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ABSTRACT: The Utah wild turkey management plan identifies insufficient winter habitat (limited food resources) and low-quality 
breeding and summer habitat as high and medium priority concerns, respectively, for wild turkey management in Utah. Along the 
Escalante River, over 70 miles of riparian areas were treated to remove Russian olive and tamarisk, which could improve breeding 
and summer habitats. A challenge to wild turkey management is predicting how turkeys may adapt to habitat changes. We studied 
the seasonal habitat use of wild turkeys in Escalante, Utah to determine their basic habitat use and movements, and their use of treated 
areas. Turkeys had large summer home range sizes (females = 151.1 ±41.5 km2, males = 147.4 ±60.7 km2), suggesting fragmented 
habitats and limited resources. Summer habitat use showed two distinct patterns: use of lowland habitats along the Escalante River or 
use of higher elevation ponderosa, aspen, and pinyon habitats. Male and female turkeys frequently used treated pinyon-juniper, treated 
developed areas (farms, rural housing), and treated agricultural areas in the winter. The proximity of treated natural areas and available 
roost sites to agricultural fields could lead to conflicts with landowners in the region, particularly if agricultural crops are used by 
turkeys to replace Russian olive as a food source in the winter.  
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Rio Grande wild turkey, Utah 
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INTRODUCTION 

Once extirpated in Utah, the wild turkey (Meleagris 
gallopavo) has recolonized southern Utah after successful 
relocation efforts by the Utah Division of Wildlife 
Resources and its supporting partners. Both Merriam’s (M. 
g. merriami) and Rio Grande (M. g. intermedia) subspecies 
inhabit southern Utah; however, M. g. intermedia is more 
common along low-altitude habitat such as cottonwood 
(Populus angustifolia and P. fremontii) stands along 
riparian areas, while M. g. merriami is found at higher 
altitudes (Utah Division Wildlife Resources 2014).  

Along the Escalante River drainage, a lowland riparian 
area, in Garfield, Piute, Wayne, and Kane Counties, Utah, 
Rio Grande turkeys frequent the riparian areas in all life 
stages, similar to this species in other states (Hall et al. 
2007). In recent history, the vegetation of the riparian areas 
was characterized by Fremont cottonwood (P. fremontii) 
galleries, Russian olive (Elaeagnus angustifolia), tamarisk 
(Tamarix spp.), and thick forbs and grasses. Since 2009, 
the Escalante River Watershed Partnership (ERWP) has 
been working to eradicate non-native vegetation such as 
Russian olive and tamarisk in an effort to return natural 
hydrology, and native wildlife and vegetation to the region 
(www.escalanteriverwatershed partnership.org). To date, 
the partnership has eradicated non-native vegetation from 
more than 114 km of river, restoring native vegetation such 
as willows (Salix spp.) and cottonwoods to the area.  

There has been little research on wild turkey habitat use 
and recruitment in Utah. To date, there has not been any 
data collected to determine if or how wild turkeys use the 
restored habitat of these lowland riparian areas. More 

importantly, to continue to manage wild turkeys effec-
tively, one must understand how these changes impact 
nesting success and recruitment. Reducing negative 
impacts to humans by wild turkey populations is another 
concern for this species in Utah. We initiated a study of 
wild turkey in Escalante using satellite GPS tracking to 
determine their home range and habitat use in relation to 
the treated areas along the Escalante River.  

 
METHODS 
Study Area 

We conducted our study in southern Utah, specifically 
in the Escalante River drainage and adjacent lands. The 
Escalante River drainage includes high altitude forests of 
the Aquarius Plateau (referred to as the Boulder Moun-
tains), hardwood riparian zones that include cottonwood 
galleries, and the high desert. The town of Escalante, on 
the east side of the drainage, has an elevation of 1,774 m 
(5,820 ft). To the north, the Boulder Mountains rise to 
more than 2865 m (9,400 ft). Suitable Rio Grande turkey 
habitat is found throughout the watershed, along the 
riparian habitats of perennial water that feeds the 
watershed. Suitable Merriam’s wild turkey habitat is found 
in the Boulder Mountains to the west and north of 
Escalante (Figure 1).  

 
Habitat Use and Movements 

Prior to the breeding season in 2018-2019, we captured 
wild turkeys of both sexes within the Escalante River 
drainage, using standard walk-in traps. We fitted captured 
birds with GPS transmitters (105 g, GeoTrak, Apex, North 
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Figure 1. Location of study site, Escalante and Boulder 

Mountains, Utah, 2018-2019. 

 
Carolina) using a backpack-style harness. The transmitters 
were programmed to receive five locations each 24 hours 
from April 16 -September 15 at 06:00, 10:00, 14:00, 18:00, 
and 22:00. In the study area on June 21, daylight hours 
extend from 06:30-20:45. Therefore we received location 
data on four active time periods and one roosting time-
period during the nesting and brood rearing seasons. From 
September 15-January 31, we received three locations per 
24 hours, at 10:00, 14:00, and 18:00. The times selected 
represented two daytime locations and one dusk location. 
From February 1-April 15 we received three locations per 
24 hours as well but adjusted the times to ensure that we 
gathered data when birds may be strutting: 05:00, 11:00, 
and 17:00. 

 
Analysis 

We analyzed data using geographic information sys-
tems (ArcGIS, ESRI, Redlands, CA) and R statistical 
software (R Core Team 2019). Using the adehabitatHR 
package (Calenge 2006), we calculated the 95% utilization 
distribution for each bird, each season, and exported these 
as shapefiles for use in ArcGIS. To determine the relative 
proportion of habitat used in each season, we imported the 
Landfire Existing Vegetation Type (LANDFIRE 2019) 
spatial data into ArcGIS. We overlayed the spatial layer 
containing the locations of the treatments conducted by 
ERWP with the Landfire layer. We reclassified those land 
types that overlapped with treatment polygons to indicate 
that a treatment had been conducted (e.g., ‘shrubland’ was 
reclassified as ‘shrubland_treated’ where applicable). 
Using a spatial join, we assigned a vegetation type to each 
turkey location. We then used descriptive statistics to 
determine the proportion of locations found in each 
vegetation type by sex, for each season of use.  

We compared the proportion of habitat use observed 
with the proportion of each habitat type’s availability. To 
determine habitat availability, we constructed a perimeter 
polygon surrounding the turkey GPS location dataset, 
using the outermost turkey locations of the entire dataset 
as the border. We then calculated the proportion of the total 
area occupied by of each habitat available within the 
polygon. We extracted the subset of habitat types that 
included those habitats that represented >5% of all turkey 
locations for each sex, within each season. Finally, we 
conducted a one-way ANOVA to determine if the 
proportion of use was similar to the proportion of habitat 
area available for each season and for each sex. We 
categorized our locations as Summer (May 1-September 
30), Winter (November 1-March 31), and Movement 
(April 1-30, October 1-30) based on past literature and 
general movement patterns observed in the study area. We 
classified ‘Available’ as a season for the purpose of the 
ANOVA.  

 
RESULTS 
Home Range and General Movements 

In 2018, we placed transmitters on six females (two 
juvenile) and six males (1 juvenile); in 2019, we placed 
transmitters on 11 females (one juvenile) and one male (a 
juvenile). We focused on females in 2019 because of the 
high rate of hunting mortality of our males in 2018. We 
acquired 6,685 unique locations for Summer (5,289 female 
and 1,396 male), 752 locations for Winter (669 female and 
83 male) and 1,609 locations for Movement (1,087 female 
and 522 male). 

The average utilization distribution for wild turkeys in 
the winter was 90.2 ± 44.8 km2 for females (n = 7) and 25.7 
km2 for the one male (Table 1). For the female dataset, 
there were two home ranges with much larger utilization 
distributions than the others. This was most likely a result 
of a delayed returned to winter habitat, which resulted in 
the inclusion of transition movements into the estimate. 
Without these two home ranges, the average utilization 
distribution for females was 27.3 ±8.6 km2. All turkeys 
spent the majority of winter within Escalante, Utah. 

 
Table 1. Utilization distribution estimates for individual wild 

turkeys in winter (November 1 - March 31), 2018 and 2019, 
Escalante, Utah.  

ID Utilization Distribution Estimate (km2) 
Belle_2019 46.3 

Bonita_2018 15.0 

Bonnie_2019 10.6 

Kit_2019 203.1 

Martha_19 37.4 

Sally_2019 128.9 

Clyde_2019 25.8 

 

We had a larger sample size to conduct estimates for 
the utilization distribution during the summer. The average 
utilization distribution for females (n = 13) during the 
summer was 151.1 ±41.5 km2, and 147.4 ±60.7 km2 for 
males (n = 7). Similar to the winter estimates, these large 
utilization distribution estimates may be attributed to 
including large movements to or from winter habitats in 
the estimate. The locations of wild turkeys in the summer 
followed two patterns. They either stayed in the Escalante  
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Figure 2. A sample of wild turkey utilization distributions in the Escalante River watershed, Escalante, Utah, May 1, 2018-

September 30, 2019. 

 
 
River riparian area or they moved into higher elevations on 
the Boulder Mountains (Figure 2).  

 
Habitat Use 

During the winter, we only had one male with which to 
calculate habitat use, therefore we did not include this 
information in our analyses. In the summer, males were 
predominantly found in six different habitats (those 
habitats in which ≥5% of locations occurred): agriculture, 
aspen, developed (i.e., farms, rural housing), ponderosa, 
pinyon-juniper woodlands, and western sagebrush 
communities (Figure 3). During the movement periods, 
between winter and summer habitats, male turkeys 
predominantly used agriculture, developed areas, pinyon-

juniper woodlands, and western sagebrush (Figure 3).  
There was a statistical difference in the proportional use 

of habitat by male turkeys compared to the proportional 
area of that habitat available in each season, for several 
habitat types (Figure 3, Table 2). In the summer, 
agriculture, treated agriculture, developed areas, treated 
developed areas, and pinyon-juniper woodlands were used 
in greater proportion than the proportion available. During 
the movement seasons, male turkeys used agriculture, 
treated agriculture and treated developed areas in a 
proportion greater than the proportion available.  

In the summer, females were predominantly found in 
five different habitats (those habitats in which ≥5% of 
locations occurred): treated agriculture, aspen, developed  
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Figure 3. The proportion of locations (± standard error) of 

male wild turkeys found in habitats categorized by 
Landfire Existing Vegetation Type (SRM Classification) for 
each season compared to the % of available area, 
Escalante, Utah 2018-2019. A designation of ‘treated’ 
indicates the location had been treated to remove 
Russian olive and tamarisk.  

 
 
Table 2. The results of the analysis of variance between the 

proportion of habitat used by season (season = available, 
summer use, movement use) for male turkeys, 2018-2019, 
Escalante, Utah. 

Habitat 
Type 

Sum of 
Squares 

df 
Mean 

Square 
F 

P-
value 

Agriculture 305.545 2 152.772 5.602 0.019 

Treated 
Agriculture 

1201.245 2 600.622 2.527 0.121 

Aspen  319.380 2 159.690 1.608 0.241 

Treated 
Aspen 

40.076 2 20.038 1.094 0.366 

Developed 173.015 2 86.508 0.671 0.529 

Treated 
Developed 

150.416 2 75.208 1.890 0.193 

Ponderosa 150.410 2 75.205 1.647 0.233 

Pinyon-
Juniper 

481.195 2 240.598 0.628 0.550 

Treated PJ 8.834 2 4.417 0.366 0.701 

Wyoming 
Sagebrush 

0.733 2 0.367 0.049 0.952 

 
(i.e., farms, rural housing), ponderosa, pinyon-juniper 
woodlands, and western sagebrush communities (Figure 
4). The analysis of variance indicated that developed lands 
and ponderosa woodlands were used more than propor-
tionally available (Table 3). Looking at Figure 4, it is clear 
that treated agriculture was also used proportionately more 
than available, but this was confounded by the fact that  

 

Figure 4. The proportion of locations (± standard error) of 

female wild turkeys found in habitats categorized by 

Landfire Existing Vegetation Type (SRM Classification for 

each season, Escalante, Utah 2018-2019. A designation of 

‘treated’ indicates the location had been treated to 

remove Russian olive and tamarisk. 
 

 

Table 3. The results of the analysis of variance between the 
proportion of habitat used by season (season = available, 
summer use, movement use) for female turkeys, 2018-
2019, Escalante, Utah. 

Habitat Type 
Sum of 

Squares 
df 

Mean 
Square 

F 
P-

value 

Agriculture 330.028 3 110.009 3.534 0.026 

Treated 
Agriculture 

755.567 3 251.856 0.645 0.592 

Aspen 1234.506 3 411.502 4.130 0.014 

Developed 1393.780 3 464.593 7.529 0.001 

Treated 
Developed 

885.395 3 295.132 3.134 0.039 

Pinyon-Juniper 863.920 3 287.973 1.256 0.306 

Treated 
Pinyon-Juniper 

218.958 3 72.986 2.004 0.134 

Ponderosa 1775.950 3 591.983 5.392 0.004 

 
use was similar among seasons. Conversely, aspen was not 
used in greater proportion than available, but this effect 
was confounded by the fact that aspen was only used in the 
summer resulting in a statistically significant difference 
among seasons (Figure 4). During the movement seasons 
between summer and winter habitats, female turkeys 
predominantly used agriculture, developed areas, treated 
developed areas, and pinyon-juniper woodlands. All were 
used more than proportionately available except pinyon-
juniper, which was used similarly to the proportion of 
availability (Table 3, Figure 4). During the winter female 
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turkeys predominantly used agriculture, developed areas, 
and pinyon-juniper woodlands, both treated and untreated. 
The results of the ANOVA suggest that agriculture, 
developed areas, and treated developed areas were used 
more than proportionately available (Table 3, Figure 4). 
Examining treated agricultural land and treated pinyon 
juniper habitat use, it appears that these areas were used 
proportionately more than available; however, seasonal 
differences in use confounded results the of the ANOVA. 
 
DISCUSSION 
Home Range and General Movements 

Both Rio Grande and Merriam’s wild turkeys were 
transplanted into Escalante. While phenotypically the 
turkeys we captured during our study presented as Rio 
Grande wild turkeys, it was possible we had Rio Grandes, 
Merriams, or Merrios (a cross between the two 
subspecies). Thus, we could expect home range sizes and 
movements similar to any of the subspecies. Our home 
range size estimates for males and females in winter and 
summer were larger than those previously reported for Rio 
Grande (Miller 1993, Schaap 2005, Steinke 2006, Hall et 
al. 2007) and Merriam’s (Lutz and Crawford 1989, Stone 
1993) wild turkeys.  

Large home ranges are generally attributed to habitat 
fragmentation or lack of suitable habitat (Hall et al. 2007). 
Situated in the high desert, suitable woodland habitat is 
certainly fragmented from one valley to the next in our 
study site. In contrast to the Rio Grande subspecies, 
Merriam’s wild turkeys are known to move from winter 
habitats to summer (nesting) habitats in the Southwest 
(Crites 1988). Furthermore, Merriam’s wild turkeys spend 
much of their time in Ponderosa pine (Pinus ponderosa) 
forests year-round (Rumble 1990, Martin et al. 2005, 
Lehman et al. 2008). In our study area, Ponderosa pine 
forests are limited to the higher elevations to the north and 
west of Escalante. Our data shows many of our study 
animals moving to these higher elevations in the summer. 
It is the distance between the winter roosting sites in 
Escalante to the ponderosa pine stands that are used in the 
summer that accounts for the large home range sizes that 
we found in our study. Once the individuals arrived at the 
higher elevations, they often remained in a relatively small 
area for the duration of the summer, prior to moving back 
into their winter home range areas the following fall.  

Not all our study animals moved to higher elevations; 
a few males and females exhibited very small movements 
from one season to the next, similar to the behavior of the 
Rio Grande subspecies (Schapp 2005, Hall et al. 2007). 
These birds chose to remain in the riparian zone along the 
Escalante River year-round. Based on home range sizes 
and locations, we concluded that we do have a mix of the 
two subspecies’ behavioral characteristics in our study 
area.  

 
Habitat Use in Relation to Ag Fields 

Habitat selection by turkeys in Escalante has been a 
source of conflict in recent years. In winter, flocks of 
turkeys congregate on agricultural fields, potentially 
causing damage to spring shoots. Historically, turkeys 
used the Russian olives growing along the riparian zone for 

food; as the Escalante River Watershed Partnership 
removed this food source, locals were concerned that this 
might increase the pressure turkeys place on agricultural 
fields in the winter and spring. Local biologists were 
concerned that reduced fitness from a loss of winter food 
(via Russian olive fruit) would lead to reduced 
reproduction in females (Dominguez-Brazil 2009).  

Turkeys use their roost trees as a ‘home base’ in the 
winter. The only species used as winter roost trees in our 
study were Fremont cottonwoods, located in stands along 
the riparian zone. Immediately adjacent to the riparian 
zones are irrigated and dryland pastures. During the winter, 
females were more often found in agriculture, developed 
areas, and the pinyon-juniper woodlands, both treated and 
untreated; ‘developed areas’ were cottonwood galleries 
and sagebrush adjacent to and amongst the town’s 
agricultural lands. We attribute this habitat use pattern to 
the proximity of these fields to the roost trees predomi-
nantly used by the females. It is notable that female turkeys 
used these habitat types regardless of it they had been 
treated to remove Russian olive, thus it does not appear that 
the treatment caused female turkeys to avoid these areas. 
This could become a conflict if turkeys are depending on 
the agricultural fields for winter food resources. 

In summer, turkey displayed two use patterns. They 
either used ponderosa and aspen in the higher elevations, 
characteristic of Merriam’s (Mackey 1984, Rumble 1990, 
Martin et al. 2005) or developed areas such as farms and 
rural housing (where cottonwoods were located), treated 
agriculture, sagebrush and pinyon-juniper woodlands of 
the lower elevations surrounding the Escalante River and 
its tributaries, characteristic of the Rio Grande subspecies 
(Hall et al. 2007, Ramirez et al. 2012). Those females using 
the lowland habitats in Escalante had the potential to be 
affected by Russian olive treatments. Based on past 
literature, we suggest that the removal of Russian olive 
created more suitable brood-rearing habitat for those 
females using the lowland habitats, by opening the forest 
floor, creating woody debris, and increasing forbs and 
shrubs (Schmutz et al. 1989).  

 
Management Implications 

Turkeys in our study area had substantially larger home 
ranges that those previously reported elsewhere in the U.S. 
Habitat in the study area is naturally fragmented by 
landscape features, which could be the driving factor rather 
than a limited supply of resources in any one area. Females 
did not appear to avoid areas where there had been habitat 
treatment in the winter or summer. This suggests that these 
areas are suitable for shelter and brood-rearing. We suggest 
a study on recruitment may provide more data regarding 
fledging success of those birds nesting within treated areas. 
The proximity of winter roost trees and winter and summer 
habitat to agricultural fields could result in conflicts 
between turkeys and local producers. There have been very 
few studies to describe and measure the damage wild 
turkeys could inflict on agricultural fields in the West. 
Future studies to do so would be a positive step toward 
alleviating perceived and actual conflicts associated with 
wild turkeys in the southwest. 
 
  



6 

 

LITERATURE CITED 
Calenge, C. 2006. The package “adehabitat” for the R software: 

a tool for the analysis of space and habitat use by animals. 
Ecological Modelling 197:1035. 

Crites, M. J. 1988. Ecology of the Merriam’s wild turkey in 
north-central Arizona. M.S. thesis, University of Arizona, 
Tucson, AZ. 

Dominguez-Brazil, M. K. 2009. The wild turkey in Texas: 
impact of overwinter nutrition on reproduction and educating 
landowners through management workshops. M.S. thesis, 
Texas A&M University, Kingsville, TX.  

Hall, G. I., M. C. Wallace, W. B. Ballard., D. C. Ruthven, III, M. 
J. Butler, R. L. Houchin, R. T. Huffman, R. S. Phillips, and 
R. Apllegate. 2007. Rio Grande wild turkey habitat selection 
in the southern Great Plains. Journal of Wildlife Management 
71(8):2583-2591.  

LANDFIRE. 2019. Existing vegetation type layer. LANDFIRE 
1.1.0, U. S. Department of the Interior, Geological Survey. 
Accessed 09 September 2019 at http://landfire.cr.usgs.gov 
/viewer/. 

Lehman, C. P., M. A. Rumble, L. D. Flake, and D. J. Thompson. 
2008. Merriam’s turkey nest survival and factors affecting 
nest predation by mammals. Journal of Wildlife Management 
72(8):1765-1774.  

Lutz, R. S, and J. A. Crawford. 1989. Habitat use and selection 
and home ranges of  Merriams's wild turkey in Oregon. Great 
Basin Naturalist 49:252-258. 

Mackey, D. L. 1984. Roosting habitat of Merriam’s turkey in 
south-central Washington. Journal of Wildlife Management 
48(4):1377-1382. 

Martin, S. L., T. C. Theimer, and P. Z. Fulé. 2005. Ponderosa 
pine restoration and turkey roost site use in northern Arizona. 
Wildlife Society Bulletin 33(3):859-864. 

Miller, M. S. 1993. Rio Grande wild turkey hen survival and 
habitat selection in south central Kansas. M.S. thesis, Texas 
Tech University, Lubbock, TX. 

R Core Team. 2019. R: a language and environment for statistical 
computing. R Foundation for Statistical Computing, Vienna, 
Austria.  

Ramirez, E. R., M. C. Clayton,, C. W. Lawson, S. M. Burns, R. 
Guarneros-Altimirano, S. J. DeMaso, W. P. K Kuvlesky, Jr., 
D. G. Hewitt, J. A. Ortega-Santos, and T. A. Campbell. 2012. 
Home ranges of female Rio Grande turkeys (Meleagris 
gallopavo intermedia) in southern Texas. Southwestern 
Naturalist 57(2):198-201. 

Rumble, M. A. 1990. Ecology of Merriam’s turkeys (Meleagris 
gallopavo merriami) in the Black Hills, South Dakota. Ph.D. 
dissertation, University of Wyoming, Laramie, WY. 

Schaap, J. N. 2005. Ranges, movements, and spatial distribution 
of radio-tagged Rio Grande wild turkeys in the Edwards 
Plateau of Texas. M.S. thesis, Texas A&M University, 
College Station, TX. 

Schmutz, J., C. Braun, and W. Andelt. 1989. Nest habitat use of 
Rio Grande wild turkeys. The Wilson Bulletin (Wilson 
Ornithological Society) 101(4):591-598. 

Steinke, A. D. 2006. Survival and home range characteristics of 
Merriam's turkey gobblers in the southern Black Hills, South 
Dakota. M.S. thesis, South Dakota State University, 
Brookings, SD. 

Stone, S. B. 1993. Habitat use and selection by Merriam's turkeys 
in the Prescott National Forest, Arizona. M.S. thesis, 
University of Arizona, Tucson, AZ. 

Utah Division of Wildlife Resources. 2014. Utah wild turkey 
management plan. Accessed 20 April 2020 at 
https://wildlife.utah.gov/uplandgame/turkey/turkey_manage
ment_plan.pdf 

 
 




