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CHAPTER I 

INTRODUCTION 

Rio Grande turkeys (Meleagris gallopavo intermedia) inhabit Texas rangelands 

from the Coastal Plains to the Red River and west into the Trans-Pecos. Turkey habitat in 

the Rolling Plains and Cross Timbers regions of Texas is limited to rangeland and 

agricultural borders (Beasom and Wilson 1992). Rio Grande nesting ecology was studied 

in South Texas (Ransom 1987) and Stevens (1989) studied spring dispersal and summer 

habitat selection were studied in west-central Texas. Smith-Blair (1993) studied hen 

survival and nesting characteristics in the Rolling Plains of west Texas. While Rio 

Grande turkeys have been studied in other parts of Texas, they have not been well studied 

in the Rolling Plains and Cross Timbers regions of Texas (Stevens 1989, Smith-Blair 

1993). 

Predators affect turkey survival in Texas (Speake 1980; Reagan and Morgan 

1980; Ransom et al. 1987). Vegetation provides concealment fi-om predators, increasing 

poult survival (Schorger 1966). Schmutz et al. (1989) found that Rio Grande turkeys 

nested in dense understory vegetation taller than the surrounding environment in 

Northeast Colorado. Lopez (1997) found that Eastem wild turkeys nested near visual 

obstmction provided by trees, shmbs, or vegetation. Low thomy bmsh, such as prickly 

pear (Opuntia spp.) and agarita (Berberis trifoliolata) may be important nesting cover for 

Rio Grande turkeys. 



Range management practices such as prescribed fire and herbicide are effective 

and popular treatments for bmsh management in Texas (Guthery 1986). In the Rolling 

Plains, especially Shackelford County, Texas, prescribed fire and picloram treatments 

have been used extensively for the management of prickly pear cactus to benefit the 

livestock industry (A. Heirman, Natural Resources Conservation Service, personal 

communication). A cost effective means of controlling prickly pear is through the 

application of prescribed fire followed with an aerial application of the herbicide 

picloram (4-amino-3,5,6-trichloropicolinic acid; Scifres 1980). This results in greater 

than 95% mortality of prickly pear cactus (Ueckert et. al 1988). Smith-Blair (1993) 

suggested that mesquite bmsh and mixed bmsh vegetation types are important for adult 

Rio Grande turkey hens in west Texas. She also suggested that ecotones are selected by 

adult hens for both roost sites and nest sites. The impacts of prescribed fire and herbicide 

treatment on turkey habitat and survival in the Rolling Plains/Cross Timbers ecotone of 

Texas have not been well documented. 

The objectives of this study were to: (1) identify important habitat components 

for turkey nest site selection and success in Shackelford and Stephens Counties; (2) 

estimate hen survival over the nesting season; (3) evaluate nest success; (4) determine 

whether turkey hens select for specific cover types in which to nest; and (5) compare 

measures of Rio Grande turkey nest site characteristics across rangelands in the study 

area. 



CHAPTER II 

METHODS 

The study area was located in eastem Shackelford County and westem Stephens 

County, TX (Fig. 1). Nearly all of Shackelford County is in the Rolling Plains and all of 

Stephens County is located in the Cross Timbers and Prairie region of Texas (Correll and 

Johnston 1979). Elevations ranged from 366 m in northeastem Stephens County to 596m 

in southwestem Shackelford County. Average temperatures range from 7.2°C in winter 

to 27.7°C in summer. The 100-year average precipitation was 73 cm a year, with the 

wettest months being May and September (NOAA, Albany, TX; Figure 2). Dominant 

grasses included little bluestem {Schizachyrium scoparium), sideoats grama {Bouteloua 

curtipendula), hairy grama {B. hirsuta), and Texas wintergrass (Stipa leucotricha; Correll 

and Johnston 1979). Honey mesquite (Prosopis glandulosa) was the predominant woody 

plant, despite significant efforts by ranchers to remove it (Correll and Johnston 1979). 

Oil production, cattle production, and farming are the major industries. The grazing 

history of the individual ranches varied. Most ranches use continuous or rotational 

grazing systems with moderate stocking densities (1 AU/lOha) (A. Heirman, Natural 

Resources Conservation Service, personal communication). 

During the mid 1980's, the Soil Conservation Service (SCS) implemented a 

prescribed burning program to help local landowners effectively and safely bum their 

rangeland to improve grazing conditions and reduce prickly pear cactus densities (A. 

Heirman, NRCS, personal communication). My study sites included 3 private ranches 



(Bob Green, De La Fosse, and Pickard) within Shackelford and Stephens Counties that 

contained some pastures that had been treated with fire and picloram. I identified and 

classified pastures into 4 categories based upon rangeland improvements they had 

received in the preceding years (Table 1). 

I trapped Rio Grande turkeys on the Bob Green and De La Fosse ranches in 

March and April 1997 and Febmary, March, and April 1998, by baiting them with com 

using walk-in traps (Baldwin 1947) and cannon nets (Holbrook 1952) in 1997, and only 

cannon nets in 1998 near winter roost sites. All captured birds were sexed and aged 

following criteria of Larson and Taber (1980). 

All captured birds were fitted with numbered aluminum leg bands and hens were 

fitted with Advanced Telemetry Systems (ATS) Model 2180 (151 MHz, 115g, Isanti, 

MN) radio transmitters equipped with 12-hour mortality sensors and an expected battery 

life of 3 years. We attached radio transmitters to adult hens only in 1998 to increase 

potential nest site sample size. Transmitters were attached to the hens in a backpack 

fashion (Wilson and Norman 1995) with a nylon-coated mbber hamess. Birds were 

released at the trap sites following processing. All animal capture and handling followed 

accepted procedures and were conducted under Texas Tech University Animal Care and 

Use Committee approved protocol #98741. 

An ATS Model R4000 receiver (Advanced Telemetry Systems, Isanti, Minnesota) 

was used in combination with a 3-element hand-held yagi antenna from a tmck or all-

terrain vehicle to locate hens. Hen locations were determined by triangulation from at 

least 3 points made within at least 45 minutes of each other (Badyaev 1996). Radio-



tagged hens were located at least 2 times per week to detect movement from vv inter roost 

sites to nesting sites (Febmary-March) and to detect nesting or renesting attempts 

(March-August). 

We assumed that 3 or more consecutive diumal locations of an active radio collar 

in the same location indicated initiation of egg laying. Laying hens were monitored 

intensively (greater than 2 locations/day) to determine the start of incubation. A hen 

located at the nest site for all locations during that day was assumed to be incubating the 

nest. Incubating hen sites were marked by circling and flagging the nest site at an 

approximate radius of 50-meters without disturbing the nesting hen. Thereafter, 

relocations of nesting hens were made 3-4 times/week from a distance of >50 m to avoid 

disturbing the hen. If the hen was away from the nest during a location attempt, the nest 

was inspected to identify exact location and clutch size and to determine if the hen was 

off the nest feeding or a nest depredation had occurred. Each depredated nest was 

examined to identify the nest predator responsible by characteristics of the egg shells or 

other evidence found at the nest site (Hemandez et al. 1997). Nests were considered 

abandoned if the hen was located away from the nest site for all relocations for at least 

two consecutive days. Nest site measurements were made immediately after the hen had 

abandoned the nest site. Nest sites were plotted on topographic maps and a determination 

of cover and range improvement types (prescribed bum less than 2 years old, prescribed 

bum greater than 2 years old, bum and spray with picloram less than 2 years old, bum 

and spray with picloram greater than 2 years old, or no treatment) for the nest area. 



Nest success and clutch size were determined from observations at the nest 

(Schmutz et al. 1989). Clutch size was determined by counting the number of distinct 

eggs or egg caps at the nest site (Ransom et al. 1987). Nest initiation dates were 

calculated by subtracting the clutch size (laying period =1 egg/day) from the first day of 

incubation (Badyaev 1995) that I determined by intensive monitoring of telemetered 

hens. Nests were considered successful if at least one egg hatched. Nest initiation dates 

and clutch size between years were evaluated (ANOVA) using data from first nesting 

attempts, the one renesting attempt we detected in this study was excluded from this 

analysis. Hatching success (%) was determined as the number of eggs hatched divided by 

the number of eggs laid (Buford 1993). Nesting rate was estimated as the proportion of 

all radio collared hens that exhibited nesting behavior (Vander Haegen et al. 1988). 

Hatching success and differences in nesting rates between years were tested with 

contingency tables (Zar 1974). 

Hens that lost transmitters and mortalities less than 14 days following trapping, 

which were considered trap-related, were censored from estimates of survival rates 

(Pollock et al. 1989). Mortality signals were investigated immediately by locating the 

transmitter and inspecting the vicinity to determine if mortality had occurred and to 

attempt to identify the cause. Distances moved from the trap (winter roost) site to nest or 

death sites were determined as straight-line map distances. I tested between distances 

moved by turkeys showing different survival rates or nest success using t-tests. 

Hen survival rates were estimated from telemetry data (Pollock et al. 1989). 

Differences in survival between years and between movement to nest site and nesting 


