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FOOD HABITS OF FOUR SPECIES OF RODENTS ON A
SHORT-GRASS PRAIRIE IN COLORADO

Luster D. FrLaxE

AnsTracT.—Food habits of four rodents ( Dipodomys ordii, Onychomys leuco-
caster, Peromyscus maniculatus, and Spermophilus tridecemlineatus) of a short-
grass prairie ecosystem in nertheastern Colorado were studied in 1969 and 1970
through microscopic analysis of stomach contents. Mean per cent volumes of ani-
mal matter in diets of these rodents over the entire study were: D, ordii, 4.4
per cent; O. leucogaster, 73.9 per cent; P. maniculatus, 39.0 per cent; and S.
tridecemlineatus, 44.0 per cent. The greatest amount of seasonal variation in
per cent volume animal matter in the diet was in P. maniculatus. Animal matter
in diets of all four species was composed almost entirely of arthropods and a few
parts of vertebrates. The most ccmmen arthropods ineluded adult and larval
Coleoptera, larval Lepidoptera, and grasshoppers (except in D. ordii). Plant
matter in the diets of all species included leaves, stems, and flowering parts of
various species of grasses, sedges, forbs, and shrubs, seeds (unidentified), and
tissues of mosses, lichens, and fungi. Seeds were the most common: type of plant
matter in diets of D. ordii and P. maniculatus, wlereas plant matter in S.
trideccmlineatus and O. leucogaster was more equally divided between seeds and
nonsced parts of grasses (and sedges) and forbs. Much seasonal variation in
types and relative amounts of different kinds of plant and animal matter was noted.

Information on food habits of rodents in short-grass and mixed-grass prairies,
such as occur in eastern Colorado, is limited. Because food habits reveal
much about the niche of a species. stomach analyses were undertaken on
four dominant species of rodents in the short-grass prairies of northeastern
Colorado. These species were Ord’s kangaroo rat ( Dipodomys ordii), northern
grasshopper mouse ( Onychomys leucogaster), prairie deer mouse ( Peromyscus
maniculatus), and thirteen-lined ground squirrel (Spermophilus tridecem-
lincatus). Other rodents captured or seen but not included in this study
include the silky pocket mouse (Perognathus flavus), hispid pocket mouse
{ Perognathus hispidus), muskrat (Ondatra zibethicus), western harvest mouse
( Reithrodontomys megalotis), northern pocket gopher ( Thomomys talpoides),
and black-tailed prairie dog (Cynomys ludovicianus).

The study arca was located within the boundaries of the western division of
the Pawnee National Grassland, an area of 42494 hectares in northeastern
Colorado. Most sampling occurred in the western half of the grasslands, near
or in the Central Plains Experimental Range. Vegetation in this area is
classified as short-grass prairie and has been described by Klipple and
Costello (1960), Hyder et al. (1966), and Daniel W. Uresk (unpublished data,
Range Science Department, Colorado State University, Fort Collins).

Native short-grass prairie in the study area was composed primarily of blue
grama (Bouteloua gracilis), buffalo grass (Buchloe dactyloides), and sun
sedge (Carex heliophila). Other associated grasses included western wheat-
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grass (Agropyron smithii), red three-awn (Aristida longiseta), and needle
and thread (Stipa comata). The commonest perennial forbs included scarlet
globemallow (Sphaeralcea coccinea), slim flower scurfpea (Psoralea tenui-
flora), slenderbush eriogonum (Eriogonum effusum), scarlet gaura (Gaura
coccinea), and plains prickly pear (Opuntia polycantha). Bee spiderflower
(Cleome serrulata), evening primrose (Oenothera), and slim-leaf goosefoot
(Chenopodium leptophyllum) are a few of the characteristic annual forbs.
Shrubs include broom snakeweed (Gutierrezia sarothrae), fringed sagewort
( Artemisia frigida), rubber rabbitbush (Chrysothamnus nauseosus), and salt-
bush (Atriplex canescens).

METHODS AND PROCEDURES

Lines of snap-traps (museum specials and rat traps) were used for several days each
month from May 1969 through April 1970 to capture rodents for this study. Traps were
baited with a mixture of peanut butter and oatmeal, and tended once each morning or
more often as needed in hot weather. Trap-line areas were chosen at my dis-
cretion and were not random because it proved difficult to obtain adequate sample
sizes in particular areas. However, each trap-line generally included a variety of prairie
subhabitats (upland, lowland, gullies, for example) within it, thus providing a broad
sampling of the prairie. Animals were taken to the laboratory where their stomachs were
removed and preserved in 70 per cent alcohol for later analysis.

Stomach contents were examined under a dissecting microscope and animal matter
identified from undigested parts such as chitonous body walls and appendages, hair, and
lizard scales, Types of animal matter were estimated in per cent volume of total animal
matter (per ccnt composition) rankings as follows: 1 (1 to 20 per cent), 2 (21 to 40
per cent), 3 (41 to GO per cent), 4 (61 to 80 per cent), and 5 (81 to 100 per cent) and
averages computed using the midpoints of these rankings. Therefore, these values do not
represent per cent composition of total stomach contents. Total animal matter as compared
with plant matter in each stomach was estimated using this same volume ranking plus an
additional ranking of zero per cent. All values were computed for the entire study and
for periods of 2 months.

Although it is difficult to separate ingested plant and animal matter, some good clues
are available. Animal matter generally has less cell structure and is more translucent than
plant matter. Moreover, much of the ingested animal matter remains connected with
appendages, chiton, and hair, for example, revealing its nature. These observations agree
with those of Harriss (1950). Hair alone was not included in the rankings as stomachs
often contained large amounts of self-ingested hair.

Use of midpoints above for determining average per cent volumes of plant matter yielded
values too low for D. ordii because many individuals contained 100 per cent plant matter.
For this reason, per cent volume values for plant matter in D. ordii were obtained by sub-
tracting the per cent volume animal matter values from 100 and rounding to the nearest
whole number.

Following the above analyses, stomach contents were oven-dried and then ground in a
Wiley laboratory mill. Slides were made using Hertwig’s and Hoyer's solutions as described
in Hansen and Flinders (1969). Twenty fields were examined under the compound
microscope (10X ) on each slide and the frequency percentage of different species of
plants and of less specific categories such as lichens, fungi, and seeds recorded. Plant
tissues were identified from reference slides of plant tissues from the study area. Per cent
frequency was converted to density using a table developed by Fracker and Brischle
(1944), then converted to per cent dry weight using a formula developed by Sparks and
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F16. 1.—Mean per cent volume of animal matter in stomach contents of Dipodomys
ordii (D.o.), Onychomys leucogaster (0Q..), Peromyscus maniculgtus (P.m.), and Sper-
mophilus tridecemlincatus (S.t.) through sample periods (lines between rectangles connect
means, rectangles represent one standard error on each side of mean, and numbers in

Onychomys leucogaster

Animal matter in the stomach contents of O. leucogaster (N = 291) averaged
739 =14 (=1 SE) per cent volume. High percentages of animal matter and
limited amounts of plant matter have previously been recorded in Onychomys
by Bailey and Sperry (1929), Bailey (1931), Cochrum (1952), and Johnson
(1961). At the Pawnee National Grassland, highest percentages of animal




























