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Eastern wild turkeys (Meleagris gallopavo silvestris) are an eco-
logically, economically, and culturally important game species in 
North America. In West Virginia, wild turkeys were nearly extir-
pated by the early 20th century, but populations rebounded be-
tween 1950 and 1990 due to a successful restocking initiative (West 
Virginia Department of Natural Resources [WVDNR] 2015). De-
spite past successes, population and harvest declines occurred 
in the southeastern, midwestern, and northeastern U.S. between 
2004 and 2019 (Byrne et al. 2015, Casalena et al. 2015, Eriksen 
et al. 2015, Parent et al. 2015, Chamberlain et al. 2022). Howev-
er, recent harvest figures from West Virginia suggest wild turkey 
populations in the state are increasing (WVDNR 2024). Despite 
positive local trends, habitat loss from urbanization and agricul-
ture, climate change, predation, and disease have been proposed 
drivers of population declines, which suggests alterations to hunt-
ing regulations alone may not reverse current trends (Chamber-
lain et al. 2022, MacDonald et al. 2022, Boone et al. 2023).  These 
persistent declines in wild turkey populations, driven by a complex 
interplay of several factors, highlights the need for additional re-
search. Specifically, a more comprehensive understanding of home 
range size requirements and habitat use will better equip wildlife 

managers with the information necessary to support eastern wild 
turkey populations. 

Despite extensive research related to female wild turkeys and 
broods, a comprehensive understanding of male ecology is es-
sential for effective species management (Miller et al. 1997, Healy 
and Powell 2000). Early studies suggested wide variation in male 
eastern wild turkey home range size across states. For example, 
male home ranges in Mississippi  ranged between approximately 
1700 ha to >2000 ha (Kelley et al. 1988, Godwin et al. 1995). In 
comparison, research from both Alabama and Louisiana reported 
adult home ranges to be somewhat smaller at 1661 ha and 1473 ha, 
respectively (Everett et al. 1979, Smith et al. 1989). Contemporary 
research from the Midwest and Southeast has helped to advance 
our understanding of home range size and habitat requirements 
of the eastern wild turkey. This work has benefited from advance-
ments in GPS technology and home range estimation techniques, 
moving beyond simple minimum convex polygons (MCP) to ker-
nel density estimates (KDE) and movement-based models such 
as the auto-correlated KDE and Brownian bridge (Walter et al. 
2011). Using these methods, research has documented substantial 
regional variation in home range size estimates. For instance, male 
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wild turkey home ranges in Louisiana and Texas averaged 383 ha 
and 270 ha, respectively (Gross et al. 2015). Conversely, median 
male home ranges from the Atlantic Coastal plain of South Caro-
lina were 1172 ha (Lott et al. 2024), and maximum 99% utilization 
distributions in Georgia were 1310 ha (Wakefield et al. 2020). 

Home range size estimates are not the only aspect of male wild 
turkey ecology that varies regionally and has benefitted from tech-
nological and statistical advancements. Early ideas of eastern wild 
turkey habitat suitability emphasized the importance of large tracts 
of contiguous forest (Mosby and Handley 1943, Kozicky and Metz 
1948, Latham 1956). However, radio telemetry studies conducted 
from the 1970s to 1990s demonstrated wild turkey persistence in 
areas with <15% forest cover (Porter 1977, Hecklau 1982, Kurzejes-
ki and Lewis 1985, Kurzejeski and Lewis 1990). Historically, wild 
turkey habitat in Appalachia was also recognized as remote, large 
tracts of mast-producing hardwood forests with low road densi-
ties (Bailey and Rinell 1968, Wunz and Pack 1992). However, in 
Pennsylvania, wild turkeys persisted in areas of low (26%) forest 
cover, specifically in highly fragmented (<100 ha) stands with rich 
understories (Wunz 1971, 1985). Using telemetry-based locational 
data, Martin et al. (2012) found that male wild turkeys selected for 
frequently burned pine savannahs in Georgia. In contrast, Lott et 
al. (2024) found that males selected for forest edges during both 
mating and non-mating seasons in South Carolina. These findings 
highlight regional variation in habitat use and the potential influ-
ence of methodological differences on results. 

Due to high interregional variability in wild turkey home range 
size estimates and identified habitat relationships, along with recent 
observed declines in abundance, a clearer understanding of these 
ecological factors is essential for the implementation of effective 
conservation and management strategies. Moreover, the multifac-
eted nature of habitat suitability, coupled with ongoing and wide-
spread land-use changes, necessitates continued research to refine 
our understanding of wild turkey ecology both regionally and lo-
cally (Porter et al. 2011). Although recent research, often utilizing 
GPS-derived data, particularly in the Southeast and Midwest, has 
yielded extensive knowledge gains in wild turkey home range size 
and habitat selection, these relationships remain understudied for 
male turkeys in West Virginia. Additionally, ongoing GPS-based 
research on wild turkey movements by the WVDNR (Lawrence 
2024) may benefit from comparison to these baseline data derived 
from traditional VHF-telemetry methods. Finally, because recent 
research has shown age-based shifts in resource selection (Nelson 
et al. 2023), evaluating home range size requirements and habitat 
selection for adult and juvenile male wild turkeys in West Virginia 
will provide useful information for effective species management. 
Therefore, our objectives were to use historical VHF-telemetry 

data to 1) estimate annual home range sizes of adult and juvenile 
male wild turkeys and 2) determine resource selection patterns 
at the core home range (Johnson 1980) spatial scale, focusing on 
cover types and forest fragmentation metrics. We predicted home 
range estimates would be large due to the forested nature of the 
state. We also predicted the use of cover and forest fragmentation 
classes would differ between adult and juvenile male wild turkeys, 
with juveniles selecting resources that provide greater access to 
foraging and escape cover.

Study Area
Our study area encompassed the six ecological regions of West 

Virginia: Central, Mountain, Panhandle, Southern, Southwestern, 
and Western (Figure 1). Much of the Central ecological region is a 
dissected plateau ranging in elevation from 200–400 m. This area 
receives up to 130 cm of precipitation annually in eastern por-
tions and has an average annual temperature of 9–13 C. Forests 
within the Central ecological region often contain yellow poplar 
(Liriodendron tulipifera), black walnut (Juglans nigra), red oak  
(Quercus rubrum), and red maple (Acer rubrum). The Mountain 
ecological region is dominated by steep slopes and large elevation-
al gradients, ranging from 300 m in valley floors to nearly 1500 m 
on some summits. This region is cooler (6–12 C) than the rest of 
the state and receives 84–173 cm of precipitation annually. Similar 
to the Central ecological region, forests in the Mountain region 
contain an oak-hickory-pine component, but at mid- and high ele-
vations, are dominated by red spruce (Picea rubra), sugar maple 
(A. saccharum), eastern hemlock (Tsuga canadensis), black cherry 
(Prunus serotina), American beech (Fagus grandifolia), and birch 
(Betula spp.; USDA NRCS 2022). The Panhandle ecological region, 
east of the Allegheny front, is the driest region of West Virginia, 
receiving only 79–115 cm of precipitation annually. Coupled with 
a lower elevational range (100–800 m) and warmer average annual 
temperature (7–14 C), forests here are often comprised of poor-form 
scarlet oak (Q. coccinea), chestnut oak (Q. prinus), pitch pine (Pinus  
rigida), and various hickory (Carya spp.; USDA NRCS 2022). The 
Southern ecological region is described as a highly dissected pla-
teau characterized by both narrow valleys and ridgetops along with 
steep side slopes. Although similarly rugged as compared to the 
Mountain ecological region, elevations here range only from 200–
1200 m. This region receives the most precipitation in the state at 
115–190 cm annually and is generally much warmer (10–15 C).  
The Southern ecological region supports a species-rich mixed 
mesophytic forest, including yellow poplar, American beech, and 
American basswood (Tilia americana), among others. The South-
western ecological region receives less precipitation annually 
than the Southern ecological region at approximately 100 cm and 



2025 JSAFWA

Wild Turkey Habitat Selection De La Cruz et al.  79

averages 12 C annually. Elevations in the Southwestern ecological 
region are among the lowest in the state at 300 m on ridges to 150 
m near the Ohio River and the forests are dominated by a mixed 
oak-hickory-yellow poplar assemblage with intermediate trees 
comprised of sassafras (Sassafrass albidum), black locust (Robin-
ia pseudoacacia), and persimmon (Diospyros virginiana; USDA 
NRCS 2022). The Western ecological region ranges in elevation 
from 175 m near the Ohio River to >400 m on higher ridges. The 
Western region receives approximately 110 cm of precipitation 
each year and averages a moderate 11 C annually. Forests in the 
Western region are typically comprised of oak-hickory-pine, often 
including Virginia pine (P. virginianus) in the midstory (USDA 
NRCS 2022).

Methods
Trapping and Radio Telemetry

We used rocket nets or boxes to capture male wild turkeys at  
29 baited sites (i.e., cracked or whole corn) across the six ecological 
regions of West Virginia (Figure 1) from September to November 
and January to March during 2004–2007 (Kurzejeski and Vangild-
er 1992). We aged (i.e., juvenile or adult) and sexed captured indi-
viduals based on feather coloration and pattern (Pelham and Dick-
son 1992). We fit turkeys with an 80 g backpack VHF transmitter 
(Advanced Telemetry Systems Inc., Isanti, Minnesota) attached 
using a 4.8 mm nylon shock cord (Norman et al. 1997). We locat-
ed turkeys at least once per week (range: 1–5 locations per week) 
via radio bi- and triangulation (Cochran and Lord 1963, Walling-
ford and Lancia 1991, Zielinski et al. 2004). We used the program 
LOCATE III (Pacer Computing, Truro, Nova Scotia, Canada) to 
generate UTM coordinates for each location. For a more detailed 
description of capture and tracking, see Rauch et al. (2010).

Landscape-scale Variables
We examined proportional use of land cover classes by adult 

and juvenile wild turkeys using the 2006 National Land Cover 
Dataset raster dataset (USGS 2011). Specifically, based on a re-
classification of NLCD data, we examined use of six cover classes: 
open water, developed/barren, deciduous forest, mixed/evergreen 
forest, shrub, and herbaceous/crop. Developed/barren areas were 
dominated by anthropogenic development or barren land. Decid-
uous forests were comprised of areas dominated by deciduous trees 
>5 m tall. Mixed and evergreen forests were dominated by a mix of 
deciduous and evergreen trees >5 m tall. Shrub was comprised of 
areas dominated by woody vegetation <5 m tall. Herbaceous/crop 
areas were dominated by herbaceous cover, grasses, and/or crops. 

To explore the influence of landscape structure, we examined use 
of forest fragmentation classes by male wild turkeys. Specifically, 

based on a forest vs. non-forest reclassification of NLCD cover 
classes, we used the Landscape Fragmentation Tool (version 2.0; 
Vogt et al. 2007) of ArcMap (version 10.6; ESRI, Inc. Redlands, Cal-
ifornia) to classify NLCD data into six categories including patch, 
edge, perforated, small and large core, and non-forest. The patch 
category was comprised of forest stands completely degraded by 
edge effects. Edge and perforated included exterior and interior for-
est areas, respectively, that were degraded by edge effects. We clas-
sified core forest areas as small (≤200 ha) or large (>200 ha). Areas 
classified as non-forest were those with no trees.

Statistical Analysis
We pooled point location data by age class for each male wild 

turkey across years and seasons and constructed home ranges for 
individuals with ≥30 locations and ≥9 mo of tracking (Seaman 
et al. 1999). This included individuals initially classified as juve-
niles that were later reclassified as adults. Consequently, some 
individuals were used in both juvenile and adult analyses if they 
met the location and time period criteria for both age classes. We 
constructed core and peripheral home ranges using 50% and 95% 
KDEs with reference bandwidth, respectively (Worton 1989). We 
created home ranges using the kernelUD function of the adehabi-
tatHR (Calenge 2024) package of R (R Core Team 2023).

For habitat selection, we followed the framework developed by 
Johnson (1980) and Aebischer et al. (1993), whereby animals make 
decisions about resource selection at several hierarchical spatial 
scales. Specifically, we evaluated selection by comparing the pro-
portional availability of resources within peripheral home rang-
es to the proportional availability of resources within core home 

Figure 1. Ecological regions associated with adult and juvenile male eastern wild turkey  
(Meleagris gallopavo silvestris) home range study sites in West Virginia from 2004–2007.
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ranges (i.e., third-order selection; Johnson 1980). We quantified 
the percent composition of each land cover and forest fragmenta-
tion class within peripheral and core home ranges using the global 
function of the terra package (Hijmans 2024) in R. To assess hab-
itat use, we employed the phuassess function from the R package 
phuassess (Fattorini et al. 2017). Thi s method utilizes a nonpara-
metric permutation-based approach (n = 100,000 in this study) 
to combine sign tests, thereby relaxing the statistical assumptions 
associated with compositional analyses (i.e., a multivariate normal 
distribution; Aebischer et al. 1993). We assessed proportional use 
across all cover classes using an overall P-value. At the individual 
cover class level, we used partial P-values to determine whether 
specific classes were preferentially selected, used in proportion to 
their availability, or avoided. Specifically, tests returning a signifi-
cant P-value (<0.05) in combination with proportions >0.50 indi-
cated selection of that cover type, while proportions <0.50 indicat-
ed cover type avoidance. Insignificant P-values (>0.05) signified 
proportional use. Finally, this approach provided a ranking of cov-
er classes based on use preference. We present these rankings in a 
matrix format, where +, -, and NS indicate significantly positive, 
significantly negative, and non-significant differences in use be-
tween cover classes, respectively. Due to insufficient sample size, 
we excluded the Western region from all analyses.

Results
We captured and equipped 197 male wild turkeys with radio 

transmitters throughout the six ecological regions of West Virginia 
(Figure 1). Based on tracking effort (≥30 locations and ≥9 mo of 
tracking), we used a subset of 55 individuals for analysis of home 
range size and habitat selection. Among this subset, 29 were clas-
sified as juveniles (11 of which were later included in the adult cat-
egory) and 37 were adults. We obtained an average of 76.4 (SD = 
46.0) and 52.0 (16.3) telemetry points per adult and juvenile turkey, 
respectively. Across ecological regions, the mean number of teleme-
try points ranged from 47.2 to 72.1 per turkey (Table 1). Core home 
ranges averaged 363.2 ha (SE = 49.8 ha) for adults and 477.6 ha 
(74.2) for juveniles (Figure 2). Peripheral home ranges were larger, 

Figure 2. Examples of adult and juvenile male eastern wild turkey (Meleagris gallopavo silvestris) 
core (50% kernel density estimates [KDE]) and peripheral (95% KDE) home ranges in five ecological 
regions of West Virginia from 2004–2007.

Table 1. Mean (SD) number of telemetry locations, mean (SE) core (50% kernel density estimates 
[KDE]) and mean (SE) peripheral (95% KDE) home range estimates for male eastern wild turkeys 
(Meleagris gallopavo silvestris) in the Central, Mountain, Panhandle, Southern, and Southwestern 
ecological regions of West Virginia from 2004–2007.

Region Telemetry Locations Core (ha) Peripheral (ha)

Central ( n = 28) 72.1 (42.0) 494.0 (67.2) 2202.7 (296.0)

Mountain ( n = 13) 66.0 (39.8) 292.0 (36.8) 1311.0 (176.5)

Panhandle ( n = 3) 49.3 (19.1) 497.9 (55.8) 2204.2 (360.8)

Southern ( n = 6) 54.2 (21.5) 365.2 (231.6) 1670.8 (942.7)

Southwestern ( n = 5) 47.2 (9.4) 273.7 (39.9) 1145.2 (125.3)
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averaging 1635.4 ha (SE = 222.7) for adults and 2105.8 ha (318.8) 
for juveniles (Figure 2). Pooling age classes across regions, average 
core home ranges ranged from 273.7 to 497.9 ha and peripheral 
home ranges ranged from 1145.2 to 2204.2 ha (Table 1, Figure 2).

Adult male wild turkeys displayed significant selection of land 
cover classes (overall P < 0.01; Table 2, Figure 3). Specifically, adults 
preferentially selected deciduous forests (P = 0.02), used areas of 
shrub, herbaceous/crop, and mixed/evergreen forests in propor-
tion to availability, and avoided areas of open water (P = 0.01) and 
anthropogenic development (P < 0.01). Adults also demonstrated 
selection of forest fragmentation classes (overall P = 0.02; Table 3,  
Figure 4), preferentially selecting forest edges (P = 0.01), used 
small core forests, forest perforations, and large core forests in pro-
portion to availability, and avoided non-forest areas (P = 0.01) and 
non-core forest patches (P < 0.01). Juvenile male wild turkeys also 
displayed selection of land cover classes (overall P < 0.01; Table 2,  
Figure 3). Specifically, juveniles selected for deciduous forests (P = 
0.02), used areas of shrub, herbaceous/crop, and mixed/evergreen 
forests in proportion to availability, and avoided areas of develop-
ment (P = 0.02) and open water (P < 0.01; Table 2, Figure 3). Un-
like adults, juvenile male wild turkeys did not select for any forest 
fragmentation cover class but did avoid areas of large core forests 
(P < 0.01), while using forest edges, small core forests, forest per-
forations, non-forest areas, and non-core forest patches in propor-
tion to availability (overall P = 0.02; Table 3, Figure 4). 

Table 2. Rankings of National Land Cover Database (NLCD) land cover class selection by adult and juvenile male eastern wild turkeys (Meleagris gallopavo silvestris) within core (50% kernel density estimates) 
home ranges based on a permutation-based proportional habitat use assessment in West Virginia from 2004–2007. Significant (P < 0.05) positive, negative, and non-significant between class differences in 
use are denoted by a +, -, and NS, respectively.

Cover class F 1 Deciduous Shrub Herb/Crop2 Mix/Ever3 Open water Dev/Barren4 Selection5

Adults

      Deciduous 0.70 + + + + + SELECT

      Shrub 0.51 – NS NS + + PROP

      Herb/Crop 0.43 – NS NS + + PROP

      Mix/Ever 0.35 – NS NS + + PROP

      Open water 0.22 – – – – NS AVOID

      Dev/Barren 0.16 – – – – NS AVOID

Cover class F 1 Deciduous Shrub Herb/Crop2 Mix/Ever3 Dev/Barren4 Open water Selection5

Juveniles

      Deciduous 0.72 + + + + + SELECT

      Shrub 0.52 – NS NS + + PROP

      Herb/Crop 0.52 – NS NS + + PROP

      Mix/Ever      0.45 – NS NS + + PROP

      Dev/Barren      0.28 – – – – NS AVOID

      Open water 0.11 – – – – NS AVOID

1F = proportion of animals using cover class more than available; 2Herbaceous/Crop; 3Mixed/Evergreen Forest; 4Developed/Barren; 5 SELECT = selected cover type, PROP = proportional use, and AVOID = avoided 
cover type

Figure 3. Comparisons of the land cover class (open water [WATER], developed/barren [DEV/BAR-
REN], deciduous forest [DECID], mixed/evergreen forest [MIX/EVER], shrub [SHRUB], and herbaceous/
crop [HERB/CROP]) percentages available (95% kernel density estimates [KDE] ± 1 SE; light grey 
bars) and used (50% KDE ± 1 SE; dark grey bars) by adult and juvenile eastern male wild turkey 
(Meleagris gallopavo silvestris) in West Virginia from 2004–2007. 
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Figure 4. Comparisons of the forest fragmentation class (non-forest [NON], patch [PATCH],  
edge [EDGE], perforated [PERF], small core [SMALL; <200 ha], and large core [LARGE; >200 ha]) 
percentages available (95% kernel density estimates [KDE] ± 1 SE; light grey bars) and used  
(50% KDE ± 1 SE; dark grey bars) by adult and juvenile eastern male wild turkey (Meleagris  
gallopavo silvestris) in West Virginia from 2004–2007.

Table 3. Rankings of forest fragmentation class selection by adult and juvenile male eastern wild turkeys (Meleagris gallopavo silvestris) within core (50% kernel density estimate) home ranges based on a 
permutation-based proportional habitat use assessment in West Virginia, 2004–2007. Significant (P < 0.05) positive, negative, and non-significant between class differences in use are denoted by a +, -, and 
NS, respectively. 

Fragmentation class F 1 Edge Small 2 Perforated Large3 Non-Forest Patch Selection3

Adults

      Edge 0.73 + + + + + SELECT

      Small 0.56 – NS NS + + PROP

      Perforated 0.54 – NS NS + + PROP

      Large 0.42 – NS NS + + PROP

      Non-forest 0.27 – – – – NS AVOID

      Patch 0.25 – – – – NS AVOID

Fragmentation class F 1 Edge Small 2 Perforated Non-forest Patch Large3 Selection3

Juveniles

      Edge 0.66 NS NS NS NS + PROP

      Small 0.56 NS NS NS NS + PROP

      Perforated 0.55 NS NS NS NS + PROP

      Non-forest 0.41 NS NS NS NS + PROP

      Patch 0.31 NS NS NS NS + PROP

      Large 0.20 – – – – – AVOID

1F = proportion of animals using fragmentation class more than available; 2Small core; 3Large core; 2SELECT = selected fragmentation class, PROP = proportional use, and AVOID = avoided fragmentation class.

Discussion
Core and peripheral home ranges were large for both adult and 

juvenile turkeys but were comparable to both historical and re-
cently published estimates from the Southeast (Everett et al. 1979, 
Smith et al. 1989, Wakefield et al. 2020, Lott et al. 2024). Moreover, 
habitat selection by adult and juvenile wild turkeys in West Vir-
ginia was not random and varied between age classes, particularly 
for forest fragmentation cover classes. Our results support the idea 
that wild turkey home range sizes are a function of habitat diver-
sity and that large home ranges are often associated with homoge-
neous, mostly forested areas (Wigley et al. 1986, Exum et al. 1987, 
Kelley et al. 1988). Specifically, we found that both adult and ju-
venile male wild turkeys preferentially selected for deciduous for-
ests, while selecting for mixed/evergreen forests in proportion to 
their availability. Our finding is consistent with research showing 
that wild turkeys preferentially forage on hard mast (Korschgen 
1967). Moreover, mast abundance and distribution affect home 
range characteristics such as size and habitat composition (Bur-
hans et al. 2000). Kelley et al. (1988) suggested that when mast is 
abundant, turkeys move shorter distances to find food and thus 
have smaller home ranges. Conversely, when mast is poor during 
the fall, wild turkeys may expand their range in search of supple-
mental foods (Kurzejeski and Lewis 1990, Healy 1992). However, 
such factors in one season may affect behavior in another, as recent 
research found that spring survival was negatively correlated with 
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fall hard mast production (Norman et al. 2022). Although, not di-
rectly quantified here, our observed selection of deciduous forests 
by male wild turkeys, along with large core and peripheral home 
ranges, likely reflects the selection of mast-producing forests, not 
only as roosting and escape cover, but as important foraging areas 
in West Virginia.

Despite preferential selection of deciduous forest cover, we 
found that adult male wild turkeys selected for forest edges and 
that juveniles avoided large core forest areas. Adults likely use edg-
es of deciduous forests for both foraging and breeding display ar-
eas, whereas nearby forest interiors provide proximal escape cover 
and roosting habitat (Wunz and Pack 1992). This finding supports 
the recent work of Lott et al. (2024) that showed males spend sig-
nificant time near forest edges during both mating and non-mat-
ing seasons. Additionally, we found that juvenile male wild turkeys 
used a wider variety of forest fragmentation classes in proportion 
to availability than did adults while also avoiding areas of large 
core forests. This may reflect that juvenile birds retain some brood- 
related behaviors, promoting growth and development by exten-
sively foraging in diverse cover types rich in invertebrate prey 
(Hamrick and Davis 1971, Hurst 1978, Healy 1985). Numerous 
studies show that hens with young poults selected for diverse her-
baceous cover that contained greater insect abundances and were 
adjacent to escape cover (Hurst 1981, Pack et al. 1988, Sisson et al. 
1991, Bakner et al. 2022, Nelson et al. 2022, Nelson 2023). We also 
found that both age classes avoided areas of anthropogenic devel-
opment and open water. These areas likely lack nearby foraging 
and roosting resources for turkeys, potentially promote increased 
natural predation and hunting pressure (Gerrits et al. 2020, Wight-
man et al. 2023, Roth et al. 2024), and may result in negative hu-
man interactions, such as vehicle collisions (Michael 1978). 

We found that both juvenile and adult male wild turkeys used 
herbaceous and crop cover in proportion to availability. The lack 
of these resources in densely forested areas, combined with highly 
variable mast production, may have the potential to limit turkey 
density (Little et al. 1990, Porter et al. 1980, Vander Haegen et al. 
1988). Given selection of deciduous forests by both age classes, 
selection of edges by adults, and avoidance of large core forests 
by juveniles, wild turkey management may benefit from the cre-
ation and maintenance of feathered forest edges to provide access 
to productive ecotones in West Virginia. Additionally, the propor-
tional use of some non-forest cover classes may highlight some 
plasticity in wild turkey habitat selection in West Virginia (Healy 
1985, Peoples et al. 1996).

Although both adult and juvenile male wild turkeys preferen-
tially selected deciduous forests in West Virginia, adults selected 
for forest edges while juveniles avoided areas of large core forests. 

Changes in forest management practices (i.e., fire suppression and 
diameter-limited harvesting without regeneration considerations) 
and the introduction of invasive diseases (e.g., chestnut blight 
[Cryphonectria parasitica] and beech bark disease [Cryptococcus 
fagisuga]) are promoting a shift towards shade-tolerant species 
(e.g., maples) in eastern forests (Nowacki and Abrams 2008). This 
trend has resulted in closed canopies and potentially less food 
availability for wildlife due to reduced mast production (Nowacki 
and Abrams 2008, Porter et al. 2011). Such forest types contain 
fewer oaks and hickories and may leave turkeys without adequate 
nutrition for long periods (McShea et al. 2007). The loss of open 
and young forests in the East (Hanberry and Thompson 2019), 
which provide turkeys with critical resources in the form of herba-
ceous vegetation, seeds, soft mast, buds, and insects, has likely rele-
gated populations to mid-successional, structurally homogeneous 
forest stands that offer temporally unreliable food sources (Porter 
et al. 2011). Selection of areas of higher forest fragmentation by 
male wild turkeys in West Virginia may be in response to high-
er food productivity and resource diversity (Backs and Bledsoe 
2011). Such areas may serve as proxies for open forest conditions 
that would have been available to wild turkey populations through 
historic disturbance regimes (e.g., fire and ungulate grazing), and 
which are precluded from turkey habitat availability due to current 
successional and forestry trends that have led to potentially less 
productive forests (Porter et al. 2011).

Our research provides valuable insights into home range size 
estimates and the preferential selection, proportional use, and 
avoidance of cover and forest fragmentation classes by adult and 
juvenile male wild turkeys in West Virginia. Moreover, our analy-
ses can serve as an initial assessment of home range size and hab-
itat selection for comparison to ongoing GPS-based research into 
wild turkey ecological dynamics by the WVDNR (Lawrence 2024).

Management Implications
Despite West Virginia being nearly 80% contiguous forest, se-

lected cover types in our study were often characterized as edges 
and small core stands of deciduous forests. Such areas likely pro-
vide much greater invertebrate abundances compared to large ex-
panses of mature forest, and active management may be the key to 
maintaining their proper functionality (Backs and Bledsoe 2011). 
Multilayer early successional cover types with complex edges pro-
vide diverse food sources (e.g., seeds, insects, fruits), escape cover, 
travel corridors, and mating display areas for male wild turkeys 
(Speake et al. 1975, Holbrook et al. 1987, Wertz and Flake 1988). 
Through planting, cutting, mowing, or even passive management, 
forest edges and perforations, particularly in association with 
smaller core areas of deciduous forest cover, should be managed 
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to increase landcover diversity (Backs and Bledsoe 2011, McCord 
and Harper 2011). 

Acknowledgments
Data for this study were collected in conjunction with the 

Mid-Atlantic Gobbler Study (MAGS), a joint effort between the 
West Virginia Division of Natural Resources, Wildlife Resources 
Section (WVDNR-WRS), the Virginia Department of Wildlife Re-
sources, and the West Virginia State Chapter of the National Wild 
Turkey Federation. Funding for MAGS, in part, was provided by 
the WVDNR-WRS and the Federal Aid in Wildlife Restoration 
Grant W-48-R. We thank the West Virginia Chapter of the Na-
tional Wild Turkey Federation for funding the transmitters used 
during MAGS. We thank the Conservation Management Institute 
at Virginia Polytechnic and State University for assistance. We 
are grateful to W. Mark Ford for his insightful editorial contribu-
tions, which significantly improved the clarity and focus of this 
manuscript. 

Literature Cited
Aebischer, N. J., P. A. Robertson, and R. E. Kenward. 1993. Composition anal-

ysis of habitat use from animal radio-tracking data. Ecology 74:1313–
1325.

Backs, S. and L. Bledsoe. 2011. Invertebrate abundance and vegetative struc-
ture in forest openings. Proceedings of the National Wild Turkey Sympo-
sium 10:51–63.

Bailey, R. and K. Rinell. 1968. History and management of the wild turkey in 
West Virginia. West Virginia Department of Natural Resources Division 
of Game and Fish Bulletin 6:1–58.

Bakner, N. W., B. S. Cohen, B. A. Collier, and M. J. Chamberlain. 2022. Recur-
sive movements of eastern wild turkey broods in the southeastern United 
States. Wildlife Society Bulletin 46:1–9.

Boone, W. W., C. E. Moorman, A. J. Terando, D. J. Moscicki, B. A. Collier,  
M. J. Chamberlain, and K. Pacifici. 2023. Minimal shift of eastern wild 
turkey nesting phenology associated with projected climate change. Cli-
mate Change Ecology 6:100075.

Burhans, B., D. Harmen, and G. Norman. 2000. Influence of landscape char-
acteristics on the winter home range dynamics of wild turkeys in western 
Virginia. Proceedings of the Annual Northeast Fish and Wildlife Confer-
ence 56:3.

Byrne, M. E., M. J. Chamberlain, and B. A. Collier. 2015. Potential density de-
pendence in wild turkey productivity in the southeastern United States. 
Proceedings of the National Wild Turkey Symposium 11:329–351.

Calenge, C. 2024. adehabitatHR: Home range estimation. R package version 
0.4.22

Casalena, M. J., M. V. Schiavone, A. C. Bowling, I. D. Gregg, and J. Brown. 
2015. Understanding the new normal: Wild turkeys in a changing north-
eastern landscape. Proceedings of the National Wild Turkey Symposium 
11:45–57.

Chamberlain, M. J., M. Hatfield, and B. A. Collier. 2022. Status and distribu-
tion of wild turkeys in the United States in 2019. Wildlife Society Bulletin 
46:1–19.

Cochran, W. and R. Lord. 1963. A radio-tracking system for wild animals. 
Journal of Wildlife Management 27:9–24.

Eriksen, R. E., T. W. Hughes, T. A. Brown, M. D. Akridge, K. B. Scott, and C. S. 
Penner. 2015. Status and distribution of wild turkeys in the United States: 
2014 status. National Wild Turkey Symposium 11:7–18.

Everett, D., D. Speake, and W. Maddox. 1979. Wild turkey ranges in Alabama 
mountain habitat. Proceedings of the Annual Conference of the South-
eastern Association of Fish and Wildlife Agencies 33:233–238.

Exum, J., J. McGlincy, and D. Speake. 1987. Ecology of the eastern wild tur-
key in an intensively managed pine forest in southern Alabama. Timbers  
Research Station Bulletin, Volume 23. Tallahassee, Florida.

Fattorini, L., C. Pisani, F. Riga, and M. Zaccaroni. 2017. The R package 
“phuassess” for assessing habitat selection using permutation-based com-
bination of sign tests. Mammalian Biology 83:64–70.

Gerrits, A. P., P. H. Wightman, J. R. Cantrell, C. Ruth, M. J. Chamberlain, and 
B. A. Collier. 2020. Movement ecology of spring wild turkey hunters on 
public lands in South Carolina, USA. Wildlife Society Bulletin 44:260–
270.

Godwin, K., G. Hurst, and B. Leopold. 1995. Size and percent overlap of gob-
bler home ranges and core-use areas in central Mississippi. Proceedings 
of the National Wild Turkey Symposium 7:45–52.

Gross, J. T., A. R. Little, B. A. Collier, and M. J. Chamberlain. 2015. Space use, 
daily movements, and roosting behavior of male wild turkeys during 
spring in Louisiana and Texas. Journal of the Southeastern Association of 
Fish and Wildlife Agencies 2:229–234.

Hamrick, W. J. and J. R. Davis. 1971. Summer food items of juvenile wild tur-
keys. Proceedings of the Annual Conference of the Southeastern Associa-
tion of Fish and Wildlife Agencies 25:85–89.

Hanberry, B. B. and F. R. Thompson. 2019. Open forest management for early 
successional birds. Wildlife Society Bulletin 43:141–151.

Healy, W. M. 1985. Turkey poult feeding activity, invertebrate abundance, and 
vegetation structure. Journal of Wildlife Management 49:466–472.

_____. 1992. Behavior. Pages 46–65 in J. Dickson, editor. The wild turkey:  
Biology and management. Stackpole Books, Harrisburg, Pennsylvania.

_____, and S. M. Powell. 2000. Wild turkey harvest management: Biology, 
strategies, and techniques. United States Fish and Wildlife Service, Shep-
erdstown, West Virginia. 

Hecklau, J. D. 1982. Feasibility of transplanting wild turkeys into areas of re-
stricted forest cover and high human density. Transactions of the North-
east Section of The Wildlife Society 39:96–104.

Hijmans, R. J. 2024. terra: Spatial Data Analysis. R package version 1.8-5.
Holbrook, H., M. Vaughan, and P. Bromley. 1987. Wild turkey habitat prefer-

ences and recruitment in intensively managed Piedmont forests. Journal 
of Wildlife Management 51:182–187.

Hurst, G. A. 1978. Effects of controlled burning on wild turkey poult food 
habits. Proceedings of the Annual Conference of the Southeastern Asso-
ciation of Fish and Wildlife Agencies 32:30–37.

_____. 1981. Effects of prescribed burning on the eastern wild turkey. Pages 
81–88 in G. Woods, editor. Prescribed fire and wildlife in Southern for-
ests. Belle W. Baruch Forest Science Institute, Georgetown, South Caro-
lina.

Johnson, D. H. 1980. The comparison of usage and availability measurements 
for evaluating resource preference. Ecology 61:65–71.

Kelley, R., G. Hurst, and D. Steffen. 1988. Home ranges of wild turkey gob-
blers in central Mississippi. Proceedings of the Annual Conference of the 
Southeastern Association of Fish and Wildlife Agencies 42:470–475.

Korschgen, L. J. 1967. Feeding habitats and food. Pages 137–198 in O. Hewitt, 
editor. The wild turkey and its management. The Wildlife Society, Wash-
ington, D.C.

Kozicky, E. and R. Metz. 1948. The management of the wild turkey in Penn-
sylvania. Pennsylvania Game News 19:3–31.



2025 JSAFWA

Wild Turkey Habitat Selection De La Cruz et al.  85

Kurzejeski, E. W. and J. Lewis. 1985. Application of PATREC modeling to wild 
turkey management in Missouri. Proceedings of the National Wild Tur-
key Symposium 5:269–284.

_____ and _____. 1990. Home ranges, movements, and habitat use of wild 
turkey hens in northern Missouri. Proceedings of the National Wild Tur-
key Symposium 6:67–71.

_____, and L. Vangilder. 1992. Population management. Pages 165–184 in  
J. Dickson, editor. The wild turkey: Biology and management. Stackpole 
Books, Harrisburg, Pennsylvania.

Latham, R. M. 1956. Complete book of the wild turkey. Stackpole Company, 
Harrisburg, Pennsylvania.

Lawrence, C. 2024. DNR launches a four year wild turkey study. WV Metro-
News. Fairview, WV, USA. <https://wvmetronews.com/2024/02/15/dnr 
-launches-a-four-year-wild-turkey-study/>. Accessed November 2024.

Little, T., J. Kienzler, and G. Hanson. 1990. Effects of fall either-sex hunting on 
survival in an Iowa wild turkey population. Proceedings of the National 
Wild Turkey Symposium 6:119–125.

Lott, H., E. E. Ulrey, J. C. Kilgo, B. A. Collier, M. J. Chamberlain, and M. E. 
Byrne. 2024. Male mating season range expansion results from an in-
crease in scale of daily movements for a polygynous–promiscuous bird. 
Ecology and Evolution 14:1–13.

MacDonald, A. M., J. B. Johnson, M. J. Casalena, N. M. Nemeth, M. Kunkel, 
M. Blake, and J. D. Brown. 2022. Active and passive disease surveillance 
in wild turkeys (Meleagris gallopavo) from 2008 to 2018 in Pennsylvania, 
USA. Wildlife Society Bulletin 46:1–14.

Martin, J. A., W. E. Palmer, S. Michael Juhan, and J. P. Carroll. 2012. Wild 
turkey habitat use in frequently-burned pine savanna. Forest Ecology and 
Management 285:179–186.

McCord, J. and C. Harper. 2011. Brood habitat following canopy reduction, 
understory herbicide application, and fire in mature mixed hardwoods. 
National Wild Turkey Symposium 10:65–73.

McShea, W. J., W. M. Healy, P. Devers, T. Fearer, F. H. Koch, D. Stauffer, and 
J. Waldon. 2007. Forestry matters: Decline of oaks will impact wildlife in 
hardwood forests. Journal of Wildlife Management 71:1717–1728.

Michael, E. D. 1978. Effects of highway construction on game animals. Pro-
ceedings of the Annual Conference of the Southeastern Association of 
Fish and Wildlife Agencies 32:48–52.

Miller, D. A., G. A. Hurst, and B. Leopold. 1997. Chronology of wild turkey 
nesting, gobbling, and hunting in Mississippi. Journal of Wildlife Man-
agement 61:840–845.

Mosby, H. and C. Handley. 1943. The wild turkey in Virginia: Its status, life 
history and management. Virginia Commission of Game and Inland 
Fisheries, Richmond. 

Nelson, S. D., A. C. Keever, P. H. Wightman, N. W. Bakner, C. M. Argabright, 
M. E. Byrne, B. A. Collier, M. J. Chamberlain, and B. S. Cohen. 2022. 
Fine-scale resource selection and behavioral tradeoffs of eastern wild tur-
key broods. Journal of Wildlife Management 86:1–20.

_____, _____, _____, _____, B. A. Collier, M. J. Chamberlain, and B. S. Co-
hen. 2023. Age-based shifts in habitat selection of wild turkey broods. 
Journal of Wildlife Management 87:1–17.

Norman, G., J. Pack, and G. Hurst. 1997. Transmitter selection and attach-
ment technique for wild turkey research. National Wild Turkey Federa-
tion Technical Bulletin Number 4, Edgefield, South Carolina.

Norman, G. W., D. Crawford, C. W. Ryan, W. K. Igo, and M. J. Cherry. 2022. 
Hunting and environmental influences on survival of male wild turkeys 
in Virginia and West Virginia. Wildlife Society Bulletin 46:1–17.

Nowacki, G. J. and M. D. Abrams. 2008. The demise of fire and “mesophica-
tion” of forests in the eastern United States. BioScience 58:123–138.

Pack, J., K. Williams, and C. Taylor. 1988. Use of prescribed burning in con-
junction with thinning to increase wild turkey brood range habitat in 

oak-hickory forests. Transactions of the Northeast Section of The Wild-
life Society 45:37–48.

Parent, C. J., A. C. Bowling, B. S. Stevens, and W. F. Porter. 2015. Wild turkey 
harvest trends across the Midwest in the 21st century. Proceedings of the 
National Wild Turkey Symposium 11:211–223.

Pelham, P. M. and J. Dickson. 1992. Physical characteristics. Pages 32–35 in 
J. Dickson, editor. The wild turkey: Biology and management. Stackpole 
Books, Harrisburg, Pennsylvania.

Peoples, J., D. Sisson, and D. Speake. 1996. Wild turkey brood habitat use and 
characteristics in coastal plain pine forests. Proceedings of the National 
Wild Turkey Symposium 7:89–96.

Porter, W. F. 1977. Home range dynamics of wild turkeys in southern Minne-
sota. Journal of Wildlife Management 41:434–437.

_____, W. Healy, S. Backs, B. Wakeling, and D. Steffen. 2011. Managing wild 
turkeys in the face of uncertainty. Proceedings of the National Wild Tur-
key Symposium 10:1–9.

_____, R. D. Tangen, G. C. Nelson, and D. A. Hamilton. 1980. Effects of corn 
food plots on wild turkeys in the upper Mississippi Valley. Journal of 
Wildlife Management 44:456–462.

R Core Team. 2023. R: A language and environment for statistical computing. 
R Foundation for Statistical Computing. Version 4.3.0. Vienna, Austria.

Rauch, S., J. T. Anderson, and A. B. Billings. 2010. Spring hunting season 
home range size of male wild turkeys in north central West Virginia. Na-
tional Wild Turkey Symposium 10:157–164.

Roth, A. P., P. H. Wightman, N. M. Masto, J. R. Cantrell, C. Ruth, B. S. Cohen, 
M. J. Chamberlain, and B. A. Collier. 2024. Sex-specific resource use by 
wild turkeys in response to hunting activity. Journal of Wildlife Manage-
ment 88:1–17.

Seaman, D. E., J. J. Millspaugh, B. J. Kernohan, G. C. Brundige, K. J. Raedeke, 
and R. A. Gitzen. 1999. Effects of sample size on kernel home range esti-
mates. Journal of Wildlife Management 63:739–747.

Sisson, D., D. Speake, and J. Landers. 1991. Wild turkey brood habitat use 
in fire-type pine forests. Proceedings of the Annual Conference of the 
Southeastern Association of Fish and Wildlife Agencies 45:49–57.

Smith, W., E. Lambert, and R. Teitelbaum. 1989. Seasonal movement and 
home range differences among age and sex groups of eastern wild turkey 
within southeastern Louisiana. Proceedings of the International Sympo-
sium of Biotelemetry 10:151–158.

Speake, D., T. Lynch, and W. Fleming. 1975. Habitat use and seasonal move-
ments of wild turkeys in the Southeast. Proceedings of the National Wild 
Turkey Symposium 3:122–130.

United States Department of Agriculture Natural Resources Conservation 
Service (USDA NRCS). 2022. Land resource regions and major land re-
source areas of the United States, the Caribbean, and the Pacific Basin. 
USDA Handbook 296. Washington, D.C. 

United States Geological Service (USGS). 2011. National Land Cover Data-
base (NLCD) 2006 land cover conterminous United States. <https://doi 
.org/10.5066/P9HBR9V3>.

VanderHaegen, W. M., W. E. Dodge, and M. W. Sayre. 1988. Factors affect-
ing productivity in a northern wild turkey population. Journal of Wildlife 
Management 52:127–133.

Vogt, P., K. H. Riitters, C. Estreguil, J. Kozak, T. G. Wade, and J. D. Wickham. 
2007. Mapping spatial patterns with morphological image processing. 
Landscape Ecology 22:171–177.

Wakefield, C. T., J. A. Martin, P. H. Wightman, B. T. Bond, D. K. Lowrey,  
B. S. Cohen, B. A. Collier, and M. J. Chamberlain. 2020. Hunting activity 
effects on roost selection by male wild turkeys. Journal of Wildlife Man-
agement 84:458–467.

Wallingford, B. D. and R. A. Lancia. 1991. Telemetry accuracy and a model 
for predicting telemetry error. Proceedings of the Annual Conference of 



2025 JSAFWA

Wild Turkey Habitat Selection De La Cruz et al.  86

the Southeastern Association of Fish and Wildlife Agencies 45:178–188.
Walter, W. D., J. W. Fischer, S. Baruch-Mordo, and K. C. VerCauteren. 2011. 

What is the proper method to delineate home range of an animal using 
today’s advanced GPS telemetry systems: The initial step. Modern Telem-
etry 68:249–268.

Wertz, T. and L. Flake. 1988. Wild turkey nesting ecology in south central 
South Dakota. Prairie Naturalist 20:29–37.

West Virginia Department of Natural Resources (WVDNR). 2015. 2015 West 
Virginia State Wildlife Action Plan. South Charleston.

_____. 2024. Hunters harvested 11,650 bearded turkeys during the 2024  
spring gobbler season. <https://wvdnr.gov/wp-content/uploads/2024/06 
/2024-spring-gobbler-harvest-052424-Sheet1.pdf>. Accessed November 
2024.

Wightman, P. H., J. A. Martin, M. T. Kohl, E. Rushton, B. A. Collier, and M. J.  
Chamberlain. 2023. Landscape characteristics and predation risk in-
fluence spatial variation in auditory courtship of an upland game bird. 
Landscape Ecology 38:1221–1236.

Wigley, T., J. Sweeney, M. Garner, and M. Melechiors. 1986. Wild turkey 
home ranges in the Ouachita Mountains. Journal of Wildlife Manage-
ment 50:540–544.

Worton, B. J. 1989. Kernel methods for estimating the utilization distribution 
in home-range studies. Ecology 70:164–168.

Wunz, G. 1971. Tolerances of wild turkeys to human disturbance and limit-
ed range. Transactions of the Northeast Section of The Wildlife Society 
28:159–165.

_____. 1985. Wild turkey establishment and survival in small range units in 
farmland and suburban environments. Proceedings of the National Wild 
Turkey Symposium 5:49–53.

_____, and J. Pack. 1992. Eastern turkey in eastern oak-hickory and northern 
hardwood forests. Pages 232–285 in J. Dickson, editor. The wild turkey: 
Biology and management. Stackpole Books, Harrisburg, Pennsylvania.

Zielinski, W. J., R. L. Truex, G. A. Schmidt, F. V. Schlexer, K. N. Schmidt, and 
R. H. Barrett. 2004. Home range characteristics of fishers in California. 
Journal of Mammalogy 85:649–657.


