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FOOD HABITS OF VIRGINIA OPOSSUM

INTRODUCTION

Food habit studies describe an animal’s use
of habitat and surrounding biota based on
prey selection (1).  Studies examining
interspecific competition in relation to food
habits among rodents and marsupial
carnivores have found larger species
competitively exclude smaller competitors
through exploitative or interference com-
petition (2,3).

The food habits of mesocarnivores,
such as raccoons (Procyon lotor) and opos-
sums (Didelphis virginiana), have been
investigated for comparative purposes
without determining interspecific inter-
actions (1,4,5).  Opossums and raccoons
consume similar prey items (1), thereby
increasing the potential for interspecific
interactions that may lead to exploitative
and/or interference competition (6).  They
occur in similar habitat throughout their
range, and habitat-use overlap has been
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Food Habits of the Virginia Opossum During Raccoon
Removal in the Cross Timbers Ecoregion, Oklahoma

Raccoons and opossums use similar habitats in North America and share
food preferences.  We conducted a 1-year raccoon-removal study at the
Cross Timbers Experimental Range (CTER), Stillwater, Oklahoma, and
compared diets of opossums in nonremoval and removal areas to assess
the potential competitive influence of raccoons on opossum diets.  A total
of 75 scats were collected from 65 unique opossums captured in traps
from nonremoval (n = 28) and raccoon-removal (n = 47) areas.  Major food
items were invertebrates, soft mast, grass, and woody plant leaves.  Results
from χχχχχ2 analysis suggested a lack of differences in major food items between
opossum scats collected in non-removal and raccoon-removal pastures
for the duration of the study.  The lack of differences in diets of opossums
between areas suggested minimal interspecific food competition between
raccoons and opossums at the spatial and temporal scale of this study.
Interspecific competition for food may not occur at CTER because of
differential habitat selection or diet partitioning between the two species.....
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recorded as high as 95% (7).  Ladine (8)
found that raccoons and opossums used
available habitat during different hours.  On
the basis of the absence of dual species
captures at double-trap sites, the presence
of larger raccoons may force smaller opos-
sums to forage at different times, suggesting
competitive exclusion pressures for habitat
use potentially affecting opossum prey
selection (6).

Several studies have determined that
opossums and raccoons consume similar
prey items, but have slight differences in
preference (1,4,5,9,10,11).  These studies
analyzed scat and/or digestive tract (sto-
mach, small intestine, and colon) contents
for diet determination.  Opossums are
omnivorous, but prefer small-animal prey,
such as insects (1,9,10; Table 1).  Carrion,
rodents, and other opossums are the most
common mammalian prey (5,11).  Plants
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constitute a large portion of opossum diets
(1,5,9,10).  Raccoons are also omnivorous
generalists, consuming insects, but eat hard
and soft plant matter more frequently (1,4).
They prefer fruits such as grapes (Vitis spp.),
apples (Malus spp.), and persimmons
(Diospyros spp.), as well as acorns (Quercus
spp.) and corn (Zea mays).  Aquatic inver-
tebrates are consumed in greater numbers
than are vertebrates.  Rodents are the most
abundant preferred mammals eaten. Rac-
coons also eat bird and reptile eggs (e.g.,
Anas platyrhynchus, Chelydra serpentina,
Alligator mississippiensis) (1,12,13).

Manipulation of the natural system by
adding or removing individuals is necessary
to understand whether resources are parti-
tioned and whether competition is involved
in structuring a community (14).  To deter-
mine whether competition exists between
raccoons and opossums, we conducted a
raccoon-removal study to assess the effects
of raccoon absence on opossum ecology at
the Cross Timbers Experimental Range
(CTER) in Payne County, Oklahoma.  Speci-
fically, the objectives of this study were to
identify changes in opossum diet following
raccoon removal.  We predicted opossums
living in raccoon-removal sites would
exhibit a diet shift because of the release
associated with removal of a larger, domi-
nant competitor.

METHODS

CTER is located 11 km southwest of
Stillwater, Payne County, Oklahoma
(36°02’40” to 36°04’20”N, 97°09’30” to
97°11’39”W).  It is a 712-ha area charac-
terized by an overstory dominated by post
oak (Quercus stellata), blackjack oak (Q.
marilandica), and American elm (Ulmus
americana) interspersed with invading
eastern redcedar (Juniperus virginiana).  Little
bluestem (Schizachyrium scoparium), indian-
grass (Sorgahastum nutans), switchgrass
(Panicum virgatum), grama grasses (Boute-
loua spp.), purpletop (Tridens flavus),
ragweed (Ambrosia spp.), and buckbrush
(Symphoricarpos orbiculatus) are prevalent in
the understory (15).  This area has been
studied since 1983 to determine the effects
of different methods of rangeland manage-
ment on vegetation (15-17), livestock
production, and wildlife.  Four distinct
habitat types exist at CTER as a result of the
treatments (e.g., burning, herbicide) that
differentially influenced conifer and decid-
uous trees and shrubs (D. M. Engle, De-
partment of Plant and Soil Sciences, Okla-
homa State University, personal communi-
cation).  These habitat areas were classified
by Levesque (18) as redcedar forest, derived
grassland, mixed-brush community, and
mature oak forest.

 Percent occurrence of food items
Food category Raccoon-Removal     Nonremoval Overall

(n = 47)           (n = 28) (n = 75)

Animals Mammals 15 43 25
Birds 17 11 15
Invertebrates 57 71 63

Fruit Hard mast 11 14 12
Soft mast 40 32 37

Herbaceous Leaves-grass 64 64 64
Leaves-forbs 17 11 15
Leaves-woody 51 71 59

Other Root 38 29 35
Moss 2 0 1
Groom hair 19 18 20

TABLE 1.  Percent occurrence of food items in opossum scats from nonremoval and raccoon
removal areas in Cross Timbers Experimental Range, Payne County, Oklahoma,
2000-2001.
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Frozen scats were sieved (USA Stan-
dard Testing Sieve, No. 30, Opening 600 mm
Tyler equivalent, W.S. Tyler Incorporated,
Mentor, OH 44060) under warm water to
remove soil particles.  Wet, digested food
items were air-dried in an oven at 60°C for
several hours.  Dried particles were sepa-
rated with tweezers in a plastic petri dish
and were then placed under a dissecting
scope (50X magnification) for identification.
All prey items were identified, regardless of
abundance per scat, and were categorized
as mammal, bird, amphibian, reptile,
invertebrate, plant mast (mast = fruit, soft
and hard), leaf (grasses, woody plants
[hardwoods and eastern redcedar], forbs),
groom hair, root, or moss.  Data were
recorded for each scat as presence/absence
of individual food categories.

Food items were summarized based on
frequency of occurrence (19) for scats
collected in raccoon-removal and non-
removal grids.  Chi-square analysis was used
to compare distributions of food items in
raccoon-removal and non-removal grids
during the entire study.  Frequency of
occurrence data were converted to pro-
portional frequency to calculate Levins’
index (20):

B = (Σpi
2)-1

where pi is the proportional use of a food
item relative to other food items.  B ranges
from 1 to n (n = total number of food item
categories; mammal, bird, etc.) and was used
to calculate diversity of diets annually and
seasonally for raccoon-removal and non-
removal areas.  Diversity was standardized
to a scale of 0.0 to 1.0 by using Hurlbert’s
method (21):

Bs = (B-1)/(n-1)

where B = Levins’ measure of diversity and
n = number of food categories.  Diversity
indexes and seasonal comparisons of
percent occurrence were not statistically
analyzed and are provided for descriptive
purposes only.

Our study site was composed of 130-
ha removal and non-removal areas.  Each
area contained four trapping grids and was
a habitat mosaic produced by the same four
land management prescriptions.  We trap-
ped bi-monthly in both areas from January
2000 to January 2001 for 10-day periods.
Animals were trapped using Tomahawk live
traps (Tomahawk Trapping Company,
Tomahawk, WI) baited with sardines.  Each
trapping grid contained eight traps, with
two sets of three traps 300 m apart along
parallel transects spaced at 200 m intervals,
and two interior traps placed 180 m diagon-
ally from the corners (18).  Eight traps were
placed between nonremoval and treatment
grids, around the perimeter of the treatment
grids, as buffers to minimize raccoon
immigration into treatment grids.

We checked traps daily and rebaited
every 5 days and as needed during the 10-
day trapping sessions.  We chemically
immobilized (8.0-mg/kg Telazol®, A. H.
Robins Company, Richmond, Virginia, USA),
ear tagged, sexed, and took morph-ological
measurements on opossums and raccoons.
We determined opossum age using body
mass (> 0.9 kg = adults, < 0.9 kg =
juveniles).  Female opossums in all pastures
weighing > 0.9 kg were fitted with a
radiocollar for tracking purposes.  Once
handling procedures were completed, we
released opossums at their point of capture.
We transferred raccoons from removal areas
by truck and released them at a location,
approximately 11 km east of the removal
grid.

Opossum diet was evaluated from the
collection and analysis of scat found at trap
sites from both removal and nonremoval
grids.  We collected scats only from opos-
sums that had deposited scats in traps, and
we assumed opossums captured in a
particular area fed in that area.  Date of
collection, animal identification number,
sex, and location of collection (area type and
trap site) were recorded.  Scats collected
from recaptured individuals on different
days were considered separate samples.
Collected scats were stored in a freezer until
the end of each trapping period when they
were processed for analysis.
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RESULTS

Frequency of occurrence of food categories
did not vary between raccoon-removal and
nonremoval areas (χ2

12 = 0.99, P > 0.05; Table
1).  Levins’ index for food diversity for scats
across all seasons was Brs = 0.56 and Bnrs =
0.45 in raccoon-removal and nonremoval
areas, respectively.  Food diversity was
slightly higher for scats found in raccoon-
removal grids during winter and summer
2000 (Table 2).  The increase in soft mast was
mainly due to a high occurrence of fruit from
eastern redcedar.  Percent occurrences of
food items varied because of season (Table
3).

DISCUSSION

We had predicted that food items in opos-
sum scats from raccoon-removal grids
would vary from those in nonremoval grids
because of competitive release.  Levins’
indexes for raccoon-removal pastures were
higher for all seasons except winter 2001,
which had small samples.  Raccoon-removal
scats were slightly more diverse in food type
rather than nonremoval scats.  However,
these differences may be caused by dif-
ferences in food availability in nonremoval
and treatment groups, individual opossum
preferences, and uneven sample sizes rather
than competitive release.

TABLE 2.  Levins’ index for food diversity for opossum scats in nonremoval and raccoon-
removal areas by season in Cross Timbers Experimental Range, Payne County,
2000-2001.

Treatment Winter 2000 Summer 2000 Winter 2001

Nonremoval 0.44 0.36 0.29
Raccoon-Removal 0.49 0.43 0.26

    Percent occurrence of food items

 Winter 2000a                Summer 2000b        Winter 2001c

NR R  NR R NR R
Food category  (n = 15) (n = 22) (n = 10) (n = 11) (n = 2) (n = 6)

Mammals 20 33 60 18 100  0
Birds 20 33   0   9   0 33
Invertebrates 93 100 60 45   0 33
Hard mast 27 33   0   0   0   0
Soft mast 33 93 40 36   0   0
Leaves-grass 87 73 20 73 100 67
Leaves-forbs   0   0 10 18 50 33
Leaves-woody 87 100 70 36   0   0
Root 20 27 20 45 100 17
Moss   0   7   0   0   0   0
Groom hair 33 53   0   0 50   0

a Winter = January and March.
b Summer = May and July.
c Winter =  November and January 2001.

TABLE 3.  Percent occurrence of food items in opossum scats, by season, from nonremoval
and raccoon-removal areas in Cross Timbers Experimental Range, Payne County,
Oklahoma, 2000-2001. R = Removal areas, NR = Non-removal areas.
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Competition for food resources be-
tween raccoons and opossums may be
minimized if they partition habitats.  Opos-
sum capture rates were higher in oak forest
areas at CTER, whereas raccoons were more
likely to be captured in cedar forests (18,22).
Opossum scats from raccoon-removal areas
had a higher percent occurrence of cedar
fruit.  This finding coincides with analyses
regarding microhabitat selection of opos-
sums at CTER, where opossums shifted
toward cedar habitat during the study
period in raccoon-removal areas (22) and
hints at a subtle diet shift in the absence of
raccoons.

Opossums at CTER largely consumed
invertebrates (insects), soft mast (e.g.,
eastern redcedar), and leaves from grasses
and woody plants (Quercus spp).  Variation
in percent occurrence of food items at CTER
was likely due to differences in habitat, food
availability, timing of collection, or sample
size.  The occurrence of mammal remains
in opossum scats at CTER was similar to the
occurrence of mammals in scats from central
Missouri (10), Kansas (11), and eastern Texas
(1).  Parts of CTER resemble the Post Oak
Woods area of eastern Texas, where post oak
and black jack oak are the dominant tree
species. Occurrence of mammals in CTER
scats was most different from those from
southern Illinois (5).

Invertebrate prey, such as insects, is
very important in opossum diets.  Oc-
currence of insects in CTER scats were most
similar to scats collected in central Missouri
(10) and Kansas (11), slightly lower than
scats in southern Illinois (5), but least similar
to opossum scats in eastern Texas (1).
Raccoon-removal scats closely resembled
southern Illinois scats in occurrence of birds
(5), certainly a matter of chance availability.
CTER scats did not contain amphibians.
Diet analysis studies in eastern Texas (1) and
southern Illinois (5) were the only studies
to have an amphibian occurrence and at a
relatively low occurrence to other food
items.  Finally, plants were common in scats
from all other studies.  Opossum scats from
CTER most resembled scats in central
Missouri (10) and east Texas (1).

The lack of evidence for interspecific
competition between raccoons and opos-

sums at CTER would be better sup-ported
if food abundance and availability had been
concurrently assessed on areas in non-
removal and raccoon-removal grids.  Avail-
ability data would have allowed assessment
of opossum diet selection, not merely use,
in the two grids.  In addition, the diversity
of raccoon and opossum diets makes it more
difficult to detect diet partitioning than in
studies of obligate carnivores (2).
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