutritional requirements on poorquality forage. In general, however, indices
of condition indicated that trapable cotton
rats were indistinguishable among treatments. Monocots compose a major component of the diet of cotton rats (Fleharty
and Olson, 1969); herbaceous dicots also
are important, especially in spring (Kincaid
and Cameron, 1985). Use of herbaceous dicots was not quantified through dietary
analyses in our study, but cursory exami-
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nation of stomach contents revealed consumption of pokeweed (Phytolacca americana), which was a dominant species in all
modified habitats in 1986, but declined substantially in abundance in 1987 and 1988.
Burning of habitats had a positive influence on populations of cotton rats, as indicated by greater relative densities and percentage of juveniles in the trapable
population. Litter size was not different between burned and unburned treatments, indicating that increased survival of neonates
may have been the primary contributing
factor to increased numbers of juveniles on
burned sites. Burning effects were most pronounced in 1986, when overall population
density of cotton rats was highest and dicots
constituted the greatest proportion of the
herbaceous vegetation compared to 1987
and 1988. Standing biomass of herbaceous
dicots on burned habitats that were treated
with tebuthiuron or triclopyr exceeded their
unburned counterparts by 87 and 9O/o, respectively. Additionally, spring burning of
rangeland can increase the nutritive quality
of several species of plants (Allen et al., 1976),
thereby further enhancing the benefits of increased production by herbaceous dicots.
Responses of populations of cotton rats
to experimental manipulations support the
concept that herbaceous dicots are an important and necessary resource. A limited
number of controlled studies are available
that examine the demographic responses of
cotton rats to secondary succession on disturbed habitats. Kaufman et al. (1990) observed that cotton rats preferred disturbed
over undisturbed habitats and suggested that
cotton rats would be less affected than other
species of rodents by destruction of nativegrassland habitat. Similar associations of
cotton rats with disturbed, forb-dominated
agricultural habitats have been described by
Fleharty and Navo (1983).
ACKNOWLEDGMENTS
This is journal article 6036 of the Oklahoma
Agricultural Experiment Station. This study was
funded in part by the National Science Foun-

February 1994

McMURRY ET AL. -POPULATION DYNAMICS OF COTTON RATS

59

GUTHERY,
F. S. 1977. Rodent movements in South
Texas and their relation to density estimates. Proceedings of the Southeastern Association of Fish and
Wildlife Agencies, 3 1: 18-23.
AND V. W. LEHMANN.
GUTHERY,
F. S., T. E. ANDERSON,
1979. Range rehabilitation enhances cotton rats in
South Texas. Journal of Range Management, 32:
354-356.
KAUFMAN,
D. W., AND E. D. FLEHARTY.1974. Habitat selection by nine species of rodents in northcentral Kansas. The Southwestern Naturalist, 4:443452.
KAUFMAN,
D. W., B. K. CLARK,AND G. A. KAUFMAN.
1990. Habitat breadth of nongame rodents in the
mixed-grass prairie region of north central Kansas.
The Prairie Naturalist, 22: 19-26.
KINCAID,
W. B., AND G. N. CAMERON.1982. Dietary
variation in three sympatric rodents on the Texas
ALLEN,L. J., L. H. HARBERS,
R. R. SCHALLES,
C. E.
coastal prairie. Journal of Mammalogy, 63:668-672.
OWENSBY,
AND E. F. SMITH. 1976. Range burning
-.
1985. Interactions of cotton rats with a patchy
and fertilizing related to nutritive value of grass.
environment: dietary responses and habitat selecJournal of Range Management, 29:306-308.
tion. Ecology, 66:1769-1783.
CAMERON,
G. N. 1977. Experimental species removKINCAID,W. B., G. N. CAMERON,
AND B. A. CARNES.
al: demographic responses by Sigmodon hispidus and
1983. Patterns of habitat utilization in sympatric
Reithrodontomys fulvescens. Journal of Mammalocoastal prairie rodents. Ecology, 64: 147 1-1 480.
gy, 58:488-506.
KOOPMANS,
L. H. 1981. An introduction to contemCAMERON,
G. N., AND S. R. SPENCER.1981. Sigmoporary statistics. Duxbury Press, Boston, 599 pp.
don hispidus. Mammalian Species, 158:1-9.
LIDICKER,
W. Z., JR., J. 0. WOLFF,L. N. LIDICKER,
CHRISTIAN,
J. J., J. A. LLOYD,AND D. E. DAVIS.1965.
AND M. H. SMITH. 1992. Utilization of a habitat
The role of endocrines in the self-regulation of mammosaic by cotton rats during a population decline.
malian populations. Recent Progress in Hormone
Landscape Ecology, 6:259-268.
Research, 2 1:501-578.
NELSON,L., JR., AND F. W. CLARK.1973. Correction
COLE,F. R., AND G. 0 . BATZLI.1979. Nutrition and
for sprung traps in catchleffort calculations of trappopulation dynamics of the prairie vole, Microtus
ping results. Journal of Mammalogy, 54:295-298.
ochrogaster, in central Illinois. The Journal of AniODUM,E. P. 1955. An eleven year history of a Sigmal Ecology, 48:455-470.
modon population. Journal of Mammalogy, 36:368CONOVER,
W. J., AND R. IMAN. 1981. Rank trans378.
formations as a bridge between parametric and nonPHILLIPS,P. 1936. The distribution of rodents in
parametric statistics. The American Statistician, 35:
overgrazed and normal grasslands of central Okla124-129.
homa. Ecology, 17:673-679.
EWING,A. L., J. F. STRITZKE,
AND J. D. KULBETH.
RANDOLF,
J. C., G. N. CAMERON,
AND J. A. WRAZEN.
1984. Vegetation of the Cross Timbers Experimen1991. Dietary choice of a generalist erassland hertal Range, Payne County, Oklahoma. Oklahoma Agbivore, sigmodon hispidus. journal o f ~ a m m a l o ~ ~ ,
ricultural Experiment Station Research Report,
72:300-313.
P-856: 1-39.
SAS INSTITUTE,
INC. 1985. SAS user's guide: statisFLEHARN,E. D., AND M. A. MARES. 1973. Habitat
tics, version 5 edition. SAS Institute, Inc., Cary, North
preference and spatial relations of Sigmodon hispiCarolina, 956 pp.
dus on a remnant prairie in west-central Kansas. The
SENZOTA,
R. B. M. 1985. Effects ofprescribed burning
Southwestern Naturalist, 18:2 1-29.
on a small mammal community in post oak savanna,
FLEHARN,E. D., AND K. W. NAVO. 1983. Imgated
Texas. Ph.D. dissert., Texas A&M University, Colcornfields as habitat for small mammals in the sandlege Station, 9 1 pp.
sage prairie region of western Ka~sas.Journal of
SOILCONSERVATION
SERVICE.1981. Land resource
Mammalogy, 64:367-379.
regions and major land resource areas of the United
FLEHARTY,
E. D., AND L. E. OLSON. 1969. Summer
States. United States Department of Agriculture, Soil
food habits of Microtus ochrogaster and Sigmodon
Conservation Service, 296: 1-1 56.
hispidus. Journal of Mammalogy, 50:475-486.
FLEHARN,E. D., J. R. CHOATE,
AND M. A. MARES.
SOKAL,R. R., AND F. J. ROHLF. 1981. Biometry: the
1972. Fluctuations in population density of the hisprinciples and practice of statistics in biological repid cotton rat: factors influencing a "crash". Bulletin
search. Second ed. W. H. Freeman and Company,
San Francisco, 859 pp.
of the Southern California Academy of Sciences, 7 1:
132-138.
GOERTZ,
J. W. 1964. The influence of habitat quality
Submitted 14 October 1992. Accepted 15 June 1993
upon density of cotton rat populations. Ecological
Monographs, 34:359-38 1.
Associate Editor was Michael R. Willig.

dation (BSR-8657043), National Rifle Association of America, Oklahoma Cooperative Fish
and Wildlife Research Unit (United States Fish
and Wildlife Service, Oklahoma Department of
Wildlife Conservation, Oklahoma State University, Wildlife Management Institute cooperating), Oklahoma Agricultural Experiment Station, and the Department of Zoology, Oklahoma
State University. Appreciation is extended to J.
Shaw for editorial comments and to students in
the Department of Zoology who assisted in fieldwork.

http://www.jstor.org

LINKED CITATIONS
- Page 1 of 3 -

You have printed the following article:
Demographic Profiles of Populations of Cotton Rats in a Continuum of Habitat Types
Scott T. McMurry; Robert L. Lochmiller; James F. Boggs; David M. Leslie, Jr.; David M. Engle
Journal of Mammalogy, Vol. 75, No. 1. (Feb., 1994), pp. 50-59.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28199402%2975%3A1%3C50%3ADPOPOC%3E2.0.CO%3B2-X

This article references the following linked citations. If you are trying to access articles from an
off-campus location, you may be required to first logon via your library web site to access JSTOR. Please
visit your library's website or contact a librarian to learn about options for remote access to JSTOR.

Literature Cited
Experimental Species Removal: Demographic Responses by Sigmodon hispidus and
Reithrodontomys fulvescens
Guy N. Cameron
Journal of Mammalogy, Vol. 58, No. 4. (Nov., 1977), pp. 488-506.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28197711%2958%3A4%3C488%3AESRDRB%3E2.0.CO%3B2-C

Nutrition and Population Dynamics of the Prairie Vole, Microtus ochrogaster, in Central
Illinois
F. Russell Cole; George O. Batzli
The Journal of Animal Ecology, Vol. 48, No. 2. (Jun., 1979), pp. 455-470.
Stable URL:
http://links.jstor.org/sici?sici=0021-8790%28197906%2948%3A2%3C455%3ANAPDOT%3E2.0.CO%3B2-J

Rank Transformations as a Bridge Between Parametric and Nonparametric Statistics
W. J. Conover; Ronald L. Iman
The American Statistician, Vol. 35, No. 3. (Aug., 1981), pp. 124-129.
Stable URL:
http://links.jstor.org/sici?sici=0003-1305%28198108%2935%3A3%3C124%3ARTAABB%3E2.0.CO%3B2-G

http://www.jstor.org

LINKED CITATIONS
- Page 2 of 3 -

Irrigated Cornfields as Habitat for Small Mammals in the Sandsage Prairie Region of
Western Kansas
Eugene D. Fleharty; Kirk W. Navo
Journal of Mammalogy, Vol. 64, No. 3. (Aug., 1983), pp. 367-379.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28198308%2964%3A3%3C367%3AICAHFS%3E2.0.CO%3B2-N

Summer Food Habits of Microtus ochrogaster and Sigmodon hispidus
Eugene D. Fleharty; Lawrence E. Olson
Journal of Mammalogy, Vol. 50, No. 3. (Aug., 1969), pp. 475-486.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28196908%2950%3A3%3C475%3ASFHOMO%3E2.0.CO%3B2-7

The Influence of Habitat Quality upon Density of Cotton Rat Populations
John W. Goertz
Ecological Monographs, Vol. 34, No. 4. (Autumn, 1964), pp. 359-381.
Stable URL:
http://links.jstor.org/sici?sici=0012-9615%28196423%2934%3A4%3C359%3ATIOHQU%3E2.0.CO%3B2-D

Dietary Variation in Three Sympatric Rodents on the Texas Coastal Prairie
W. Bradley Kincaid; Guy N. Cameron
Journal of Mammalogy, Vol. 63, No. 4. (Nov., 1982), pp. 668-672.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28198211%2963%3A4%3C668%3ADVITSR%3E2.0.CO%3B2-A

Interactions of Cotton Rats with a Patchy Environment: Dietary Responses and Habitat
Selection
W. Bradley Kincaid; Guy N. Cameron
Ecology, Vol. 66, No. 6. (Dec., 1985), pp. 1769-1783.
Stable URL:
http://links.jstor.org/sici?sici=0012-9658%28198512%2966%3A6%3C1769%3AIOCRWA%3E2.0.CO%3B2-3

Patterns of Habitat Utilization in Sympatric Rodents on the Texas Coastal Prairie
W. Bradley Kincaid; Guy N. Cameron; Bruce A. Carnes
Ecology, Vol. 64, No. 6. (Dec., 1983), pp. 1471-1480.
Stable URL:
http://links.jstor.org/sici?sici=0012-9658%28198312%2964%3A6%3C1471%3APOHUIS%3E2.0.CO%3B2-W

http://www.jstor.org

LINKED CITATIONS
- Page 3 of 3 -

Correction for Sprung Traps in Catch/Effort Calculations of Trapping Results
Lewis Nelson, Jr.; Francis W. Clark
Journal of Mammalogy, Vol. 54, No. 1. (Feb., 1973), pp. 295-298.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28197302%2954%3A1%3C295%3ACFSTIC%3E2.0.CO%3B2-T

An Eleven Year History of a Sigmodon Population
Eugene P. Odum
Journal of Mammalogy, Vol. 36, No. 3. (Aug., 1955), pp. 368-378.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28195508%2936%3A3%3C368%3AAEYHOA%3E2.0.CO%3B2-C

The Distribution of Rodents in Overgazed and Normal Grasslands of Central Oklahoma
Paul Philips
Ecology, Vol. 17, No. 4. (Oct., 1936), pp. 673-679.
Stable URL:
http://links.jstor.org/sici?sici=0012-9658%28193610%2917%3A4%3C673%3ATDORIO%3E2.0.CO%3B2-G

Dietary Choice of a Generalist Grassland Herbivore, Sigmodon hispidus
J. C. Randolph; Guy N. Cameron; John A. Wrazen
Journal of Mammalogy, Vol. 72, No. 2. (May, 1991), pp. 300-313.
Stable URL:
http://links.jstor.org/sici?sici=0022-2372%28199105%2972%3A2%3C300%3ADCOAGG%3E2.0.CO%3B2-Z

