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Abstract: The role of coyotes (Canis latrans) as predators of wild turkeys (Mel-
eagris gallopavo) remains unclear. We determined proportion of wild turkey and
other prey species in coyote scats collected during the wild turkey reproductive
and non-reproductive seasons from 4 study areas with wild turkey populations.
Wild turkey constituted only a small portion (x = <4%) of coyote diet on all study
areas. Wild turkey increased in coyote diet during the wild turkey reproductive
season, but the differences were not significant. Wild turkeys have evolved in the
presence of predators and possess adaptations for dealing with predation such as
wariness, large clutch sizes, and roosting at night. Wild turkeys in quality habitat
appear to maintain populations when sympatric with coyotes.
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Few wild canids occurred east of the Mississippi River before coyotes
(Canis latrans) began spreading across the Southeast during the late 1960s (Pa-
radiso 1966, Gipson 1978, Hill et al. 1987). Coyotes now exist in all southeastern
states and are likely a permanent addition to southeastern fauna.

Adult wild turkey (Meleagris gallopavo) hens and their poults sustain
higher mortality rates from predation during the reproductive period (March to
July) (Glidden and Austin 1975, Everett et al. 1980, Speake 1980, Williams 1980,
Speake et al. 1985, Exum et al. 1987, Seiss 1989, Palmer 1990). Hens are most
vulnerable during the incubating and early brood-rearing periods, when mortal-
ity rates range from 20%-40%. Annual poult loss rates frequently exceed 80%.
Poults surviving the initial flightless period (approximately 14 days) have a much
higher survival rate (Williams and Austin 1988). Nest destruction by mamma-
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lian predators also causes appreciable reductions in wild turkey recruitment (Le-
opold and Miller 1992). Although feral dogs (Canis familiaris) and grey foxes
(Urocyon cinereoagenteus) were considered important predators of wild turkey
hens, poults, and nests (Everett et al. 1980, Speake 1980), the coyote's role as
predator of wild turkeys in the Southeast remains unclear.

Estimating proportion of wild turkey in coyote diet during the wild turkey
reproductive season may provide information on coyote/wild turkey relations.
Nine previous studies of coyote diet had been conducted in the Southeast (Gip-
son 1974, Wilson 1967, Michaelson 1975, Hall 1979, Smith and Kennedy 1983,
Wooding 1984, Lee 1986, Blanton 1988, and Hoerath 1991), but few can be
geographically linked to areas of abundant wild turkey populations and tempo-
rally linked to the reproductive period.

The study's objectives were 1.) to determine, in areas of wild turkey abun-
dance, proportion of wild turkey in coyote diet during the wild turkey reproduc-
tive season in order to test the null hypothesis that wild turkey remains did not
increase in the coyote diet during the wild turkey reproductive season and 2.) to
evaluate digestion of prey items by using captive coyotes.

We thank the Mississippi Department of Wildlife, Fisheries and Parks and
Mississippi Cooperative Fish and Wildlife Research Unit for funding the study,
and L. A. Brennan, B. D. Leopold, G. A. Hurst, and R. N. Griffin for statistical
and editorial advice. Special thanks is extended to B. T. Kelly for sharing his
knowledge of coyote feeding ecology and carnivore scat analysis. We are in-
debted to M. Bice and D. Nelson of the Alabama Department of Conservation
for their help conducting feeding trials. We also thank C. Sisson of Tall Timbers
Research Station, D. Everett of Sumter Farms, M. Staten and R. Williams of
Merigold Hunting Club, and M. Perry and R. Standridge of Holla Bend Na-
tional Wildlife Refuge for providing study areas and general assistance through-
out the study.

Methods

Study Areas

Techniques to accurately census wild turkey populations remain undevel-
oped (G. A. Hurst, pers. commun.). However, certain areas of the Southeast are
well known for their abundant wild turkey populations. We identified 4 such
areas as study sites, with the additional criteria of presence of coyotes and exis-
tence of a network of roads and trails.

Tall Timbers Research Station was located in Leon County, Florida. Ap-
proximately 85% of the area was dominated by mature, large diameter stands
of loblolly pine (Pinus taeda) and shortleaf pine (P. echinata). Hardwood stands
occurred along streams throughout the pine uplands. Wild turkey populations
were considered moderately high relative to the South in general (D. Speake,
pers. commun.) and the wild turkey population was estimated as 75 individuals
or approximately 0.06 turkeys/ha (C. Sisson, game bird manager).
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Sumter Stock Farms Inc., located in Sumter County, Alabama, was inten-
sively managed for northern bobwhite quail (Colinus virginianus), white-tailed
deer (Odocoileus virginianus), and wild turkey. Vegetation consisted of a hetero-
geneous mix of upland pine sites, bottomland hardwoods, and food plots. The
resident wild turkey population was estimated as 300 to 500 wild turkeys or 1.4
turkeys/ha (D. Everett, Sumter Farms wildlife manager).

Merigold Hunting Club, in Bolivar County, Mississippi, was bordered on
the west by the Mississippi River and on the east by the main levee. Most of the
area was bottomland hardwood forest, but several large openings existed on old
sand bars. Estimated density of wild turkeys was 0.09 turkeys/ha (Kennamer
1986).

Holla Bend National Wildlife Refuge was located on the floodplain of the
Arkansas River in Perry County, Arkansas. The center of the refuge was inten-
sively farmed to furnish food for wintering waterfowl. Bottomland hardwood
forests surrounded the agricultural lands. Refuge staff estimated that 150 to 200
wild turkeys lived on the refuge. Disregarding acreage of open cropland and
water, a density of 0.11 turkeys/ha was estimated.

Sample Collection

Roads and trails were traveled on each study area, and coyote scats were
collected, placed in plastic bags, labeled, and frozen until analyzed. Study areas
were visited at approximately 2-week intervals. Scats were collected from 15
March to 12 July 1991 and 16 March to 1 August 1992. As a control, we col-
lected scats during the nonreproductive period from 16 January to 15 March
1992. Collection periods were determined from information provided by an on-
going wild turkey study at Tall Timbers, breakup of winter flocks, and Williams
and Austin (1988). Scats were identified to species using size, conformation,
odor, and presence of tracks or other field sign (Murie 1974). Scats not identifi-
able to species were not collected.

Sample Processing and Identification of Prey Remains

Scats were dried at 60-80 C for at least 48 hours to kill eggs of parasitic
nematodes. Scats were sealed in rip-stop nylon bags and soaked for 48 hours.
Bags were kneaded to help breakdown the fecal matrix. To remove mucus, bile
salts, and fecal matter, bags were washed in an automatic clothes washer, then
oven dried at 60-80 C for at least 8 hours (Kelly 1991).

Each scat's residue was weighed, and then spread over a 0.5 X 0.5-cm
screen to facilitate separation of bone, hair, and other diagnostic parts. Remains
were identified to the lowest taxon possible by using reference collections of
hair, seeds, feathers, teeth, and bones obtained from species inhabiting the study
areas. In addition, mammalian hair (Moore et al. 1974, Wilkins et al. 1982) and
skull keys (Glass 1951, Brown 1952) were used to identify mammalian remains,
and feathers were identified to Order (Day 1966). To facilitate further identifi-
cation, a reference collection of wild turkey feathers, body parts (from a variety
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of ages), and egg shells was assembled. If wild turkey remains were mixed with
other species within a scat, then proportion of weight attributed to wild turkey
was ocularly estimated. Ocular estimates were checked by directly weighing the
separated wild turkey remains and dividing by the scat's total residue weight.

Feeding Trials

One- to 2-day-old domestic turkey poults, approximately 8-day-old wild
turkey poults, and wild turkey eggs were fed to captive coyotes in separate trials
to qualitatively examine their detectability in coyote scats. Eggshell fragments
occurring in field-collected scats were compared to wild turkey eggshell frag-
ments recovered from the feeding trial scats. Eggshell fragments occurring in
field-collected scats were classed as either possibly wild turkey or definitely not
wild turkey. Wild turkey eggshell fragments also were compared to eggshell frag-
ments of other large ground-nesting birds.

We calculated the biomass of wild turkey represented in a sample of scats
following Kelly (1991). A ratio estimator (Cochran 1977) for wild turkey was
developed to correct the non-flesh component bias. Eight hen wild turkeys were
obtained from the Alabama Department of Natural Resources and fed to cap-
tive coyotes. Live weight of wild turkey fed divided by weight of residue recov-
ered from resulting scats produced the ratio estimator. The ratio estimator
multiplied times the weight of wild turkey residue recovered from field-collected
scats estimated the biomass of wild turkey represented in a sample of scats.
Biomass estimates of other prey species represented in a sample also were calcu-
lated (Wagner 1993). Dividing biomass of wild turkey by total biomass of all
prey items in a sample estimated percent biomass of wild turkey represented in
a sample.

Data Analysis

We defined "percent of scats" as the percent of a sample of scats in which
a prey species occurs and "percent of occurrences" as number of times a prey
species occurs as a percent of total number of occurrences for all prey species
(Kelly 1991). Percent of scats and percent of occurrences for each prey item
were calculated by study area, year, and season (reproductive or nonreproduc-
tive) (Wagner 1993).

Scats were classified as containing or not containing turkey remains. A
binomial test for the differences between 2 proportions (Zar 1984:395) was used
to test the null hypotheses that no significant differences existed in proportions
of scats containing wild turkey between the winter nonbreeding season and each
reproductive season for each study area, and that no significant differences ex-
isted in proportions of scats containing wild turkey between the 2 reproductive
seasons for each study area. A 4 X 2 G-factor test of independence (Sokal and
Rohlf 1981:731-746) was used to test the null hypothesis that no significant
differences existed in proportions of wild turkey occurrences between the 4
study areas. A 2 X 2 G-factor test of independence was used to test the hypothe-
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sis that proportion of scats containing wild turkey was equal between winter
control period and reproductive seasons with data from all study areas and both
reproductive seasons combined. Two tests were conducted, with and without
eggshells believed to be from wild turkey. All tests were conducted at 0.05 level
of significance.

Results

During the reproductive season, percent of scats containing wild turkey
components equaled 1.7% (N = 688), not counting wild turkey-like eggshells,
and 3.2% counting wild turkey-like eggshells as occurrences of wild turkey (Ta-
ble 1). Estimated total biomass of wild turkey consumed during the wild turkey
reproductive seasons was 10.51 kg or 4.0% of total fresh weight of prey. Wild
turkey occurred in only 1 scat of 218 (0.46%) collected during the winter nonre-
productive season.

There were no significant differences (P = 0.32 Tall Timbers, P = 0.10
Sumter Farms in 1991; P = 0.98 Tall Timbers, P = 0.51 Sumter Farms, P =
0.23 Merigold Hunting Club in 1992) in proportion of scats containing wild
turkey between scats collected during the reproductive season (1991 or 1992)
and scats collected from winter of 1992. There were no occurrences of wild

Table 1. Frequency and biomass estimates of wild turkey occurring in coyote scats
collected from Tall Timbers Research Station, Florida; Sumter Farms, Alabama;
Merigold Hunting Club, Mississippi; and Holla Bend National Wildlife Refuge,
Arkansas, during the wild turkey reproductive season, 1991 and 1992.

Year N

Sumter Farms
1991
1992

130
155

Tall Timbers
1991
1992

41
86

N
Occurrences11

5(2)
1(0)

0(0)
2(1)

Merigold Hunting Club
1991
1992

34
115

0(0)
4(4)

Holla Bend National Wildlife Refuge
1991
1992

Total

58
69

688

0(0)
0(3)

12(10)

% Wtb

3.9(1.5)
0.7 (0.0)

0.0 (0.0)
2.3 (1.2)

0.0 (0.0)
3.5 (3.5)

0.0 (0.0)
0.0 (4.4)

1.7(1.5)

Occurrence'

1.7(0.7)
0.3 (0.0)

0.0 (0.0)
1.1 (0.5)

0.0 (0.0)
1.6(1.5)

0.0 (0.0)
0.0(2.1)

0.8 (0.7)

kg"

5.6
1.1

0.0
1.8

0.0
2.0

0.0
0.0

10.51

Fresh weight

13.6
2.3

0.0
7.5

0.0
6.8

0.0
0.0
4.0

"Number of occurrences of wild turkey; numbers in parentheses represent number of occurrences of wild turkey-like
eggshells.

••Percent of scats containing wild turkey remains and wild turkey-like eggshells.
cPercent of total occurrences for wild turkey and wild turkey-like eggshells.
••Estimated biomass of wild turkey consumed in sample.
'Percent fresh weight of wild turkey consumed in sample.
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turkey in scats collected from Merigold Hunting Club in 1991 and Holla Bend
National Wildlife Refuge in 1991 or 1992. No significant differences existed
between reproductive seasons within study area (P = 0.33 Tall Timbers, P =
0.06 Sumter Farms, P = 0.34 Merigold Hunting Club). No significant differ-
ences (G = 2.96, P = 0.40) existed among the 4 study areas in the proportion
of wild turkey occurrences. When combining data across study area and year,
there was no significant increase in percent of scats containing wild turkey dur-
ing the reproductive season compared to winter (G = 2.43, P = 0.12). Statistical
power equaled approximately 0.85 (Cohen 1977).

When we counted wild turkey-like eggshells as wild turkey occurrences in
scats, a 2 X 2 G-factor test of independence showed a significant increase (G =
6.86, P = 0.01) in wild turkey remains during the spring reproductive season.
Statistical power equaled approximately 0.85 (Cohen 1977).

The ratio estimator developed from feeding trials using 8 hen wild turkeys
equaled 101.60 g of turkey per 1 g of scat residue (N = 28) with a variance of
277.20 g. Percent fresh weight of prey consumed in a sample ranged from 0-
13.6% (Table 1). Qualitative examination of feeding trial scats containing 1- to
2-day-old domestic turkey poults showed that turkey poults of this age would
likely not be detectable in field-collected scats. Wild turkey poults approximately
8 days old would be detectable in field-collected scats based on similar feeding
trials. Therefore, a gap existed between hatching and approximately 1 week old,
where scat analysis may not have reliably indicated proportion of poults in coy-
ote diet. One field-collected scat in this study contained identifiable remains of
a wild turkey poult.

Rodents, lagomorphs, white-tailed deer, and fruit constituted most of
coyote diet on the 4 study areas. However, wild hogs (Sus scrofa) also were
important at Merigold Hunting Club. Proportions of other prey species are
reported by Wagner (1993).

Discussion

We collected scats during the wild turkey reproductive season on 4 different
study areas believed to have abundant wild turkey populations, yet wild turkeys
constituted a minor proportion of coyote diet (0-3.9%). Only 2 previous south-
eastern coyote diet studies (Lee 1986, Hoerath 1991) reported occurrence of
wild turkey, but neither study was designed to assess occurrence of wild turkey
in coyote diet during the wild turkey reproductive season. Hoerath (1991) re-
ported an annual occurrence of 0.2% for wild turkey from a study area in Sum-
ter County, Alabama; whereas Lee (1986) did not report a specific percentage.

Wild turkey did not increase significantly in coyote diet during the repro-
ductive season. However, the increase was statistically significant when wild
turkey-like eggshell fragments were considered. Hoerath (1991) reported avian
eggshells occurring in 5.2% of spring scats and 2.9% of summer scats, "with
most being thick and/or flat enough to conform to turkey."
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Coyotes have been reported to prey on adult wild turkeys (Leopold and
Miller 1992), but because wild turkeys constituted a minor portion of coyote
diet in the present study, they apparently are not regularly successful on the
4 study areas during winter or reproductive season. Furthermore, coyotes are
scavengers, and presently it is not possible in scats or stomach analyses to distin-
guish scavenged remains from actual kills. Some, or possibly all, of the wild
turkey remains identified in this study could have been scavenged.

The role of coyotes as predators of newly-hatched wild turkey poults re-
mains unclear, because poults < 1 week old are unlikely to be detected by scat
analysis. Coyotes were documented as consuming wild turkey poults at Tall
Timbers during the 1992 reproductive season (C. Peoples, pers. commun.).
However, this study indicates poults > 1 week old constitute a very small propor-
tion of coyote diet.

Wild turkeys constituted a greater portion of coyote diets, when viewed
from a biomass perspective rather than a frequency perspective. Frequency data
may not have accurately represented proportions of actual prey biomass con-
sumed, because 2 biases were present, the non-flesh component bias and an
equal occurrences bias (Lockie 1959, Floyd et al. 1978, Kelly 1991). However,
the proportion of wild turkey consumed remained low relative to other prey
species (Table 1). Biomass estimates of wild turkey for each study area and
season were less than or equal to the weight of a single adult hen (3.6 to 5.0 kg,
Pelham and Dickson 1992).

Management Implications

Effects of coyote predation on wild turkey populations may best be deter-
mined within the context of other interacting variables affecting wild turkeys
such as food sources, diseases, weather, and possible other predators. Analysis
of coyote diet alone may not reflect effects of coyote predation on wild turkey
populations. The infrequent occurrence and small biomass of wild turkeys rep-
resented in the scat samples leads to the inference that coyotes do not limit or
cause declines in wild turkey populations. Wild turkeys have evolved in the pres-
ence of predators and possess many adaptations, such as wariness, large clutch
sizes, renesting, roosting at night, flocking, longevity, and large body size for
dealing with predation (Leopold and Miller 1992). Given quality habitat and
carefully managed human impacts, wild turkeys should be able to maintain pop-
ulations when sympatric with coyotes.
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