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Information on the ecology of radio-equipped Merriam's wild 

turkey hens was recorded from 1982-1985 in north-central Arizona. The 
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was higher than the surrounding areas, being supplied by oak thickets, 

slash, and conifers. Successful nests had more cover at the site and 

more cover in the surrounding areas than the unsuccessful nests. Three 

broods followed used different combinations of stand types, depending on 

habitat and food availability. 
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INTRODUCTION 

The effects of timber and range management on wildlife popula

tions is becoming more important in determining the management policies 

of land management agencies such as the USDA-Forest Service. The 

Merriam's wild turkey (Meleagris gallopavo merriami) is one of the 

species that has been receiving more consideration in those plans 

because of its dependence on forested lands, especially those areas with 

ponderosa pine (Pinus ponderosa). Unfortunately, the quantity and qual

ity of information on even the basic aspects of the ecology of this 

subspecies is minimal, and more information is needed to adequately 

consider the results of resource management. While the numerous studies 

done on the eastern wild turkey (Mj_ silvestris) and the Rio Grande 

wild turkey (M^_ g_;_ intermedia) are extremely helpful in understanding 

the complexities of the ecology and management of the Merriam's sub

species, more specific information is needed. This study done in the 

Flagstaff-Williams area of north-central Arizona was an attempt to 

provide more information on the Merriam's wild turkey's ecology that can 

be used in resource management plans, especially in the ponderosa pine 

areas. 

The return of the eastern wild turlcey to its near pre-colony 

numbers in the forests of mid-west and eastern North America has been 

one of the great success stories of wildlife management. The Merriam's 

wild turkey experienced a similar history, though the population 

declines and increases have not been as extreme. The Merriam's wild 
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turkey's native range included the forested areas of Arizona, New 

Mexico, Colorado, and extreme western Texas (Ligon 1946; Jonas 1966). 

Because of a combination of factors, populations declined in the early 

1900's (Williams 1981; Jonas 1966). During the 1940's, 1950's and 

1960's, their numbers have increased, mainly due to controlled harvest 

and extension of their range by transplanting (Jonas 1966). More 

recently, in the Flagstaff-Williams region of Arizona, a noticeable 

decrease in the population during the last ten years has occurred. The 

reasons for this decrease are not clear, but possibly include changes 

the in habitat and the effects of weather. 

Studies on the wild turkey have mostly dealt with the eastern 

subspecies, with, comparatively, very little work done on the Merriam's. 

The few studies done in the past on the Merriam's subspecies dealt main

ly with roosts and roost sites (Boeker and Scott 1969, Hoffman 1968), 

and general brood-rearing habitat and movements (Scott and Boeker 1975, 

Phillips 1982). With the improvements in telemetry and analysis tech

niques, recent Merriam's turkey studies have provided an increase in the 

quality and quantity of information on all aspects of wild turkey ecolo

gy and management. Schemnitz et al. (1983) conducted an extensive four 

year study in New Mexico on Merriam's turkey use of mixed conifer using 

telemetry. Studies done on Merriam's turkey in other states have also 

employed modern techniques (Crawford and Lutz 1984, Mackey 1982). As of 

the time of this study in north-central Arizona, no one had studied the 

Merriam's turkey in ponderosa pine forests using the improved telemetry 

and analysis techniques. This study was initiated to provide base 

information on wild turkey use of ponderosa pine forests and to specifi
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cally look at nesting and brood-rearing habitat use. 

Of special concern was the problem of taking "a univariate 

approach to a multivariate problem' (Lazarus and Porter 1985), i.e., 

collectively looking at the factors that affect populations or indivi

duals instead of looking at each factor individually. Mackey (1982), 

studying the Merriam's turkey in Washington, and Lazarus and Porter 

(1985), studying the eastern subspecies, used multivariate approaches in 

determining what constitutes 'good' wild turkey habitat. I attempted 

this approach in this study concerning nesting and brood habitat use. 

The objectives of this study were to: 

1. Document the movements, mortality, and nesting and brood-

rearing activities of wild turkey hens. 

2. Determine what habitat factors were important for nesting 

and brood-rearing, and how the factors interrelate with each 

other. 



STUDY AREA 

The study was conducted in the Flagstaff-Williams area, Coconino 

County, Arizona (Figure 1). Most of the study area is public land 

(USDA-Forest Service, Arizona State Land Department) with <10% in 

private ownership. Elevations range from 4500 feet (1370 km) to >9500 

feet (2900 km). Topography varies from relatively flat areas (slope 

<3%) to very steep canyons, with most areas <25% slope. The vegetation 

types include pinyon-juniper woodlands in the lower elevations to 

spruce-fir forests in the higher elevations, with ponderosa pine forests 

being the major type on most of the study area (Lowe 1964). Because 

most of the study area has been under intensive timber management since 

the early 1900's, very few stands of large ponderosa pine (Pinus 

ponderosa) were left. Age and size classes and stocking levels can be 

vastly different from one area to another, but even-aged stands of 5 to 

12 inch dbh trees were most common. Most of the area has had a history 

of heavy grazing resulting in the reduction of desirable grasses and 

vegetative soil cover. The most prominent grasses were Sitanion 

Hystrix, Bouteloua gracilis, Hordeum .jubatum, Muhlenbergia montana, Poa 

Fendleriana, and Festuca arizonica. Open meadows and Gambel oak 

(Quercus gambelii), mixed in with the ponderosa pine, were common. 

Soils consist mostly of gravelly loam to stony clay soils of volcanic 

origin, with some of a limestone or sandstone origin (Miller et al. 

1972). 'Precipitation averages ranged from 20 inches (50 cm) per year in 

the lower elevations to 26 inches (66 cm) per year in the higher eleva

4 
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tions, being about equally divided between summer rain storms and winter 

snow and rain storms. Occasionally, deep snows occurred, but usually 

melted quickly in the lower elevations (winter range). Mean daily win

ter temperatures ranged from 36° F (2.2° C) in the lower elevations to 

31° F (-0.5° C) in the higher elevations. Mean daily summer tempera

tures ranged from 75° F (23.9° C) in the lower elevations to 66° F 

(18.8° C) in the higher elevations. Periods of extreme cold and heat 

occasionally occur but are not common (USDC-NOAA 1981-85). 
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Figure 1. Merriam's wild turkey study area, Coconino Co., Arizona, 1982-85. 



METHODS 

I trapped wild turkeys in the winters of 1982-83, 1983-84, and 

1984-85 at four sites south of Williams, Arizona. Both portable box 

traps (Phillips 1982) and drop-nets (similar to Glazener et al. 1964; 

Lange and Keiter 1984) were used. All turkeys trapped were fitted with 

leg bands and patagial wing markers (Knowlton et al. 1964). Addition

ally, the hens were fitted with transmitters using a backpack harness. 

The transmitters used were L2B5 (MOD 300) with a TA-5HT-EXT antenna and 

a mortality sensor manufactured by Telonics, Mesa, AZ. The total weight 

of the 1.4" X 1.4" X 1.1" transmitter, including the nylon braided cable 

harness, was approximately 90 grams. A Telonics TR-2 receiver and a 

Model RA-2A H Antenna were used to locate the hens. 

I located the hens throughout the year on the ground and from 

aircraft. Usually the hens were located to a general area, i.e. _>. 

0.0625 mi^ (0.1620 km^), except during the nesting and brood rearing 

seasons. During this period, they were located by triangulation using 

two or more bearings or by sight. An attempt was made to locate each 

hen at least once a week throughout the year. The hens that were nest

ing and brood-rearing were located more often, as reported later. Gen

eral locations were recorded and marked on a map to determine seasonal 

home ranges. 

If a mortality signal was heard and a mortality site was lo

cated, I searched the site and area to determine the cause of mortality. 

I located nests by attempting to locate the hens at least once 

7 
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every other day during the nesting season (April to June) to determine 

if they were moving or stationary. If it was determined that a hen was 

stationary for two or more days, I walked toward the signal trying to 

locate the hen on the nest without flushing her. After the nest was 

found, all observations were discontinued, or kept to a minimum, until I 

was positive that she was off the nest. I determined if the hen suc

cessfully brought a brood off the nest by observing sign in and around 

the nest (condition of the broken and scattered eggs) and by walking to 

the hen to see if she had, or behaved like she hact, any poults (dragging 

wings, aggressive behavior). 

I took measurements on the vegetation at the nest sites and 

areas as soon as the hens left the nests to exclude as much change as 

possible after the time of nest site selection. The general cover type 

or types (substrates) for each nest (deadwood, conifer, shrub, oak) were 

recorded. The basal area of the stems >1" dbh, using a D-tape, was 

measured and the number of all stems was recorded within a 6 foot (1.83 

m) and 12 foot (3.66 m) radius from the center of each nest. Canopy 

cover was measured using a densiometer at the center of the nests at 

ground level and elbow height (Lemmon 1956). The slope (measured by 

clinometer) and aspect were recorded at each nest. The parameters that 

were measured are listed in Table 1. 

To sample the surrounding area, I located and measured four 

plots away from the nest site by pacing randomly chosen distances from 

the center of the nest along four bearings at 90°, starting with the 

aspect of the nest (Figure 2). The basal area of the stems >1" dbh, 

using a D-tape, was measured and the number of all stems were recorded 
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Table 1. Description of variables measured at each nest site. 

Variable Description 
code of variable 

ASPECT Aspect 
SLOPE % slope 
GRCC Canopy cover at ground level 

ELCC Canopy cover at elbow height 
TT6 Total number of stems in a 6 foot (1.83m) radius 
TT12 Total number of stems in a 12 foot (3.66m) radius 

T16 Total number of stems >1" (2.54cm) dbh in a 6 foot (1.83m) 
radius 

T112 Total number of stems >1" (2.54cm) dbh in a 12 foot (3.66m) 

radius 
N16 Number of stems <1" (2.54cm) dbh in a 6 foot (1.83m) radius 
N112 Number of stems <1" (2.54cm) dbh in a 12 foot (3.66m) radius 

N156 Number of stems 1-5" (2.54-12.70cm) dbh in a 6 foot (1.83m) 
radius 

N1512 Number of stems 1-5" (2.54-12.70cm) dbh in a 12 foot (3.66m) 

radius 
N56 Number of stems >5" (12.70cm) dbh in a 6 foot (1.83m) radius 
N512 Number of stems >5" (12.70cm) dbh in a 12 foot (3.66m) radius 
TNBA6 Total basal area in a 6 foot (1.83m) radius 
TNBA12 Total basal area in a 12 foot (1.83m) radius 
NBA56 Basal area of stems >5" (12.70cm) dbh in a 6 foot (1.83m) 

radius 
NBA512 Basal area of stems >5" (12.70cm) dbh in a 12 foot (1.83m) 

radius 

NBA156 Basal area of stems 1-5" (2.54-12.70cm) dbh in a 6 foot 
(1.83m) radius 

NBA1512 Basal area of stems 1-5" (2.54-12.70cm) dbh in a 12 foot 
(1.83m) radius 
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Figure 2. Nest site and nest area sample plot arrangement. 



in a 24 foot (57.32 m) radius plot at each of these points. The woody 

and herbaceous vegetation and cover were measured using the step-point 

method similar to that described by Evans and Love (1957), with the 

locations of the transects and points as shown in Figure 3. The canopy 

cover at ground level and elbow height were measured at the center of 

each area plot using a densiometer, and the aspect and slope (using a 

clinometer) were recorded for each plot. The variables that were meas

ured are listed in Table 2. 

I collected information on the brood-rearing habitat use by 

locating the broods in specific stands, and measuring the vegetation 

characteristics of the stands used. Homogeneous stands were delineated 

on aerial photographs, and then verified by on-site checks. The areas 

of stands were determined by planimeter. The brood that was followed in 

1984 was located sporadically throughout each week of the brood period. 

The broods that were followed in 1985 were located during at least a one 

day period (one afternoon and morning) per week. An attempt was made to 

locate the broods once in every two hour period, starting at 0530 hours 

until 1930 hours. All locations were separated by a minimum of approxi

mately one hour so as to have independent locations. 

I measured the herbaceous and woody vegetation and cover on 100 

point transects using the step-point method within the brood s.tand 

(Evans and Love 1957). Starting points and bearings were chosen ran

domly. One hundred to four hundred points per stand were used depending 

on stand size and available time. Five to ten timber plots per stand 

were located and measured. The plots varied from 0.01-0.1 acre (0.0251-

0.251 ha), depending on the stand characteristics. Basal area of stems 
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Figure 3. Nest area measurement arrangement for woody 
and herbaceous vegetation and cover. 



Table 2. Description of variables measured in the areas surrounding 
each nest site. 

Variable Description 
code of variable 

AASPECT Aspect 
ASLOPE % slope 

AGRASS % grass in step-point 
AFORB % forb in step-point 
AWOQDY % woody in step-point 

AANN % annual in step-point 
ABARE % bare in step-point 
ALITT % litter in step-point 
AROCK % rock in step-point 
ADW % deadwood in step-point 
AGCC % ground cover in step-point 

AVCC % vegetation cover in step-point 
TTA Total number of stems 
TT1 Number of stems >1" (2.54cm) dbh 

TT5 Number of stems <5" (12.70) dbh 

AlA Number of stems <1" (2.54cm) dbh 
A15A Number of stems 1-5" (2.54-12.70cm) dbh 

A5A Number of stems >5" (12.70cm) dbh 
ACCG % canopy cover at ground level 
ACCE % canopy cover at elbow height 

TABA Total basal area of all stems 

TABA19 Basal area of stems 1-9" (2.54-22.86cm) dbh 
TABA5 Basal area of stems >5" (12.70cm) dbh 

ABA9 Basal area of stems >9" (22.86cm) dbh 
ABA59 Basal area of stems 5-9" (12.70-22.86cm) dbh 
ABA5 Basal area of stems 1-5" (12.70cm) dbh 



>1" dbh were measured using a D-tape and the number of all stems was 

recorded on each plot. The height of each stem >1" dbh was measured 

using the trigonometric method with the distances measured using a 

loggerstape and the angles measured using a clinometer. Canopy cover at 

ground level and elbow height (using a densiometer) were measured from 

the center of each plot, and the aspect and slope (using a clinometer) 

were recorded for each plot. A complete list of the variables measured 

is given in Table 3. 

The Mann-Whitney test was used to test if there was a difference 

between successful and unsuccessful nests. Because of the small number 

of nests and of the concern of committing a Type II error (need to 

decrease beta), I chose an alpha of 0.10 for the Mann-Whitney test. To 

test if there was a difference between nest sites and nest areas, a 

Wilcoxon Paired-Sample test (Norusis 1986) was used to test comparable 

variables (alpha=0.05). 

I used parametric statistical methods in the brood habitat 

analyses, so for all brood habitat variables, a Kolomogirov-Smirnov 

Goodness-of-fit test and histograms (Norusis 1986) were used to deter

mine if the variables were normally distributed (alpha=0.05). If not, 

the variables were transformed by using the equation 'V=V+3/8' (Zar 

1984:241) so that they would approximate a normal distribution. Some of 

the variables of the brood stands first were eliminated from further 

analysis by using Pearson correlation to see which variables were highly 

correlated, and keeping those variables that were 'meaningful' in man

agement and ecological terms. With the chosen variables, I used cluster 

analysis (Dixon et al. 1985) to group similar brood stands together by 
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Table 3. Description of variables measured in brood stands. 

Variable Description 
Name 

GRASS % grass using step-point 
FORB X forb using step-point 
WOODY X woody using step-point 

ANNUAL X annual using step-point 

DW X deadwood using step-point 
ROCK X rock using step-point 

LITTER X litter using step-point 

BARE X bare using step-point 
GC % ground cover using step-point 
VC X vegetation cover using step-point 
ASPECT Aspect 
SLOPE X slope 

GCC Canopy cover at ground level 

ECC Canopy cover at elbow height 
B1 9 of stems <1" (2.54cm) dbh 

BT15 9 of stems 1-5" (2.54-12.70cm) dbh 

B5 9 of stems >5" (12.70cm) dbh 
B2 9 of stems <20 ft (6.10m) in height 

BT25 9 of stems 20-50 ft (6.10-15.24m) in height 
B50 9 of stems >50 ft (15.24m) in height 
BTl i of stems >1" (2.54cm) dbh 

BT5 9 of stems <5" (12.70cm) dbh 

BT 9 of all stems 
BT2 9 of stems >20 ft (6.10m) in height 

BT50 9 of stems <50 ft (15.24m) in height 

BA9 Basal area of stems >9" (22.86cm) dbh 
BA59 Basal area of stems 5-9" (12.70-22.86cm) dbh 

BA5 Basal area of stems 1-5" (12.70cm) dbh 

BAT Basal area of all stems 
BAT9 Basal area of stems 1-9" (22.86cm) dbh 

BAT 5 Basal area of stems >5" (12.70cm) dbh 



their vegetative characteristics. All stands from all brood areas were 

combined for the analysis and the variables were standardized (Z-scores) 

(Zar 1984:83). Using the K-Means clustering method (PKM), I did a 

series of cluster analyses using different variables and different 

numbers of clusters. Because the stand measurements represented aggre

gated samples and there were some variables that were highly correlated 

with each other, the variables were standardized with pooled within 

cluster covariances (WCOV), i.e., the Mahalonibis distance measure 

(Aldenderfer and Blashfield 1984:25-26; Heise et al. 1974:69; Afifi and 

Clark 1984:388-9). Using visual analysis of stands, distances to clus

ter means, and the variables' F-ratios, the best cluster analysis was 

chosen for further analysis. Using the clustered groups, I looked at 

brood habitat use within three time frames: (1) the entire brood period 

combined, (2) by the age of the poults in 15 day intervals starting at 

20 days old, and (3) at half-month intervals starting at June 16. 

Since most habitat use studies compare area use against what is 

'available', I used percent canopy cover to compare brood use against 

available habitat. Using the modified minimum area method (Harvey and 

Barbour 1965), brood home ranges were determined and transferred to 

transparencies. The stands used were marked on the transparencies and 

the stands not used were delineated and marked using aerial photographs. 

Percent vegetation cover was calculated for each stand using a dot grid 

with the aerial photograph. The ground level canopy cover and elbow 

height canopy cover of the used stands were individually regressed 

(constant suppressed) with the resulting percent cover (Norusis 1986). 

The resulting equation was used to calculate canopy cover of all stands. 
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As a check of how close the actual canopy cover values were to the 

computed values, a Wilcoxon test (alpha=0.05) was run on the used 

stands' values. The calculated canopy cover values were then tested 

using the log-likelihood ratio (G statistic) (alpha=0.05), with the 

Williams' correction (Sokal and Rohlf 1981:688-704), to see whether 

there was a preference among the stands, and, if so, the technique 

outlined by Neu et al. (1974) and Byers et al. (1984) was used to see 

what groups of stands were used more or less in proportion to their 

area. 



RESULTS 

Trapping and Movements 

Seventy-five turkeys were trapped over three winters, with most 

of the birds caught in the winter of 1984-85 (Table 4). The area used 

by the turkeys studied totaled approximately 1200 mi^ (3110 km^). The 

greatest net direct line distance traveled between the winter area (trap 

site) and the summer area was approximately 40 miles (64.5 km), and the 

least net direct line distance was less than one mile (1.6 km) (Figure 

4). Average net direct line distance was 16.0 miles (25.8 km) for all 

birds (N=25). Average net direct line distance for adult hens (N=19) 

was 16.5 miles (26.6 km) and for juveniles (N=6) it was 14.3 miles (23.1 

km). While there seemed to be a winter area that was shared by all the 

hens trapped, centered around the trap sites, there was not a shared 

area at any other time of the year. Because of the necessary intermit

tent locations that were made during the spring and fall movements and 

during the summer, seasonal home ranges could not be determined except 

for those hens whose broods were intensively followed. From the loca

tions and by visual observation of the vegetation, the types of areas 

used during the summer included pinyon-juniper, ponderosa pine, and 

mixed conifer types, with the ponderosa pine type being the most common 

and the most used. 

Mortality 

Almost 50% of all hens (over 70% of the juvenile hens) trapped 

18 
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Table 4. Number of turkeys caught by trapping period, sex and age, 
Kaibab National Forest, Coconino Co., Arizona. 

Adult Juvenile 

Trapping period Female Male Female Male Total 

Dec 1982-March 1983 7 0 1 2 10 

Dec 1983-March 1984 3 0 4 18 

Dec 1984-Jan 1985 20 2 14 21 57 

Total 30 2 19 24 75 



Location of Trapsites 
A Buzzard 1983,1985 

West Ike 1983,1984 
Flat 1985 
Hearst 1983 

B 
C 
D 

Farthest Point Traveled 
1=1983 
2=1984 
3=1985 

h 
4- Major Peak 

6 miles 

Figure 4. Trapsite locations and points of greatest net direct line 
distance from the trapsite for individual birds, Kaibab and Coconino 
National Forests, Coconino Co., Arizona, 1983-85. 

O 



and radio-equipped over the three winters died (Table 5). Those juven

iles living past the following nesting season were considered adults 

starting their second December. Most of the documented deaths occurred 

in the winter of 1985 near the trapsites (Figure 5). Of special inter

est, and concern, are those birds that died due to the harness (not 

shown on the map) or that were illegally killed. One adult in 1984 and 

one juvenile in 1985 were found dead with their heads caught in the 

harness under the wing. Two birds, one juvenile during the spring 

migration, and one adult during the spring hunt, were illegally killed. 

In most of the cases of predation, the bird was not found quick

ly enough to determine the predator. I was able to determine what 

predator was responsible for two cases using the evidence of tracks, 

scat, pellets, fur and feathers. One mortality was caused by a great 

horned owl (Bubo virginianus) and another by a coyote (Canis latrans). 

Another site had evidence of gray fox (Urocyon cinereoargenteus), bobcat 

(Lynx rufus) , and coyote. One mortality during the 1984-85 trapping 

season is assumed to have been caused by a mountain lion (Felis 

concolor) (a young male was known to be working the area around the Flat 

trapsite and had even run into the trapsite one morning after the tur

keys). Combining all three years, 33% of the adults and 67% of the 

juveniles were killed by predators. 

Nesting Activity and Habitat Use 

Looking at all three years collectively, of the 24 hens living 

at the beginning of the nesting season, 54% (25% of the juveniles) were 

known to have nested, with 54% (100% of the juveniles) of the hens that 
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Table 5. Total number of mortalities by season (year-months), Kaibab 
and Coconino National Forests, Coconino Co., Arizona. 

No. alive at beginning 
of time period No. No. radios fail 

Season (inc. those trapped) mortalities or fell off-*-

Dec-March 1982-83 8(1) 1(0) 2(1) 

April-June 1983 5(0) 0(0) 0(0) 

July-Aug 1983 5(0) 0(0) 3(0) 

Sept-Nov 1983 2(0) 0(0) 2(0) 

Year Totals 8(1) 1(0) 7(1) 

Dec-March 1983-84 7(4) 0(0) 1(0) 

April-June 1984 6(4) 2(2) 0(0) 

July-Aug 1984 4(2) 1(0)2 0(0) 

Sept-Nov 1984 3(2) 0(0) 0(0) 

Year Totals 7(4) 3(2) 1(0) 

Dec-March 1984-85 37(14) 16(9) 3  3(0) 

April-June 1985 18(5) 4(1)4'5 1(1) 

July-Aug 1985 13(3) 0(0) 0(0) 

Sept-Nov 1985 13(3) 0(0) 3(0) 

Dec 1985 10(3) 0(0) 1(0) 

Year Totals 37(14) 20(10) 8(1) 

Total Individuals 49(17) 24(12) 16(2) 

()=number of juveniles 

^•"represents the number of radios that failed or fell off the hen and 
was not available for the following season 

O 
=one adult with head caught under harness 15/8/84 
3=one juvenile poached 25/3/85 
^=one adult poached 17/4/85 

-*=one juvenile with head caught under harness 4/4/85 
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3 3' 

3 

Year 
1 1983 
2 1984 
3 1985 
4 Illegal KiU 

Major Peak 

6 miles 

Figure 5. Locations of known wild turkey mortalities, Kaibab and 
Coconino National Forests, Coconino Co., Arizona, 1983—85. 



nested successfully bringing a brood off the nest (Table 6). The nests 

were located over the entire study area in vegetation types ranging from 

ponderosa pine-juniper transition to mixed conifer-ponderosa pine tran

sition (Figure 6). Two hens were killed by predators during the nesting 

season (March to June), but it is not known whether or not this is 

associated with nesting activity. The radio of one hen in 1983 did not 

work during the nesting season, but I assume that she nested and brought 

a brood off the nest, because she was found with another hen and at 

least ten poults in July. 

Twelve nests were located and measured including one found by 

flushing a non-radio-equipped hen off her nest. Five nests were found 

to be successful, five unsuccessful, and two undetermined. The mean, 

minimum and maximum values for the variables measured are listed in 

Appendix A for all nests, successful nests, and unsuccessful nests, 

respectively. Generally, the nesting birds used more than one type of 

substrate, with deadwood, oak and conifer being commonly used (Table 7). 

Six of the nests were found at the base of a tree on the uphill side. 

The results of the Mann-Whitney tests showed that five variables were 

significantly different (alpha=0.10) between successful and unsuccessful 

nests: (1) number of stems 1-5" dbh in a 6 foot (1.83m) radius, (2) 

basal area of stems 1-5" dbh in a 6 foot (1.83m) radius, (3) percent 

bare ground in the nest area, (4) percent deadwood in the nest area, (5) 

percent ground cover in the nest area, (6) percent canopy cover at 

ground level in the nest area, and (7) percent canopy cover at elbow 

height in the nest area (Table 8). The results of the Wilcoxon Paired-

Sample tests showed that percent canopy at the ground level and elbow 
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Table 6. Number of hens nesting and successfully bringing a brood off 
the nest by year, Kaibab and Coconino National Forests, Coconino Co., 
Arizona. 

Year 
No. of hens alive during nesting 

season (March-June) 
No. of hens 

nesting 

No. 

successful 

1983 6(0) 6(0) 2(0) 

1984 4(2)1 1(1) 1(1) 

1985 14(2)2 6(0) 4(0) 

()=number of juveniles 

l=one juvenile dead on 5/19/84, predator kill 
2=one adult dead on 5/2/85, predator kill 



I 

I 

L. 
Year 

1 1983 
2 1984 
3 1985 

Major Peaks 

6 miles 

Figure 6. Known nest locations for radio—equipped "wild 
turkey hens, Kaibab and Coconino National Forests, Coconino Co., 
Arizona, 1983—85. 
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Table 7. Substrates used at each nest, Kaibab and Coconino National 
Forests, Coconino Co., Arizona. 

Nest Conifer Oak Deadwood Shrub 1 Tree* 

Successful Nests 
1 

1 
Nest 1 X X 1 X 
Nest 2 X X 1 X 

Nest 3 X X 1 
Nest 4 X X X 1 
Nest 5 X X X I X 

Total 4 3 5 0 
I 

1 3 

Unsuccessful Nests 1 
Nest 6 X 1 
Nest 7 X 1 
Nest 8 X 1 
Nest 9 X X X 1 X 
Nest 10 X X 1 

Total 2 3 2 1 

1 
1 1 

Unclassified Nests 

{ 

1 
Nest 11 X X X 1 X 
Nest 12 X X 1 X 

Totals All Nests 8 8 8 1 

1 
1 6 

*=Nest at ba-se of tree. 
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height were significantly different (alpha=0.05) between the nest sites 

and the nest areas (Table 9). 

Brood Activity and Habitat Use 

The known broods of the nesting hens generally stayed near the 

nest locations throughout the summer (Figure 7). 

Three of these broods were followed closely and measurements 

were taken on their habitat use. The home range size for Brood 1 was 

845 acres (342.08 ha), for Brood 2 3687 acres (1492.84 ha), and for 

Brood 3 1356 acres (549.19 ha) (Table 10 and Figure 7). Brood 1 was 

followed from June 20 to August 27, 1984, when the archery hunting 

seasons began. Brood 2 was followed from July 2 to August 5, 1985, when 

there was an abrupt habitat use change and it was determined that the 

hen did not have any poults with her. Brood 3 was followed from June 29 

to August 13, 1985, when the brood shifted to a new area. The estimated 

ages of the poults during the study periods were 25 to 93 days for Brood 

1, 24 to 58 days for Brood 2 and 20 to 65 days for Brood 3. In all 

cases, the broods joined other brood groups. One hen had two of the 

broods, Brood 1, when she was a juvenile in 1984, and Brood 2, when she 

was an adult in 1985. 

Through cluster analysis using the chosen variables, 51 stands 

were grouped into seven cluster types based on their vegetative charac

teristics. The results and appropriate statistics from the best cluster 

analysis are given Appendix B. The general descriptions of the cluster 

types are: 

Cluster 1. Dense overstory of trees greater than five inches 
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Table 8. Results of the Mann-Whitney test comparisons between 
successful and unsuccessful nests. 

Means 

Successful Unsuccessful 
Variable code n = 5 n = 5 P-value 

N156 7.40 3.60 0.0419* 

NBA156 7.70 3.30 0.0196* 

ABARE 4.49 13.60 0.0472* 

ADW 15.04 2.24 0.0283* 

AGCC 95.08 84.06 0.0937* 

ACCG 79.59 58.67 0.0283* 

ACCE 67.07 49.92 0.0758* 

• 
=significantly different at the 0.10 level 

Table 9. Results of the Wilcoxon paired-sample tests between the nest 
sites and nest areas. 

Means 

Variable codes All nests Successful Unsuccessful 

GRCC/ACCG 92.97/70.45* 91.92/79.59* 
i*=0.0029 i^O.0431 

95.30/58.76* 
P-0.0431 

ELCC/ACCE 84.44/58.76* 88.14/67.07* 
fM).0186 P=0.0431 

89.54/49.92* 
P=0.0431 

£ 
=significantly different at the 0.05 level 



(Brood 3) 
(Brood 2> 

3 

2 
(Brood 1> 

4 

Year 
Major Peaks 1 1983 

1984 
6 nlles 

Figure 7. Known brood locations of radio-equipped wild turkey 
hens, Kaibab and Coconino National Forests, Coconino Co., Arizona, 
1983-85. 
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Table 10. Comparison of the home ranges of three intensively followed 
broods, Kaibab and Coconino National Forests, Coconino Co., Arizona. 

Total Area Area of stands used 
Brood acres(ha) acres(ha) 

1 844, ,93(342.08) 532.88(215, .74) 

2 3687, ,32(1492.84) 1163.38(471, .00) 

3 1356, ,49(549.19) 1083.26(438, .57) 



dbh and trees greater than 50 feet in height, and a 

dense understory of trees of all dbh sizes, with 

very little grass or forb cover. 

Cluster 2. Dense understory of trees less than five inches dbh 

with a few trees greater than five inches dbh. Some 

grass and forb cover. 

Cluster 3. Open areas of dense grass and forb cover with very 

few trees. 

Cluster 4. Fairly open areas of trees greater 5 inch dbh and 

trees 20 to 50 feet in height, and a few trees 

greater than 50 feet in height. Little grass or 

forb cover. 

Cluster 5. Dense overstory of trees greater than 5 inch dbh and 

greater than 20 feet in height, with sparse grass or 

forb cover. 

Cluster 6. Areas with a few trees 20 to 50 feet in height, and 

moderate grass or forb cover. 

Cluster 7. Semi-open areas with scattered large trees greater 

than 50 feet in height and good grass and forb 

cover. 

While results of all three broods combined are given, care 

should be taken in interpretating the results because: (1) Brood 1 was 

followed until the poults were 93 days old, while Broods 2 and 3 were 

only followed until the poults were 58 and 65 days old, respectively, 

(2) Brood 1 hatched earlier in 1984 than Broods 2 and 3 did in 1985, and 

(3) each brood exhibited very different movements during their brood 



33 

periods and had different habitat uses. 

Looking at the entire brood periods, all broods combined used 

areas with few trees and low to moderate cover, with cluster types 4 and 

6 receiving the most use (Table 11). Brood 1 used six of the seven 

types, with the areas of dense cover, mainly cluster types 1 and 2, 

receiving almost 40% of the use, and type 4, a more open stand with 

moderate canopy cover, being used over 40% of the time. Brood 2 used 

all seven cluster types, but used the open areas more than Brood 1 did, 

with type 4 receiving the most use and type 2 receiving the least. 

Brood 3 used only three of the cluster types, all fairly open, with the 

areas of a low to moderate canopy cover and grass and forb cover (types 

4 and 6) receiving the most use. 

Habitat use for all three broods combined over the age of the 

poults showed very little pattern except that type 4 was heavily used 

from 51 to 65 days old (Table 12). Brood 1 increased its use of the 

dense understory stands of types 1 and 2 from 20 to 80 days of age, with 

an abrupt shift to the more open stands of type 6 starting at 80 days 

old. Brood 2 does not show a clear pattern in habitat use over the 

poults age. Brood 3 used areas of little or no canopy cover from 20 to 

50 days old, abruptly shifting to areas of moderate cover (type 4) 

starting at 51 days old. 

Habitat use from July 1 to August 15 for all broods combined 

showed a general increase in the use of cover (increase in use of types 

1, 2, and 5) and a decrease in use of the very open areas (types 3 and 

6) (Table 13). Brood 1 did not use any of the open stands (types 6 and 

7) or type 5 from June 16 to July 31. During this time, the brood 
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Table 11. Percent use of cluster types for three broods, Kaibab and 
Coconino National Forests, Coconino Co., Arizona. 

Poult age 1 
Percent 
2 

use 
3 

of each 
4 

cluster 
5 

type 
6 7 

Total 
no. visits 

All broods 13.0 4.4 8.5 38.5 6.7 23.0 5.9 135 
Brood 1 26.7 11.6 - 40.7 11.6 7.0 2.3 43 

Brood 2 14.6 2.4 12.2 26.8 9.8 17.1 17.1 41 
Brood 3 - - 12.7 46.1 - 41.2 - 51 
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Table 12. Percent use of cluster types by poult age for three broods, 
Kaibab and Coconino National Forests, Coconino Co., Arizona. 

All broods 

Percent use of each cluster type Total 
Poult age 1 2 3 4 5 6 7 no. visits 

20-35 days 4.1 0.0 12.2 28.4 8.1 39.2 8.1 37 

36-50 days 18.4 0.0 10.5 32.9 2.6 30.3 5.3 38 
51-65 days 8.8 5.9 8.8 64.7 0.0 5.9 5.9 34 

66-80 days 33.3 26.7 0.0 6.7 26.7 0.0 6.7 15 

>80 days* 9.1 0.0 0.0 54.5 9.1 27.3 0.0 11 

Brood 1, 1984 

Percent use of each cluster type Total 

Poult age 1 2 3 4 5 6 7 no. visits 

20-35 days 30.0 0.0 - 70.0 0.0 0.0 0.0 5 

36-50 days 41.7 0.0 - 58.3 0.0 0.0 0.0 6 

51-65 days 25.0 16.7 - 58.3 0.0 0.0 0.0 6 
66-80 days 33.3 26.7 - 6.7 26.7 0.0 6.7 15 

>80 days 9.1 0.0 - 54.5 9.1 27.3 0.0 11 

Brood 2, 1985 

Percent use of each cluster type Total 
Poult age 1 2 3 4 5 6 7 no. visits 

20-35 days 0.0 0.0 13.3 13.3 20.0 33.3 20.0 15 
36-50 days 32.1 0.0 7.1 35.7 7.1 3.6 14.3 14 

51-65 days 12.5 8.3 16.7 33.3 0.0 12.5 16.7 12 

Brood 3, 1985 

Percent use of each cluster type Total 
Poult age 1 2 3 4 5 6 7 no. visits 

20-35 days _ 14.7 29.4 55.9 17 
36-50 days - - 16.7 22.2 - 61.1 - 18 

51-65 days - - 6.3 90.6 - 3.1 - 16 

*=Brood 1 only 
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Table 13. Percent use of cluster types by half-month intervals for 
three broods, Kaibab and Coconino National Forests, Coconino Co., 
Arizona. 

All broods 

Percent use of each cluster type Total 
Interval 1 2 3 4 5 6 7 no. visits 

6/16-6/301 25.0 0.0 0.0 58.3 0.0 16.7 0.0 6 
7/1-7/15 6.8 0.0 12.2 28.4 8.1 36.5 8.1 37 

7/16-7/31 14.1 6.5 10.9 35.9 2.2 26.1 4.3 46 
8/1-8/15 15.4 7.7 5.1 42.3 12.8 9.0 7.7 39 
8/16-8/302 14.3 0.0 0.0 71.4 0.0 14.3 0.0 7 

Brood 1, 1984 

Percent use of each cluster type Total 
Interval 1 2 3 4 5 6 7 no. visits 

6/16-6/30 30.0 0.0 _ 70.0 0.0 0.0 0.0 5 

7/1-7/15 41.7 0.0 - 58.3 0.0 0.0 0.0 6 
7/16-7/31 21.4 28.6 - 50.0 ' 0.0 0.0 0.0 7 
8/1-8/15 27.8 16.7 - 11.1 27.8 11.1 5.6 18 
8/16-8/30 14.3 0.0 - 71.4 0.0 14.3 0.0 7 

Brood 2, 1985 

Percent use of each cluster type Total 

Interval 1 2 3 4 5 6 7 no. visits 

7/1-7/15 0.0 0.0 13.3 13.3 20.0 33.3 20.0 15 

7/16-7/31 27.8 5.6 11.1 36.1 5.6 2.8 11.1 18 
8/1-8/15 12.5 0.0 12.5 31.3 0.0 18.8 25.0 8 

Brood 3, 1985 

Percent use of each cluster type Total 

Interval 1 2 3 4 5 6 7 no. visits 

6/16-6/30 - - 0.0 0.0 LOO. 0 - 1 

7/1-7/15 - - 15.6 31.3 - 53.1 - 16 

7/16-7/31 - - 14.3 31.0 - 54.8 - 21 
8/1-8/15 - — 7.7 92.3 — 0.0 - 13 

•^Broods 2 and 3 only 
O " 
'=Brood 1 only 



increased its use of the stands of dense understory, types 1 and 2, and 

decreased its use of the more open stands of type 4. In the first half 

of August, the brood used all six types, still decreasing the use of 

type 4 stands, but increasing the use of the high canopy cover and low 

to moderate understory cover stands of type 5 and the open stands of 

types 6 and 7. In the latter half of August, the brood shifted use back 

to the type 4 stands with minor use of the high cover stands of type 1 

and the very open stands of type 6. Brood 2 showed a very general 

pattern of use of the very open areas (types 3, 6 and 7) in early July 

to more closed canopy and more understory (increase in type 1 and 4 

stands) in late July to general use of all canopy closures and under

story cover in early August. Brood 3 used mostly the very open stands 

(types 3 and 6) in July, shifting to more cover (type 4) in early 

August. 

In the analyses regressing percent canopy cover using a densi-

ometer against dot grid percent cover, 95% of the variance was accounted 

for in using the percent canopy cover at ground level and 94% of the 

variance was accounted for in using the percent canopy cover at elbow 

height. The Wilcoxon test comparing the used stands percent canopy 

values against the dot grid percent cover was not significant at the 

0.05 level, i.e., it did not disprove that the percent canopy cover 

equals the dot grid percent cover (P=0.1559 for percent canopy cover at 

ground level and P=0.3671 for percent canopy cover at elbow height). 

The results of the log-likelihood analysis and calculation of the Bon-

ferroni intervals showed that for all broods combined, stands with <25% 

canopy cover at both ground level and elbow height were used less than 



expected and stands >75% canopy cover at ground level and >50% canopy 

cover at elbow height were used more than expected (Tables 14 and 15). 

Brood 1 used stands with 50.01-75.00% canopy cover at ground level less 

than expected. At both ground level and elbow height, Brood 3 used 

stands with <15% canopy cover less than expected and stands with >50% 

canopy cover more than expected. Brood 2 analyses did not show any 

significant difference in percent canopy cover use at either ground 

level or elbow height, and Brood 1 did not show a significant difference 

for percent canopy cover at elbow height. 
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Table 14. Analysis of habitat use of three broods according to percent 
canopy cover (ground level), Kaibab and Coconino National Forests, 
Coconino Co., Arizona. Gcor=corrected G-statistic. 

All broods combined n=135 df= =3 Gccr=17.2331 P < 0.001 

% 
Cover 

0 

Locations 
Observed 
Frequencies 

Expected 
Frequencies 

Bonferroni Intervals 
95% C.I. Use 

0-25.00 13.1 0.0963 0.2050 0.0329 ± P ± 0.1597 -

25.01-50, .00 15.5 0.1148 0.0994 0. 0463 < P < 0.1833 

50.01-75. ,00 59.0 0.4370 0.4630 0. 3304 £ P 1 0.5436 

>75.00 47.5 0.3519 0.2326 0. 2493 1 P 1 0.4545 + 

GCCP-Brood 1 n=43 df= •2 Gcor=9.5748* P < 0.001 

% 
Cover Locations 

Observed 

Frequencies 

Expected 

Frequencies 

Bonferroni Intervals 

95% C.I. Use 

0-50.00 7.0 0.1628 0.1384 0. 0280 ± P ± 0.2976 

50.01-75. 00 2.0 0.0465 0.2135 0 1 PI 0.1234 -

>75.00 34.0 0.7907 0.6479 0. 6421 ± P ± 0.9393 

Brood 2 n=41 df= 3 Gcor=4.0894 P > 0.10 

% 
Cover 

0 

Locations 
Observed 
Frequencies 

Expected 
Frequencies 

Bonferroni Intervals 
95% C.I. Use 

0-25.00 7.5 0.1829 0.1932 -

25.01-50. 00 5.5 0.1341 0.1020 -

50.01-75. 00 14.5 0.3537 0.4885 -

>75.00 13.5 0.3293 0.2163 -
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Table 14 cont. 

Brood 3 n=51 df= 2 Gcor=17. 2495* P < 0.001 

% t Observed Expected Bonferroni Intervals 

Cover Locations Frequencies Frequencies 95% C.I. Use 

0-25.00 5.5 0.1078 0.3392 0.0038 ± P ± 0.2118 -

25.01-50, .00 3.0 0.0588 0.0955 0 < P ± 0.1377 

>50.00 42.5 0.8333 0.5653 0.7083 ± P ± 0.9583 + 

*=significant at the 0.05 level 
+=used more than expected 
-=used less than expected 
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Table 15. Analysis of habitat use of three broods according to percent 
canopy cover (elbow height), Kaibab and Coconino National Forests, 
Coconino Co., Arizona. Gcor=corrected G-statistic. 

All broods combined n=135 df= 2 Gcor=12.5393 0.001 < P < 0.005 

% 
Cover 

9 
Locations 

Observed 
Frequencies 

Expected Bonferroni Intervals 
Frequencies 95% C.I. Use 

0-25.00 13.0 0.0963 0.2050 0.0355 < P < 0.1571 -

25.01-50.00 24.0 0.1778 0.1858 0.0990 _< P ± 0.2566 

>50.00 98.0 0.7259 0.6092 0.6340 ± P ± 0.8178 + 

Brood 1 n=43 df= 1 Gcor=0.6541 P > 0.10 

% 
Cover 

# 
Locations 

Observed 
Frequencies 

Expected Bonferroni Intervals 
Frequencies 95% C.I. Use 

0-50.00 8.0 0.1860 0.2366 

>50.00 35.0 0.8140 0.7633 

Brood 2 n=41 df= 2 Gcor=0.0518 P > 0.10 

% 
Cover 

# 
Locations 

Observed 

Frequencies 

Expected Bonferroni Intervals 

Frequencies 95% C.I. Use 

0-25.00 7.5 0.1029 0.1932 

25.01-50, 

o
 

<7
* O
 
o
 0.2195 0.2039 

>50.00 24.5 0.5976 0.6032 

Brood 3 n=51 df= 2 Gcor=14-8941* p < °-001 

% 
Cover 

» 
Locations 

Observed 

Frequencies 

Expected Bonferroni Intervals 

Frequencies 95% C.I. Use 

0-25.00 5.5 0.1078 0.3392 0.0038 <_ P <_ 0.2118 -

25.01-50. ,00 7.0 0.1373 0.1322 0.0219 £ P <_ 0.2527 

>50.00 38.5 0.7549 0.5286 0.6106 ± P ± 0.8992 + 

*=significant at the 0.05 level 

+=used more than expected 
-=used less than expected 



DISCUSSION 

Trapping 

The reasons for the different annual trapping successes can 

mostly be attributed to the availability of food. During the first 

winter of trapping, there was an abundance of acorns from Gambel oak, 

reportedly the best acorn crop in twenty years. The turkeys used this 

food source, ignoring, for the most part, the bait used at the trapsites 

(whole oats, corn). The only time I was able to trap was during a few 

big snow storms during the winter. After the snow had covered some of 

their food sources, the turkeys became interested in the bait and I 

caught nine birds. As soon as the snow melted, the birds shifted to the 

acorns again. 

The year of 1983 also provided an excellent acorn crop, possibly 

better than in 1982, along with an excellent ponderosa pine seed crop. 

During the following winter, the turkeys used both food sources, but 

especially the pine seeds. There were few major snow storms that win

ter, but I trapped eleven birds. 

Food availability during the winter of 1984-85 was completely 

different than the first two winters. There seemed to be few areas that 

had acorns and there was not a pine seed crop. Compounding the problem 

was the lack of juniper berries (Juniperus sp.), which is also a food 

source in the winter (Jonas 1966), and may be a staple in this area 

since it is usually prevalent every year. The turkeys exhibited very 

different behavior that winter, with seventy to one hundred birds coming 
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into the trapsites almost everyday. Table 4 shows that it was relative

ly easy to trap that winter. 

Movements 

Phillips (1982), studying a population in the same area in the 

late 1970's using wing-marked birds, found one hen traveled >40 miles 

(>64.5 km). His results on distances traveled generally agree with what 

was found in this study. Other researchers found turkeys moving long 

distances, but usually not as far as in this study. Crawford and Lutz 

(1984) reported one adult hen traveled 55 km (34.1 miles), and nesting 

hens traveled an average distance of 12.8 km (7.9 miles) from their 

winter ranges to nesting areas. Mackey (1982) found the average far

thest distance was 3.2 km (2.0 miles) for juvenile hens and 1.0 km (0.6 

miles) for adult hens, with one juvenile traveling 10.9 km (6.8 miles). 

Other studies reported even shorter distances of movement (Jonas 1966), 

especially studies of the eastern subspecies (Porter 1977; Lewis and 

Kurzejeski 1984). The reason for the long distances traveled by this 

population may be because of the topography and available habitats. As 

previously cited, most of the area, with the exception of the few can

yons and mountain tops, is relatively flat (<25% slope). As a result, 

vegetation types gradually change from pinyon-juniper to ponderosa pine 

and mixed conifer. If the birds seek the vegetation types associated 

with the higher elevations, and possibly the food sources associated 

with them, then they would need to travel the longer distances from the 

winter to the summer range. 
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Mortality 

Other studies have found similar mortality rates as in this 

study over the period of a year, especially during the winter months. 

Crawford and Lutz (1984) reported 39% of the adult and >50% of juvenile 

hens died, with most of the mortalities occurring in the winter and 

spring. Predation by coyotes and bobcats accounted for 80% of their 

losses. Lockwood and Sutcliffe (1985) in New Mexico had 35% of the 

juveniles die before the following spring. 

The high percentage of mortalities in the winter of 1984-85 can 

probably be attributed to weather conditions weakening the birds and 

forcing them to concentrate in lower elevation areas. In late January 

and early February, deep snows covered most of the areas around the 

trapsites, forcing the hens to move south to lower elevations. This 

lower area is characterized by steeper canyons and washes of juniper and 

very little ponderosa pine. This area had evidence of more bobcats, 

foxes and mountain lions as compared to the slightly higher elevations 

around the trapsites. With the birds probably being in a weakened state 

because of the lack of food, and being concentrated in an area of prob

able high predator density, >40% were killed. 

The actual mortalities cannot be attributed to any one species. 

While there is not a complete census of predators for the area, there 

seems to be high densities of bobcat, fox, coyote, and mountain lion in 

the winter range, where most of the mortalities occurred. 

Poaching has been a problem for many turkey populations else

where and may also be a problem in the Flagstaff-Williams area, but I 

was not able to determine the magnitude of the problem in this study 



because of the small sample size. The juvenile killed in March 1985 was 

found along side Forest Service Road 173 (Perkinsville Road). This road 

is very close to the Buzzard trapsite and runs through a part of the 

major winter range. While public use of the road is not high during the 

winter, it does receive daily local use. Someone either intentionally 

or incidentally shot the turkey with a rifle while it was on or next to 

the road. Since the bird was found within forty yards of the road, the 

person likely saw the transmitter on the hen and left. The other ille

gal kill occurred during the spring gobbler hunt. In this incident the 

person shot the bird either intentionally or accidentally (thinking it 

was a male), and took the transmitter off. 

The two turkeys that died because of the harness were found 

lying on the ground under some type of cover. They had somehow caught 

their necks under the wing in the harness, possibly as a result of 

preening. These two incidents bring up the question of whether other 

birds died in this same manner, or at least were made easier prey be

cause of the harness and transmitter. 

Nesting Activity and Habitat Use 

Even though the percentage of nesting hens differed each year, 

the small annual sample sizes should be taken into account. While 100% 

of the hens nested in 1983 and only 25% nested in 1984, there were only 

six and four radio-equipped hens, respectively, alive during the nesting 

season. The same sample deficiency holds true for nesting success. 

Other studies have found varying rates of nesting and nesting 

success. Crawford and Lutz (1984) found that 91% of the hens in Oregon 
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nested and 83% of those were successful. Mackey (1982) had seven of 

seven hens nest, with six bringing off broods. Schemnitz et al. (1983) 

had 66% of the adults and 11% of the juveniles nest, with an overall 

success of 31%. Lewis and Kurzejeski (1984) reported a nesting success 

of 28.3% in Missouri. 

The type of nest substrate used by the birds in this study was 

similar to what others reported (Mackey 1982; Schemnitz et al. 1983; 

Phillips 1982). Percent cover at the nest, in most cases, was higher 

than the surrounding areas, as would be expected. Schemnitz et al. 

(1983) found an average nest canopy cover of 75% as compared to 61% in 

the surrounding areas. Mackey (1982) reported the same relationship, 

with a nest canopy cover of 51-60%. 

Of special concern was the difference in habitat use between 

successful and unsuccessful nests. The only differences between the two 

types concerned the immediate area around the nest (6 foot radius) and 

the areas associated with the nests. Generally, there was more cover at 

the nest site, mainly supplied by stems 1-5" dbh, and more cover, espe

cially supplied by deadwood (mainly slash), around the successful nests 

than around the unsuccessful nests. 

Brood Activity and Habitat Use 

Even though Brood 1 and Brood 2 were broods of the same hen (in 

different years), their habitat use and home range sizes were very 

different. Brood 1 used a much smaller home range size than Brood 2 

(845 acres as compared to 3600 acres), and showed more of a preference 

for densely vegetated areas. This was especially evident when the poults 



were 36-80 days old, and during July and early August. Brood 2, as the 

home range size indicates, traveled extensively as compared to Brood 1 

(and Brood 3). A possible explanation for the differences is the avail

ability of food. Both animal and plant matter are important in a 

poult's diet. Hurst and Stringer (1975) and Blackburn et al. (1975) 

reported that the percentages of animal matter decreased and the percen

tages of vegetative matter increased as the poults aged. In 1984, while 

there seemed to be higher densities of grasshoppers in the open, grassy 

areas, I noticed an abundance of grasshoppers in all areas. If the 

broods prefer cover to open, as most studies indicate, they probably 

still met their dietary needs without going into the open. As they 

changed their diet, they moved out to the open, grassy areas where there 

was more vegetative food, especially grass seed. In 1985, the densities 

of grasshoppers in most areas seemed to be at 'normal' or 'below normal' 

levels, so that the poults needed to use the more open areas to find 

more animal matter. 

While the need for animal food is great in the young poults, 

they still need some vegetative matter. A portion of their food in

cludes grass seed (Hurst and Stringer 1975; Blackburn et al. 1975), 

which is mainly found in the open areas (Martin and McGinnes 1975; 

Wheeler 1948). The grasses seemed to inflorescence earlier in the 

summer of 1985 as compared to 1984, and the poults may have taken advan

tage of this by visiting the open areas earlier. 

Some of the differences in the types of stands used can be 

attributed to what is available. Brood 3 used a home range that was 

much more open than the areas used by Brood 1 and Brood 2, spending >50% 



of its time in the open stands of types 3 and 6, while Brood 1 and Brood 

2 apent <40% of their time in the open stands of types 3, 6, and 7. 

Brood 3 was not observed to spend any time in areas of dense vegetation 

and >75% canopy cover. 

The results of the canopy cover tests indicate a preference for 

areas of high canopy cover when all the broods combined are considered, 

but the individual analyses conflict, with Brood 3 showing 'avoidance' 

of areas of low canopy cover and 'preference' of areas of high canopy 

cover. Again, this is probably due to availability of habitat, with 

Brood 3 using a home range area of more open stands (low canopy cover) 

than Broods 1 and 2. 

The general opinion on brood habitat use is a preference for 

small, grassy openings with nearby escape cover, but, in support of the 

findings of this study, many authors reported broods using different 

habitat types depending on habitat availability, geographic location, 

and the age of the poults. Mackey (1982) found that broods preferred 

>50% canopy cover and <60% understory cover as compared to control 

plots. Schemnitz et al. (1983) reported a preference for meadows and 

aspen (Populus tremuloides) that was near cover. McCabe and Flake 

(1985) reported that broods <4 weeks of age used a grass/forb-dominated 

understory with 48% average canopy cover and broods 4-6 weeks of age 

used a shrubby understory with 93% average canopy cover. Bryant and 

Nish (1975) reported that broods preferred aspen glades with some mixed 

conifer. Speake et al. (1975) reported that >60% of the brood sightings 

were in some kind of clearing. 



CONCLUSIONS AND MANAGEMENT CONSIDERATIONS 

While many of the characteristics of wild turkey populations 

reported elsewhere are similar to what is reported here, there are some 

major differences. 

The hens in this population exhibited a greater tendency to 

travel long distances from winter to summer ranges as compared to other 

reported populations. This finding in itself could prove to be a very 

difficult concept to incorporate into resource management. Any habitat 

management in an area, active or passive, may have a severe effect on 

the population even though no birds may be found there at the time. 

Most of the population's range is not used all year, and some may not be 

used every year. This problem is especially evident in this area. The 

study area is mainly USDA-Forest Service land, which includes three 

national forests comprised of five ranger districts.- The Arizona Game 

and Fish Department has also divided the area into five game management 

units. Each agency, district, and unit has its own management plans 

which may conflict with another management group. 

Mortality rates during this study were similar to what is re

ported by other authors, with most of the mortalities occurring during 

the winter months, particularly the winter of 1984-85. Quality of 

habitat and quantity of available food probably are the major factors on 

survival rates in the winter, and more emphasis should be placed on 

studying, and managing for, quality winter habitat in this area. 

The effects of harnesses on the turkeys need to be looked at 
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more closely. The harnesses may have a negative impact on the birds' 

movements, and possibly contributes to their susceptibility to preda-

tion. 

Nesting success in this study was approximately 50%, being lower 

than some studies and higher than others. Nest sites usually had more 

than one type of substrate for cover. Green oak cuts and slash burning 

should be carefully managed, and maybe curtailed in some areas, since 

oak thickets and slash are important for nesting cover. Generally, 

other studies support the results of this study that cover at the nest 

site was higher than the surrounding areas. 

Differences between nests may be an important aspect to look at 

in determining which nests are successful. In this study, successful 

nests had more cover at the nest site and in the areas surrounding the 

nests as compared to unsuccessful nests, but more information is needed 

than can be supplied by 12 nests. 

All three broods had different home range sizes and had differ

ent habitat use patterns, showing the diversity that is probably needed 

for raising poults. As mentioned before, care should be taken in deter

mining what areas are used by turkeys. Broods may mainly use open areas 

with cover nearby in most years, as most studies suggest, but food 

availability and habitat use probably changes from year to year. Con

sidering the diversity of habitat used by wild turkey poults, keeping 

stand sizes small and providing an interspersion of different vegetative 

types will benefit the populations, and poult survival in particular. 

More information than can be supplied by 3 broods and 2 years is needed, 

with stand size and the interspersion of different vegetative types 



looked at more closely. 



APPENDIX A 

NEST VARIABLES MEASUREMENTS RESULTS 

All Nests 

N = 12 Mean Minimum Maximum 

ASPECT 165.92 4.00 357.00 

SLOPE 31.17 4.00 72.00 
GRCC 92.97 89.09 100.00 
ELCC 84.44 32.76 94.64 
TT 31.33 0.00 87.00 

T1 9.92 0.00 41.00 
N1 21.42 0.00 76.00 

N15 6.67 0.00 30.00 
N5 3.25 0.00 11.00 
TNBA ft2(m2) 2.74(0.25) 0.00(0.00) 9.14(0.85) 

NBA5 ft2(m2) 1.73(0.16) 0.00(0.00) 5.67(0.53) 
NBA15 ft2(m2) 1.00(0.09) 0.00(0.00) 9.14(0.85) 
AASPECT 166.31 14.50 272.80 

ASLOPE 23.84 4.30 42.00 
HERB 75.12 48.61 94.41 
AGRASS 46.16 13.19 70.63 

AFORB 28.96 12.50 46.67 
AWOODY 24.88 5.59 51.39 
AANN 3.59 0.00 10.42 

ABARE 10.26 0.00 26.57 
ALITT 41.69 4.20 67.36 
AROCK 9.14 0.00 27.78 

ADW 7.45 0.00 41.67 
AGCC 86.29 63.13 100.00 
AVCC 25.81 4.33 53.13 

TTA #/acre(#/ha) 948.00(2341.56) 66.00(163.02) 2790.00(6891.30) 
TT1 #/acre(#/ha) 357.00(881.79) 60.00(148.20) 576.00(1422.72) 
TT5 #/acre(#/ha) 787.00(1943.89) 6.00(14.82) 2562.00(6328.14) 

AlA #/acre(0/ha) 591.00(1459.77) 6.00(14.82) 2214.00(5468.58) 

A15A #/acre(J/ha) 196.00(484.12) 0.00(0.00) 354.00(874.38) 
A5A #/acre(#/ha) 161.00(397.67) 48.00(118.56) 240.00(592.80) 

ACCG 70.45 40.56 92.04 

ACCE 58.76 30.75 78.85 
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APPENDIX A (cont) 

All Nests (cont.) 

12 Mean Minimum Maximum 

TABA ft2/acre(m2/ha) 88.81(20.39) 35.41(8.13) 157.50(36.15) 
TABA19 ft2/acre(m2/ha) 35.91(8.24) 7.16(1.64) 59.96(13.76) 
TABA5 ft2/acre(m2/ha) 78.61(18.05) 31.25(7.17) 153.52(35.24) 

ABA9 ft2/acre(m2/ha) 52.90(12.14) 19.91(4.57) 130.71(30.00) 
ABA59 ft2/acre(m2/ha) 25.71(5.90) 7.16(1.64) 42.62(9.78) 
ABA5 ft2/acre(m2/ha) 10.19(2.34) 0.00(0.00) 19.00(4.36) 
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APPENDIX A (cont) 

Successful Nests 

N=5 Mean Minimum Maximum 

ASPECT 165 .80 40.00 264 .00 

SLOPE 29 .20 4.00 65 .00 
BA 172 .00 150.00 190 .00 

GRCC 91 .92 89.96 96 .03 
ELCC 88 .14 82.68 92 .30 
TT 39 .40 8.00 87 .00 

T1 9 .20 4.00 16 .00 

N1 30 .20 4.00 76 .00 
N15 6 .60 1.00 15 .00 

N5 2 .60 0.00 6 .00 
TNBA ft2(m2) 3 .47(0.32) 1.64(0.15) 9 .14(0.85) 
NBA5 ft2(m2) 1 .41(0.13) 0.00(0.00) 2 .54(0.24) 

NBA15 ft2(m2) 2 .07(0.19) 0.07(0.01) 9 .14(0.85) 
AASPECT 214 .12 137.00 272 .80 
ASLOPE 21 .60 4.30 35 .30 

AHERB 69 .43 48.61 76 .30 

AGRASS 42 .04 13.19 62 .50 
AFORB 27 .38 12.50 35 .42 

AWOODY 30 .57 23.70 51 .39 

AANN 3 .40 0.00 7 .64 
ABARE 4 .49 0.00 9 .72 

ALITT 48 .43 38.19 59 .03 

AROCK 12 .03 6.67 27 .78 
ADW 15 .04 2.97 41 .67 

AGCC 95 .08 91.33 100 .00 
AVCC 22 .38 15.94 26 .56 
TTA #/acre(#/ha) 1156 .80(2857.30) 642.00(1585.74) 2790 .00(6891.30) 

TT1 #/acre(#/ha) 369 .60(912.91) 240.00(592.80) 576 .00(1422.72) 

TT5 #/acre(#/ha) 987 .60(1439.37) 462.00(1141.14) 2562 .00(6328.14) 
A1A #/acre(#/ha) 787 .20(1944.38) 348.00(859.56) 2214 .00(5468.58) 

A15A ff/acre(J!/ha) 200 .40(494.99) 90.00(222.30) 348 .00(859.56) 

A5A f/acre(#/ha) 169 .20(417.92) 132.00(326.04) 228 .00(563.16) 
ACCG 79 .59 74.49 83 .14 

ACCE 67 .07 57.33 74 .10 

TABA ft2/acre(m2/ha) 103 .29(23.71) 71.99(16.53) 157 .50(36.15) 
TABA19 ft2/acre(m2/ha) 35 .01(8.04) 26.79(6.15) 46 .39(10.65) 

TABA5 ft2/acre(m2/ha) 93 .91(21.56) 64.13(14.72) 153 .52(35.24) 
ABA9 ft2/acre(m2/ha) 68 .28(15.67) 32.72(7.51) 130 .71(30.00) 
ABA59 ft2/acre(m2/ha) 25 .63(5.88) 18.23(4.18) 34 .66(7.96) 

ABA5 ft2/acre(m2/ha) 9 .38(2.15) 3.98(0.91) 14 .27(3.28) 
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APPENDIX A (cont) 

Unsuccessful Nests 

N=5 Mean Minimum Maximum 

ASPECT 186.60 22.00 357.00 
SLOPE 32.20 6.00 72.00 
GRCC 95.30 91.00 100.00 

ELCC 89.54 85.80 94.64 
TT 29.40 14.00 79.00 
T1 11.60 1.00 41.00 
N1 17.80 6.00 38.00 
N15 7.00 0.00 30.00 
N5 4.60 1.00 11.00 

TNBA ft2(m2) 2.35(0.22) 0.46(0.04) 5.72(0.53) 
NBA5 ft2(m2) 2.12(0.20) 0.46(0.04) 5.67(0.53) 
NBA15 ft2(m2) 0.23(0.02) 0.00(0.00) 0.84(0.08) 

AASPECT 133.10 14.50 232.00 

ASLOPE 22.42 15.30 30.50 
AHERB 80.85 69.92 94.41 

AGRASS 52.68 35.42 70.63 
AFORB 28.17 16.90 42.36 
AWOODY 19.15 5.59 30.08 

AANN 4.18 0.75 10.42 
ABARE 13.60 4.51 26.57 
ALITT 33.20 4.20 67.36 

AROCK 8.73 0.00 21.53 

ADW 2.24 0.00 5.56 
AGCC 84.06 63.75 93.75 

AVCC 34.25 12.19 53.13 

TTA #/acre(#/ha) 595.20(1470.14) 66.00(163.02) 1236.00(3052.92) 
TT1 0/acre(#/ha) 304.80(752.86) 60.00(148.20) 558.00(1378.26) 

TT5 #/acre(#/ha) 451.20(1114.46) 6.00(14.82) 996.00(2460.12) 
A1A J/acreCtf/ha) 290.40(717.29) 6.00(14.82) 678.00(1674.66) 
A15A #/acre(#/ha) 160.80(397.18) 0.00(0.00) 318.00(785.46) 

A5A #/acre(tf/ha) 144.00(355.68) 48.00(118.56) 240.00(592.80) 
ACCG 58.67 40.56 79.17 
ACCE 49.92 30.75 66.82 

TABA ft2/acre(m2/ha) 73.08(16.78) 35.41(8.13) 134.16(30.80) 
TABA19 ft2/acre(m2/ha) 34.08(7.82) 7.16(1.64) 59.96(13.76) 
TABA5 ft2/acre(m2/ha) 64.15(14.73) 31.25(7.17) 116.82(26.82) 

ABA9 ft2/acre(m2/ha) 39.00(8.95) 19.91(4.57) 74.19(17.03) 
ABA59 ft2/acre(m2/ha) 25.16(5.78) 7.16(1.64) 42.62(9.78) 
ABA5 ft2/acre(m2/ha) 8.92(2.05) 0.00(0.00) 17.34(3.98) 



APPENDIX B 

LISTING OF RESULTS OF BROOD STAND CLUSTERS 

CLUSTER 1 N = 8 Mean Minimum Maximum 

B5 #/acre(///ha) 226 .25(558.84) 110 .00(271.70) 340 .00(839.80) 

BT25 #/acre(#/ha) 198 .75(490.91) 90 .00(222.30) 260 .00(642.20) 

BA5 ft^/acreCm^/ha) 11 .76(2.70) 5 .01(1.15) 25 .89(5.94) 
ECC 77 .96 58 .08 87 .52 
B50 #/acre(#/ha) 65 .00(160.55) 50, .00(123.50) 100 .00(247.00) 
BT15 #/acreU/ha) 275 .00(679.25) 80 .00(197.60) 1020 .00(2519.40) 

BA59 ft^/acre(m^/ha) 28 .55(6.55) 1 .83(0.42) 52 .46(12.04) 
B1 it/acre(#/ha) 4028 .75(9951.01) 2020 .00(4989.40) 7380 .00(18228.60) 
WOODY 28 .26 14, .00 41 .00 

VC 19 .95 7, .50 36 .00 

CLUSTER 2 N = 2 Mean Minimum Maximum 

B5 #/acre(#/ha) 110 .00(271.70) 80, .00(197.60) 140 .00(345.80) 
BT25 #/acre(#/ha) 130 .00(321.10) 70, .00(172.90) 190 .00(469.30) 

BA5 ft^/acre(m^/ha) 41 .54(9.54) 27, .58(6.33) 55 .50(12.74) 
ECC 66 .62 54. .76 78 .47 
B50 f/acre(#/ha) 10 .00(24.70) 0, .00(0.00) 20 .00(49.40) 

BT15 11/acre ( #/ha) 1180 .00(2914.60) 560, .00(1383.20) 1800 .00(4446.00) 

BA59 ft'/acre(m^/ha) 25 .16(5.78) 10, .91(2.50) 39 .40(9.04) 
B1 #/acre(#/ha) 4880 .00(12053.60) 2340, .00(5779.80) 7420 .00(18327.40) 

WOODY 38 .00 30. .00 46 .00 

VC 30 .40 29. ,80 31 .00 

CLUSTER 3 N = 5 Mean Minimum Maximum 

B5 #/acre(0/ha) 12 .00(29.64) 0, .00(0.00) 30 .00(74.10) 

BT25 tf/acre(ff/ha) 10 .00(24.70) 0. .00(0.00) 30 .00(74.10) 

BA5 ft^/acre(m^/ha) 0 .23(0.05) 0. .00(0.00) 0, .71(0.16) 
ECC 10 .39 0, .00 22 .26 

B50 #/acre(#/ha) 2 .00(4.94) 0. ,00(0.00) 10 .00(24.70) 

BT15 #/acre(t/ha) 4 .00(9.88) 0. .00(0.00) 10 .00(24.70) 

BA59 ft^/acre(m^/ha) 0 .00(0.00) 0. ,00(0.00) 0, .00(0.00) 

B1 #/acre(#/ha) 22, .00(54.34) 0. ,00(0.00) 80. .00(197.60) 

WOODY 0, .67 0. 00 1. .00 
VC 65, .67 53. .50 80. ,00 
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CLUSTER 4 N = 14 Mean Minimum Maximum 

B5 #/acre(#/ha) 170. .71(421.65) 120 .00(296.40) 220 .00(543.40) 
BT25 #/acre(#/ha) 169. ,29(418.15) 90 .00(222.30) 220 .00(543.40) 
BA5 ft^/acre(m^/ha) 4. .89(1.12) 2 .02(0.46) 8 .27(1.90) 

ECC 52. ,94 33 .02 79 .82 

B50 0/acre(/?/ha) 12. ,86(31.76) 0 .00(0.00) 40 .00(98.80) 
BT15 it/acre(ff/ha) 103. ,57(255.82) 60 .00(148.20) 240 .00(592.80) 

BA59 ft^/acre(m^/ha) 24. 71(5.67) 13 .92(3.20) 38 .42(8.82) 
B1 Q/acre(#/ha) 685. ,71(1693.70) 10 .00(24.70) 3300 .00(8151.00) 
WOODY 10. 89 1 .00 53 .50 

VC 23. 94 9 .50 38 .50 

CLUSTER 5 N = 5 Mean Minimum Maximum 

B5 #/acre(#/ha) 285. 00(703.95) 220 .00(543.40) 330 .00(815.10) 
BT25 if/acre( #/ha) 280. 00(691.60) 230 .00(568.10) 400 .00(988.00) 

BA5 ft^/acre(m^/ha) 15. ,95(3.66) 11 .27(2.59) 25 .74(5.91) 
ECC 77.64 71 .14 86 .27 
B50 #/acre(///ha) 89. 00(219.83) 60 .00(148.20) 110 .00(271.70) 

BT15 #/acre(#/ha) 313. 00(773.11) 170 .00(419.90) 540 .00(1333.80) 

BA59 ft^/acreCm^/ha) 46. 92(10.77) 36 .69(8.42) 51 .11(11.73) 
B1 #/acre(#/ha) 772. 00(1906.84) 460 .00(1136.20) 1140 .00(2815.80) 

WOODY 28. 36 8 .10 37 .50 
VC 15. 86 4 .50 31 .00 

CLUSTER 6 N = 12 Mean Minimum Maximum 

B5 if/acre (#/ha) 80. 83(199.65) 50 .00(123.50) 120 .00(296.40) 

BT25 #/acre(#/ha) 65. 00(160.55) 30 .00(74.10) 120 .00(296.40) 

BA5 ft^/acre(m^/ha) 1. 72(0.39) 0 .00(0.00) 4, .78(1.10) 
ECC 48. 87 33 .94 63 .96 

B50 A/acre(0/ha) 15. 00(37.05) 0 .00(0.00) 30, .00(74.10) 
BT15 #/acreU/ha) 30. 00(74.10) 0 .00(0.00) 70. .00(172.90) 

BA59 ft^/acre(m^/ha) 7. 29(1.67) 0 .00(0.00) 13, .98(3.21) 

B1 #/acre(#/ha) 271. 67(671.02) 0 .00(0.00) 860, .00(2124.20) 

WOODY 5. 01 2, .00 16. .00 
VC 32. 25 12, .00 51, .00 
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APPENDIX B (cont) 

CLUSTER 7 N = 4 Mean Minimum Maximum 

B5 #/acre(#/ha) 105 .00(259.35) 70 .00(172.90) 150 .00(370.50) 
BT25 #/acre(0/ha) 42 .50(104.98) 20 .00(49.40) 70 .00(172.90) 
BA5 ft2/acre(m^/ha) 2 .46(0.56) 0 .93(0.21) 4 .20(0.96) 

ECC 55 .22 41 .70 76 .18 
B50 Zf/acre(#/ha) 57 .50(142.03) 40 .00(98.80) 100 .00(247.00) 
BT15 0/acre(#/ha) 60 .00(148.20) 30 .00(74.10) 90 .00(222.30) 

BA59 ft^/acre(m^/ha) 5 .94(1.36) 2 .30(0.53) 11 .71(2.69) 
B1 #/acre(#/ha) 537 .50(1327.62) 0 .00(0.00) 1730 .00(4273.10) 
WOODY 4 .00 2 .00 7 .00 

VC 42 .88 31 .00 51 .00 



LITERATURE CITED 

Afifi, A. A., and V. Clark. 1984. Computer-aided multivariate analy
sis. Wadsworth, Inc., Belmont, Calif. 458pp. 

Aldenderfer, M. S., and R. K. Blashfield. 1984. Cluster analysis. SAGE 
Publications, Inc., Beverly Hills, Calif. 88pp. 

Blackburn, W. E., J. P. Kirk, and J. E. Kennamer. 1975. Availability 
and utilization of summer foods by eastern wild turkey broods in 

Lee County, Alabama. Proc. Natl. Wild Turkey Symp. 3:86-95. 

Boeker, E. L., and V. E. Scott. 1969. Roost tree characteristics for 

Merriam's turkey. J. Wildl. Manage. 33:121-124. 

Bryant, F. C., and D. Nish. 1973. Habitat use by Merriam's turkey in 

southwestern Utah. Proc. Natl. Wild Turkey Symp. 3:6-13. 

Byers, C. R., R. K. Steinhorst, and P. R. Krausman. 1984. Clarifica

tion of a technique for analysis of utilization-availability data. 
J. Wildl. Manage. 48:1050-53. 

Crawford, J. A, and R. S. Lutz. 1984. Merriam's wild turkey habitat 
and movements. Pittman-Robertson Project W-79-R Oregon. 39pp. 

Dixon, W. J., M. B. Brown, L. Engelman, J. W. Frane, M. A. Hill, R. I. 

Jennrich, and I. D. Toporek. 1985. BMDP statistical software, 
1985 Printing. Univ. of Calif. Press, Berkely, Calif. 734pp. 

Evans, R. A., and R. M. Love. 1957. The step-point method of sampling-
-a practical tool in range research. J. Range Manage. 10(5):208— 

212 .  

Glazener, W. C., A. S. Jackson, and M. L. Cox. 1964. The Texas drop-

net turkey trap. J. Wildl. Manage. 28(2):280-287. 

Harvey, M. J., and R. W. Barbour. 1965. Home range of Microtus ochro-

gaster as determined by a modified minimum area method. J. Mammal. 
46:398-402. 

Heise, D. R., ed. in chief. 1974. Sociological methodology 1975. 
Jossey-Bass, Inc., San Francisco, Calif. 222pp. 

Hoffman, D. M. 1968. Roosting sites and habits of Merriam's turkeys in 
Colorado. J. Wildl. Manage. 32:859-866. 

59 



60 

Hurst, G. A., and B. D. Stringer, Jr. 1975. Food habits of wild turkey 
poults in Mississippi. Proc. Natl. Wild Turkey Symp. 3:76-85. 

Jonas, R. J. 1966. Merriam's turkeys in southeastern Montana. Mont. 
Fish and Came Dep. Tech. Bull. No. 3. 36pp. 

Knowlton, F. F., E. D. Michael, and W. C. Glazener. 1964. A marking 
technique for field recognition of individual turkeys and deer. J. 
Wildl. Manage. 28:167-170. 

Lange, C. A., and J. D. Keiter. 1984. The Kansas drop-net turkey trap. 
Presented at the West. Wild Turkey Workshop, Missoula, Mont., July 

1984. 13pp. 

Lazarus, J. E., and W. F. Porter. 1985. Nest habitat selection by wild 
turkeys in Minnesota. Proc. Natl. Wild Turkey Symp. 5:67-81. 

Lemmon, P. E. 1957. A new instrument for measuring forest overstory 
density. J. Forestry 55:667-668. 

Lewis, J. B., and E. Kurzejeski. 1984. Wild turkey productivity and 
poult mortality in north central Missouri. Fed. Aid Proj. No. W-
13—R—38 (1984). Mo. Dep. of Conserv. 43pp. 

Lockwood, D. R., and D. H. Sutcliffe. 1985. Distribution mortality and 

reproduction of Merriam's turkey in New Mexico. Proc. Natl. Wild 
Turkey Symp. 5:309-316. 

Ligon, J. S. 1946. History and management of Merriam's wild turkey. 
N.M. Game and Fish Comm. 84pp. 

Lowe, C. H. 1964. Arizona's natural environment: landscapes and habi
tats. Univ. of Ariz. Press, Tucson, Ariz. 136pp. 

Mackey, D. L. 1982. Ecology of Merriam's turkeys in southcentral 
Washington with special reference to habitat utilization. M.S. 

Thesis, Wash. State Univ., Pullman. 87pp. 

Martin, D. D., and B. S. McGinnes. 1975. Insect availability and use 

by turkeys in forest clearings. Proc. Natl. Wild Turkey Symp. 
3:70-75. 

McCabe, K. F., and L. D. Flake. 1985. Brood rearing habitat use by 
wild turkey hens in southcentral South Dakota. Proc. Natl. Wild 
Turkey Symp. 5:121-132. 

Miller, M. L., M. S. James, and M. L. Richardson. 1972. General soil 
map, Coconino County, Arizona, May 1972. USDA-Soil Conserv. Serv. 
56pp. 



61 

Neu, C. W., C. R. Byers, and J. M. Peek. 1974. A technique for analy
sis of utilization-availability data. J. Wildl. Manage. 38:541-
545. 

Norusis, M. J. 1986. SPSS/PC+ for the IBM PC/XT/AT. SPSS, Inc., 
Chicago, 111. 660pp. 

Phillips, F. 1982. Wild turkey investigations and management recom
mendations for the Bill Williams Mountain area. USDA-For. Serv., 

Reg. 3, Albuquerque, N.M. 50pp. 

Porter, W. F. 1977. Home range dynamics of wild turkeys in southeas

tern Minnesota. J. Wildl. Manage. 41:434-437. 

Schemnitz, S. D., D. L. Goerndt, and K. H. Jones. 1983. Influence of 
grazing systems on wild turkeys (Meleagris gallopavo merriami) in 
mixed conifer vegetation, Lincoln National Forest, New Mexico. 
USDA-For. Serv., Final Rep. 95pp. 

Scott, V. E., and E. L. Boeker. 1975. Ecology of Merriam's wild turkey 
on the Fort Apache Indian Reservation. Proc. Natl. Wild Turkey 

Symp. 3:141-158. 

Sokal, R. R., and F. J. Rohlf. 1981. Biometry. W. H. Freeman and Co., 
San Francisco. 860pp. 

Speake, D. W., T. E. Lynch, W. J. Fleming, G. A. Wright, and W. J. 

Hamrick. 1975. Habitat use and seasonal movements of wild turkeys 
in the Southeast. Proc. Natl. Wild Turkey Symp. 3:122-130. 

USDC-Natl. Oceanic and Atmos. Adm. 1981-1985. Climatological data, 
annual summary, Arizona. Vols. 86-89, No. 13. Natl. Climatic 
Cent., Asheville, N.C. 

Wheeler, R. J., Jr. 1948. The wild turkey in Alabama. Pittman-
Robertson Projects, 1948. Ala. Dep. of Conserv.; Game, Fish, and 

Seafoods Div. 92pp. 

Williams, L. E., Jr. 1981. The book of the wild turkey. Winchester 

Press, Tulsa, Okla. 181pp. 

Zar, J. H. 1984. Biostatistical analysis. Prentice-Hall, Inc., Engle-
wood, N.J. 730pp. 


