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-■ .• i.. Chapter I ' i

INTRODUCTION

Arizona is one of the few states fortunate enough to have a 

large number of wild turkeys. In Arizona turkeys are found at the

higher elevations and are most numerous along the Mogollon Rim from 

Flagstaff to the White mountains. A smaller number of turkeys are found
in the extreme southeastern part of the state. Here turkey habitat is

limited to small ’’islands” ; the desert mountain ranges. This paper is 

concerned with these “islands” in the area lying south of the Gila river 
and east of Tucson.

At the present only five of the desert ranges are known to have

turkeys. Two, the Huachuca and the Santa Rita Mountains, are relatively

small and have never had a large number of turkeys. The larger ranges, 

i.e. the Santa Catalina, the Chiricahua and the Graham Mountains, have 

had turkey hunts in recent years. Although:these mountains differ from

each other in many ways they have some notable similarities. All have a 

maximum elevation of between 9>000 and 10,000 feet above sea level. All 
have a large variety of vegetative types with no one type being very 
extensive. : ■ , ' . ; ; J f : x- ■ >■

The Graham Mountain Study Area.- The Graham Mountains were chosen as an 
area for intensive study. This range should not be considered typical 
because it differs from the other ranges in having a larger portion of

1
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its area at elevations over 8,000 feet. Some of, the more important 
physical characteristics of this range are described in Chapter IV. The 

vegetation of the Grahams varies from desert grassland at the lowest ele
vations to a dense fir forest near the top of the mountain. ?

Purpose of Study.-. The purpose of this study was to determine and evalu

ate the various factors affecting the abundance and distribution of tur

keys in southeastern Arizona. It is hoped that this study will help to 

reveal which factors are limiting turkey numbers and how these influences 
can be counteracted.

Because of the broad scope of this problem,no single factor 

could be investigated completely. For this reason few unqualified con
clusions will be presented. Possibly one of the more important products 

of this study will be a knowledge of what needs to be known and what can 

be determined.

Methods of Study.- There is no obvious approach to a problem such as the 

one just described. To reduce chances of any gross oversight, as much 

time as possible was spent in the field. Through observations (of both 

turkeys and sign), an attempt was made to know at all times the distribu

tion, composition and behavior of the turkey population. Any factor 

which was thought to influence the population was examined in sane de
tail. These included: habitat, weather, predation, fire and human ac
tivity. Because of its relative importance, habitat was the most system

atically and completely evaluated. The duration and time distribution 
of rainfall was recorded and correlated with mortality and the food and 
water supply. Predation was investigated by noting the abundance and
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distribution of the more important carnivorous animals and by scat 
analysis. Human activity was separated into each of its components 
(recreation, logging, grazing and hunting), and each of these was 
examined. A thorough knowledge of turkey behavior must necessarily pre- 

cede any attempt to evaluate the effect of its environment. For this 

reason behavior was carefully noted at every opportunity. -

- The investigator lived in the Graham Mountains from June 2, 1958 

(being away for no more than a few days at a time) until November 24, 

1958. Brief trips were made to the Chiricahua Mountains, and some. - r
reference will be made to this range.- ' i ? y * . -l ■



Chapter II

:•
HISTORY

: ;iThe following historiceQ. data is intended to bring the reader

up'to date and should 'help to explain the present status of the wild 

turkey in southeastern Arizona.
Early historical accounts (1849-1922) indicate that turkeys were 

once very abundant in southeastern Arizona. Their range then included 

the borders of the larger rivers which at that time flowed the year 
found. 1 The following is a quotation from "A Tour Through Arizona,” pub

lished by J. Ross Browne in 18&4: - —  - • ; •

We killed several deer in the vicinity of Tubac, which con- ' 
tributed materially to our scanty stock of provisions. Wild 

:: turkeys were also abundant, but our hunters failed to get a
shot at them, although their tracks were to be seen within a 
stone*s throw of the Plaza.  ̂ I: • p v' • .

The valley of the Santa Cruz is a very rich body of land, and 
with irrigation produces two crops annually— c o m  in the spring 
and wheat in the autumn. Wild game in abundance could be pro
cured in the immediate vicinity, and by Christmas we had such a 
store of bear meat, deer, antelope, and fat wild turkeys, that 
no apprehension of short rations disturbed our enjoyment.

Other reports indicate that turkeys were equally as abundant at higher
elevations, x- ■- ‘.’’-P':.' P P •. ;■ .

Sometime during the early 1900* s turkeys were completely 
eliminated from the area. This was probably due to one or more of the 
following factors: hunting pressure, increased agricultural activity and 

drought. The larger rivers ceased to flow continuously in the 1920’s.

4
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Overgrazing was a common practice until a severe drought in 1922 killed 
large numbers of.cattle. Irrigated fanning developed along the major 
rivers where water could be gotten to the land. Arizona’s human popula

tion has been growing continuously. :
A restocking program by the Arizona Game and Fish Department is 

responsible for the present population of turkeys in southeastern 

Arizona. . ^ \ :; ' ':;

History of the Graham Mountains

Because this range was studied most intensively, a more detailed 

history of it will be discussed. • ; ..

Human Activity.- There have been two peaks of human activity in the 
Graham Abuntains. The first occurred in the early 1900’s when the 

United States A m y  was very active in the area. The army had several 

camps on top of the mountain and at its base. Turkeys were probably an 

important item on the camp menu. During this same period,fanning was 

common on the upper part of the mountain. A large meadow which is now 

known as Rigg’s Plat Lake was then a potato patch.

There was unrestricted grazing throughout the mountain until 

1935 when it was fenced and a large part of the upper mountain closed to 
all grazing (see Chapter IX). Before this time overgrazing was common, 
and many of the mountain meadows were no more than dust bowls.

Small logging operations were attempted from 1383 until 1933> 
when a no-cutting-policy was adopted by the United States Forest Service. 
Restrictions on both logging and grazing were part of a new Forest 
Service policy which recognized the importance of recreation.
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In 1933 a road suitable for automobile traffic was completed. 

This road, known as the Swift Trail, reaches an elevation of over 9,000 
feet. Side roads lead to lookout towers which are on peaks over 10,000 

feet in elevation. At the present time most of the upper part of the 

mountain is rather easily accessible. ,

Since the completion of the Swift Trail human activity has again 

increased because of increased recreational use of the mountaini Recre

ation is now one of the most important uses made of this area. The in

crease in human activity can be expected to continue.

Turkeys: Plantings. Numbers and Hunting.- Turkeys were entirely 

eliminated from the Graham mountains sometime during the early 1900’s. 
Restocking was begun in 1926, and a total of 64 birds were released 

during the years indicated below. The following data were given, in:an 

Arizona Game and Fish Department investigation report by Steve 

Galliziolli (1953).

total
jrear number hens toms
1926 26
1940 16 4 12
1941 11
1944 11

Turkeys did not became well established until after the later releases.

Population estimates for the entire range within the forest boundary
made by the U. S. Forest Service are as follows:

number

250 
30 

1200
1934
1938
1947



A peak in turkey numbers occurred around 1950. Estimates for the late 

t40ts varied from 1,000 to 3,000. A sharp decline took place in 1951. 
Since 1951, estimates have never been'over 500 birds.

The first hunting season after the re-introduction of turkeys 

was in 1951, and three other hunts have followed in 1956, 1957 and 1958. 

Data on these; hunts are given below.-' -The data for the years 1951 and 
1956 are from Arizona Game and Fish'Deparbmeht:reports. A checking'' 

station was operated during this study and supplied the information 
given for. the 1957 and 1958 hunts.' ••'.no;-- fa c t..;: . :: t. • f c ;

i y e a r : date . ; - permits '' kill ed ~ 1' poults " toms' hens'
tv-1951 A Oct.; 19-23 5 64 8

7

1956 Oct. 100 16
1957 Oct. 5-8 100 8+ 4 2 2
1958 Oct. 4-7 _ 100 jL:: j:, ~ 1 v y i 8 1

7.:: : ' . f:\-0 1 "... ob';;: r.T. V.y • ,_;.l y' , ..h ff 1
-*two birds not seen by checker.

.7 v •" 7 yc.':: \'rL:::; -v, 1 •; ” Iff-.

;'r.'vv '. 1 : ' y o '7 ■ t -11

-fTlur ■ k - * '■ r "• - • • * 'r ' y; v :-y:'. * .* » 1 - . » i 1 : - r«

'• i of x;;' y (i 3. loov Air .V• *

;V ' . •.u ;k f ' ' 7 -7 '. ro;.. 7 7'

■V: .C :t : .CO •■0 y-:. b:■/rv; 1
T _ , V » * ’ ■ .'7'1.0 r.r : 2. rr/' -.



.... v ■ f  Chapter III ■ r;

CHRCNOLOGY AND BEHAVIOR

This paper is primarily concerned with the environment of the . 

turkey. The effect of environment upon it cannot be properly inter
preted unless its behavior is understood. Turkey behavior has been 
described many;times so most of the better known facts are not repeated 
here. The following discussion includes only behavior characteristics 

not adequately described elsewhere.

Chronology of Activity v ,
The following is based on observations of turkeys in the Graham 

mountains above 8,000 feet during the sunrner-and fall of 1958i . '

Mating Activity.- The first gobbling and mating activity was noted 

during:the last: weeks of April. Gobbling probably began much earlier.

No one was ■ able to reach the top of the mountain until late April.

Spring Flock Dispersal.- On May 20,adult birds were last reported seen 

in flocks. These flocks consisted of ten to fifteen birds. For some 
time following this date> only individuals or small groups of two to four 
adult turkeys were seen. • -• o

Nesting Period.— The time between May 20 and June 25 was assumed to be 

the nesting period. No nests were found during this study, but the

' . : • • • •  - . • • • • • . - • . '  • i ‘ 1 ■ . * \  ; ‘ 1 ’ -
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nesting period was estimated by back-dating f r m  the date of hatching by 

an incubation period,of twenty-eight days. ; . ‘
: The first poults of the sumaer-were seen on June 20. The esti

mated age of these poults was about three days. This brood preceded 

only slightly the bulk of the hatch. Poults observed throughout the 

summer were, with few exceptions, of a sise that indicated hatching took 

place over a very short length of : time. Therefore it seemed that the 

hatching period was of short duration and renesting was rare at these 
high elevations. . : : . - . ' L ,

Poults Attain Ability to Fly.- By July 10, the poults were capable of 
utilizing flight to escape their enemies. Before this date, poults were 

observed to make very short flights and to use their wings when running. 
It was after this date that the poults could be expected to fly at the 

slightest disturbance, usually alighting in trees or at a considerable 

distance from where flushed. ' . ; 1 ■ / '

Combining of Broods;- After July 11, two to four adult hens were often 

seen together with their broods. This was the first indication of 

flocking. The flocking tendency may be instigated by the poults ability 
to fly. At this time, it is probably less important that the young re
main inconspicuous.

Poults Attain Adult Characteristics.- By late August^ poult behavior was 

very similar to that of the adults. Poults would attempt to elude a 
pursuer by running rather than flying.

9

Toms Join Brood Flocks.- On November 22, two adult terns were seen with
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four young of the year. A severe snow storm (the first of the season) 

had covered the mountain with one to three feet of snow on November 16.
The toms were never known to have associated with the poults before this

■ ' ' . !

date. . 1 _

Behavior of the Nesting Hen and Poults

. .During the Nesting Period.- During this study, no nests were found nor 

nesting hens seen. This would seem to indicate that the hen moves very 
little during the incubation period. It is doubtful that the hen leaves 

the nest any longer than is necessary to obtain food and water. In 

Alabama (Wheeler, 1948) nesting hens were known to feed for only three 

to five minutes a day. In nesting habitat such as that found in the 

Grahams, it may not have been necessary for the hen to be off the nest
for more than half an hour each day.

/ ;  ̂. -\Y
Hen with Young Non-Flying Poults>- A: brood was seldom seen in the same

spot twice, and then only when several days separated the observations.

A high degree of mobility probably serves two functions: 1) to keep the

poults well supplied with food, and 2) to discourage predation. Because 
the poults cannot often be found in the same spo% a predator is not 
likely to develop the Mturkey habit.n

Two other means of protecting the young; poults were observed. 
Both relied upon dense ground cover and the poults.‘ability to respond.

by hiding, almost instantly to the hen’s warning call.

In the first instance the hen knew she had been seen. After the’ i  ̂ - » i-t % » - - - \ . .
i T ■■nr;: O.LU ,

young (a few days old) were hidden/she attempted to lead me away from 

than. When I did not follow,but remained near the poults, she returned
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Figure: / , Hen in defensive attitude. Young poults were 
hidden near-by.
June 20, 195**•

Figure: 2 t Young poult, approximately three days old, 
attempting to hide at base of large Douglas fir tree.
June 20, 195*.
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to within a few feet of me, with neck outstretched and wings extended 

(Figure l). Whether this was an attack or a further effort to distract 

me,I could not determine. The young began to call ten minutes after 

they had hidden. One was located near the base of a large fir tree 

(Figure 2). When 1 reached toward this poult, he ran to a better hiding 

place. As I continued to observe from a greater distance, the hen re

mained near the young and kept up a constant clucking. The poults did 
not come to her, and it was assumed that the clucking served to encourage 
the young in their efforts to remain hidden.

Another hen with an older brood did not appear to realize I bad 

seen her. Upon seeing me, her first reaction was to "freeze." She then 

attempted, by sitting in a small clump of grass, to hide along with her 

poults. After approximately ten minutes, the hen got up and began to 
lead the poults off.

Hen with Older Flying Poults.- At an age of five to seven weeks, the 

poults acquired a lanky appearance and were very agile both on the 

ground and in flight (Figure 3). At this age, the young, when disturbed 

were almost certain to fly rather than hide.

The possible correlation between time of flocking and time of 
flying has been discussed under chronology. Two hens are, of course, 
more effective at detecting danger than is one. The hens may take turns 

as lookouts, and therefore each hen would have more time to feed. • There 

may be other advantages to flocking, as evidenced by the following ex

perience. I was walking toward a group of poults I had detected by 
their calls. Before I had gotten within sight of than, four adult hens 

ran across my path a short distance in front of me. I followed the hens
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Figure: 3  , A poult, approximately six weeks old, taking 
refuge forty feet up in a spruce tree.
July 17, 195*,

Figure: 4  , Adult tom discovered roosting in ponderosa pine 
tree eiphty feet from ground.
August 22, 195*.



a considerable distance into dense timber. Two of the hens, just keeping 

ahead of me, attempted to lure me farther. The other two made a wide 

circle, returned to the poults and began to lead them in the opposite 

direction. This could have been a very effective means to foil a 

predator.

14

Summer Behavior of Toms
Throughout the summer the toms observed were either alone or in 

small groups of no more than four. Toms were more inclined to use the 
more remote parts of the turkey range.

Flocking

Flocking begins during the summer as described in the section 
on hen and brood behavior. Figure 5 gives the composition of flocks 

seen during the summer and early fall. %  the latter part of the 

summer, these flocks appeared to be rather stable in composition. little 

change was noted until late in the fall when larger flocks were seen, 

some of which were attended by, adult tans.

Approximately thirty birds was the largest number noted in a 
single flock. During the late ,40ts, when the turkey population in the 
Grahams was at its peak, flocks of one hundred to two hundred were re
ported seen. It is likely that the Merriam*s turkey is much more so

cially inclined than is the eastern wild turkey, which is seldom seen in 

flocks of over twenty* A flock of seventy seen in Virginia and 

described by Mosby and Handley (1943) was considered very unusual.
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Movements of Turkeys

Migration.- Migration, from one elevation to another," is instigated 

and/or affected by the weather and the food supply. It is therefore 

difficult to predict.the time and nature of these migrations. In many 

cases, there may be no migration. Some turkeys spend their entire lives 

at 5>000 to 7>000 feet. Others may, during a mild year, remain above 
8,000 feet throughout the winter. Turkeys have been observed by Forest 

Service employees at 9>000 feet in the Graham mountains during the month 

of January* : The severest winter weather occurs in southeastern Arizona 

during the months of January and February. If the turkeys are forced to 

move to lower elevations# they will probably migrate during these months.

Fall Movements.- The mobility of the flock increased with the growth of 
the poults. During the fall, this mobility reached its peak. The range 

of the turkey was much more extensive by October. Birds were seen in 

areas they had not used all summer. Leopold (1944) describes fall move

ments as follows: "There is a definite period of fall movement in wild

turkeys during which the flocks select their winter range." The fall 

movements in the Grahams did not appear to have any definite purpose.
Some turkeys seemed to move up from lower elevations while others moved 
down. It is likely that these movements serve a purpose similar to the 

"crazy flight" of the ruffed grouse, i.e. the birds explore new areas 

and are distributed over a wider range.

Emigration.- Emigration, or a movement of turkeys out of a large area of 

habitat to which they will not return, was first described by Spicer
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(1957)• For no apparent reason, other than a limited tolerance for 
others of the species, turkeys moved from one small isolated mountain 
range in New Mexico into similar nearby ranges. The population on this 

mountain in New Mexico was thought to have reached a saturation point. 

This phenomenon (emigration) is probably only noticeable in the small 

desert ranges. . - v .

. The history of turkeys in the Graham Mountains would seem to
indicate that an event very similar to the one just described took place 
there during the summer of 1951. The following facts, most of which 

were obtained through a conversation with Charles Luster, retired game 
ranger, support this possibility.

1) Turkeys reached a peak in numbers in the late ,ZiD,s. Forest Service 
estimates were from 1,000 to 3,000 birds.

2) During the simmer of 1951 turkeys were seen in the nearby Gila and 
Galiuro mountains. These ranges had no native population. Only hens 

were seen in the nearby ranges. Hens are probably lower on the peck 

order (Spicer, 1957) and therefore might be the first to leave a 
saturated range#

3) After the summer of 1951 the turkey population in the Grahams showed 
an abrupt decline.

To reach these nearby mountain ranges, the turkeys had to cross a minimum 
of ten miles of desert grassland. The new areas were no better habitat 

than the areas the turkeys had left.

Emigration, although not a limiting factor in itself, indicates 
that there is a limit to the increase within a population.



Chapter 17

EFFECT OF HABITAT

The Graham mountains can be divided into two broad habitat 

regions. These are roughly divided by the 8,OCX) foot contour. Above 
8,000 feet, the terrain is relatively level and the vegetation consists 

primarily of coniferous trees. Below 8,000 feet,the mountain drops off 

very steeply and the major vegetative type is oak-woodland.

The Habitat Below 8,OCX) Feet

This region received less attention during this study and will
be discussed only briefly. Narrow canyons and bare, rocky ridges divide

this area into many small vegetative units. Evergreen oaks dominate
1the vegetation. These are: Bnory oak (Quercus Emoryi). Arizona white 

oak (Q. arizonica), silverleaf oak (Q. hypoleucoides) and netleaf oak 

(Q. reticulata). Alligator juniper (Juniperus Deppeana) and pinyon 
(Pinus edulls) are abundant in some areas. Ponderosa pine (Pinus 

ponderosa) and Douglas fir (Pseudotsuga taxifolia) extended down into 

this region along the streams. The density of the vegetation varies 
from a savanna like open woodland in the lower areas to dense chaparral 

on the steep, exposed hillsides. Grass is abundant only on the more 
level areas in the lower canyons. Stream flow is very irregular. Water

All plant names are as given in "Arizona Flora," by Kearney and 
Peebles, 1951•
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is usually found in the lower canyons only during the early spring and 
the wet summer months. Figure 8 shows an extensive area of oak-woodland 

in the Chiricahua Mountains. This type is much smaller and less uniform 

in the Graham Mountains.

The Habitat Above 8.000 Feet

Above 8,000 feet,the vegetation consists primarily of dense 

stands of mature conifers. Both water and grass are abundant. Few 

areas are more than one-half mile from a permanent stream. The vegeta

tion is highly varied and well interspersed. For the purpose of this 
study an arbitrary classification of the vegetative types has been de
rived. This classification is based on the tree species, the density of 
the vegetation and the amount of grass. The various types are listed 
and described below.

Meadows.- Many small meadows, of one to twenty-five acre% are scattered 

throughout this region. Most of these surround the heads of streams. 

Grasses grow very profusely and are primarily of the following species: 

Bromes (Bromus spp), pine dropseed (Blepharoneuron tricholepis). moun

tain muhly (Muhlenbergia montana) and squirrel-tail (Sitanion Hystrix).

A typical meadow is shown in Figure 9.

Very Open Ponderosa Pine and Aspen Forest.- This type is usually found 

bordering the meadows. It contains an abundance of grass of the same 

species found in the meadows. The trees, pine and aspen (Populus 

tremuloides). are mostly mature and very widely spaced.
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Figure 8. Oak-woodland type at 5*000 to 7,000 feet in the Chiricahua 
mountains. This type is very extensive in the Chiricahuas and 
comprises the major turkey range. In the Graham mountains this type 
is much more limited.
October 3, 1953.



Figure 9* A large meadow used throughout the summer by a flock of 
ten to twenty turkeys.
September 25, 1953.
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Open Ponderosa Pine Forest.- In the Graham Mountains, this type is 

limited to the lower and more exposed slopes. The pines are mostly 

large and mature trees. Grass and water are both relatively scarce.

Semi-Open Mixed Conifer Forest.- This type is quite extensive and 
varied. It is found at elevations from 8,000 to 9,000 feet, primarily on 

the southwesterly exposed slopes. The trees are largely mature and 
quite widely spaced. They are of the following species: ponderosa pine, 

limber pine (Pinus flexilis). Douglas fir and aspen. There is 'very 

little undergrowth and only a sparse amount of grass, mostly bromes.

Dense Fir Forest, with Small Grassy Openings.- Small areas of this type 

are found at 9,000 to 10,000 feet, on the northeasterly slopes. Most of 
the openings are the result of logging or fire-line construction and 

contain a considerable amount of grass. Trees are: Douglas fir, alpine 

fir (Abies lasiocarpa), white fir (Abies concolor), Engelmann spruce 

(Picea Engelmanni) and aspen.

Dense Fir and Aspen Forest.- This type, composed almost entirely of 

Douglas fir and aspen, covered extensive areas on the northeastern 

slopes of the mountain. Very little grass grows under the dense forest 
canopy.

Dense Spruce Forest.- A nearly continuous stand of mature Engelmann 

spruce caps the top of the mountain. Little ground cover is able to 
grow under the spruce.



Figure 10. Dense Fir Forest, with Small Grassy Openings type. 
Opening on left is the result of fire-line construction. A small 
stream flows through the center. This type received a great deal of 
use by hens during the nesting season. For location see Figure 6. 
August 15, 1953.
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Open Gambel Oak Woodland*- This type is found on the more exposed 
ridges and near the lower limits of the coniferous forest. It seldom 

covers more than a very smpn. area. Grass was sparse to fairly abundant.

Burned Areas.- In this classification,burned areas are considered 

burned over forests in which few or no live trees remain. Most of the 
bums still in evidence during this study were the result of fires burn

ing during the summer of 1956 (see Chapter IX). Grass was very abundant 

in most of these areas.

Utilization of Habitat
All observations, of both turkeys and turkey sign, were classi

fied by vegetative type (Table 1). The locations of these observations 

are given in Figure 6.
A relatively small number of turkeys utilized areas below 8,000 

feet. The value of this region is probably limited by a lack of water 

and grass.

Most of the turkeys seen during this study were above 8,000 feet. 

The following discussion is concerned with this upper region.

Areas Used for Nesting.- No nests were actually located during this 

study. Nesting areas were revealed largely by the activity of the hens. 
In many cases, nesting habitat was used by turkeys only during the nesting 

season. It would seem that these types are not preferred by adult tur
keys except for nesting. Nesting was primarily in the "Dense Fir Forest, 

with Small Grassy Openings" type. In this type, the nesting hen had to 

travel only a short distance to food and water and expose herself very
little



Table 1.- Use of various vegetative types by turkeys during the summer and fall of 1958 in the Graham 
mountains, based on turkey observations, 
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Areas Used by Hens with Poults Unable to Fly.- Soon after they have 
hatched,the young are ready to travel. The habitat which was suitable 
as a nesting site may not be at all, suitable for the young poults. For 
instance, a dense fir stand would provide very little food and ground 

cover. Almost all of the very young poults were seen in meadows. This 
type is of most value to the turkey during the first eight to twelve 

weeks of life, pood is very abundant in the meadows. Grass provides 

ideal hiding cover and# at the same tim% allows the hen a good view of , 

approaching predators. .

Areas Used by Hens with Poults Which Are Able to Fly.- When the young 

are able to fly well# ground cover begins to become less important. 
Meadows are still utilized because of the food they provide. The hens 

with flying poults were often found in the "Semi-Open Mixed Conifer 
Forest" type and the "Veiy Open Ponderosa Pine and Aspen Forest" type.

Areas Used by Hens with Nearly Mature Poults.- By early fall, the poults 

were able to get about as easily as the adults. At this time,turkeys 

were found in almost every type and over the widest range. The turkeys'
- : v

desire to move about is not restricted during the fall by the cares of 

nesting and raising young. There appeared to be sane preference for the 

"Semi-OpenMixed Conifer Forest" type. , . .

Areas Used by Mature Toms.- Toms showed little seasonal variation in 

type preference. Because they do not require an easily procured supply
of food, toms were able to use less favorable habitat. The "Semi-Open#. , . . ... . , . „ . , . . . . . “

Mixed Conifer Forest" type:appeared to be preferred by the toms

28
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throughout the entire summer and fall.

During the strutting and mating period, the tons show seme 

preference for bare open areas. One such area (Figure 6) was an exposed 

ridge which'had been burned-over in 1956. Escape cover was available a 
short distance to either side of the ridge.

- : Areas Not Utilized

During this study, the ••Dense Fir and Aspen Forest," the "Open 
Ponderosa Pine Forest" and the "Dense Spruce Forest" types received very 

little use. All of these types were poorly supplied with grass and 
water.

In the time allotted, it was ndt possible to determine why areas 

of habitat that appeared suitable were not utilized. Several explana

tions were considered.

Type Too Isolated" in Relation to Other Types;- An' area of suitable nest

ing habitat, if too far removed from brood habitat, could not be utilized 

by the turkey. This may be true near the center of extensive fir stands. 

The boundaries of the stand may be too distant for the newly hatched 
poults to reach.

Type Formerly Not Suitable and Turkeys Not in the Habit of Using.- If 

an area was at one time lacking in water or seme other essential, 

turkeys cannot be expected to move into the area as soon as the condi
tion is corrected.

Turkey Population Too Small.- Even during the nesting season, the popula

tion is probably held together by a strong social bond. A certain
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population growth may necessarily precede any movement into new areas. 

During this study, the total population in the Graham mountains was at a 

very low level. This may have been a very important factor affecting

1 the distribution of turkeys.
! :

: Excess Human Activity.- This is generally considered to be one of the 
i most important factors which has reduced the range of the wild turkey

i and is discussed more thoroughly in Chapter DC.
! .

*
i
• Effect of Water on Utilization of Habitat

"1 Water is an essential part of turkey habitat. The distance a
■

: turkey will travel to obtain water has never been accurately determined. 

| It is known that water must be most accessible to the nesting hen and 

; young poults, and is of least importance to the mature birds during the 

: fall and winter months. Adult turkeys, other than nesting hens, are

! less closely associated with water for two reasons: 1) they are better
: ; . ■ >  . . -
; able to travel long distances to obtain water, and 2) they are able to t 

survive for longer periods without water.

1 - During the summer of 1 9 %  the Grahams were especially well.

supplied with water (Figure 7) • For this reason, the distances shown in 
Figure 11 are probably not as great as they might be in a drier area. 
Only a few hens were seen over one-fourth mile from water during the 
summer months. The dependence on water decreased during the fall.

The occurrence of snow or rain may lessen the need for streams. 

During the late summer, the period of heaviest rainfall, turkeys were 
seen more often in the drier parts of the range.
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The Grahams Compared to the Other Desert Ranges 

A much larger percentage of the Grahams is over 8,000 feet in 

elevation. The steepness of the slopes below 8,000 feet limits the ex

tent of suitable turkey habitat at lower elevations (Figure 12).

The Chiracahua Mountains contrast markedly with the Grahams in 

that only a small portion of this mountain is over 8,000 feet, end the 

canyons are long, wide, and drop gradually. This results in a much 
larger area of turkey habitat at 5,000 to 8,000 feet (Figure 12). Turkey 

observations from the Chirac ahua Mountains during the summer of 1958 

were almost entirely from this area.

The other desert ranges lie somewhere between the extremes 

represented by the ranges described above.
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: ...  . . food habits.... .................

: A very small amount.of food habits data was collected during 

the hunting seasons of 1957 and. 1958. Thirty-two crops were examined. 

The contents of. these crops are.given in Tables 2, 3 and 4*
Grasses and mast are by far the most important food groups.

The "choice*1 of foods is probably affected most, and in many cases en

tirely, by availability. For this reason, insects are important during 
the spring and early summer, grasses during the late summer and fall, 

and mast during the late fall and winter.

Although the turkey will probably feed to seme extent on any 

digestible plant or insect within its range,there is evidence that 

preference may be of some importance. Table 4 shows that only a small 

percentage of juniper berries and acorns were taken. These crops were 

from an area producing a very heavy crop of both. Grasses, almost as 

abundant but less easily procured, were the major food item.

When both preference and availability are considered grasses 
might be rated as the most important food group. Trees and shrubs 
(mast) rate a close second and. in sane years, may be taken more than 
grasses. The oaks and pines are rather erratic producers of mast and, 
because of this,are limited in their value as a food supply.

Seldom is a single food item, or even less than several, found in

Chapter V

34
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Table 2. Contents of turkey crops from the Graham and Santa Catalina . 
Mountains, collected October $-8, 1957•

Plant
Species

per cent i 
occurrence

per cen 
weight^

GRASSES........................ . 100 80
Bromus pur^ans. . . v  . . . 83 58
Muhlenberria montana. . . . . 58 6
Stipa Pringlei. . . . . . . . 25 1
El^ymus sp.. . . . . .  . . . . 17 trace
Koeleria cristata . . . . . . . 8 2
Bromus s n . . . . . . . . . . . 8 trace
Blepharoneuron tricholepis. . . 8 13

;: Eroerostis so. . . . . . . . . 8 trace
FORES. . . . . .  .............. . 42 trace

TREES AND SHRUBS . . . . . . . . 33 . 19 :
Quercus sp. • .............. 17 16
Finns flexilis.............. • 17 3 -

INSECTS........................ 42 trace

"Saased on twelve crops

^based on seven crops



36

Table 3« Contents of turkey crops frcm the Graham Mountains, collected 
October 4-7, 1958. ,

Plant
Species

per cent ^ 
occurrence

per cent 
weight^

GRASSES.................... .. . . 100 ....  36 .
Blepharoneuron tricholepis. . *• V 30
Bronrus ciliatus . . . . . . . . 62 6
Piptochaetium fimbriatum'. . . . 38 trace
Festuca arizonica .......... . 12 trace
Bromus s o .............. .. ., 12 trace
6ras? sp. - . .< . . . . . . .  . 38 trace

FORES. . . . . . . ,. . . .' . . . 12 trace

TREES AND SHRUBS . . .' . . . . .’ 50 63
Pirius flexilis.............. 38 63
Quercus Emoryi.............. . 12 trace

INSECTS. . . ................. . . 38 trace

OTHER. . . . . . . . .......... : 25 trace
snails. . . . .  ............ .. 25 trace

•based on eight crops
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Table 4« Contents of turkey crops from the Chiricahua Mountains, 
collected October 4-7# 1958.

Plant per cent ^ per cent
Species occurrence weight-*-

GRASSES...................... 66
Eriochloa Lemmoni ........ 14
Pintochaetium fimbriatum. . . . 66 38
Panicoideae (sub family). . . . 58 8
Bromus ........... .. ... . 4
grass sp. ................ 2
Stipa Pringle!............ trace
Bromus ciliatus .......... trace
Koeleria cristate ........ trace
Erogrostis sp ............ trace
Panicum.................. trace

FORES........................ 1

TREES AND SHRUBS . .......... 25
Juniperus Deppeana........ 4
Rhus trilobata............ 14
Quercus sp................ 2
Vitis sp.................. 5

INSECTS...................... 8
grasshoppers.............. 8
beetles . . . . . . . . . . 33 : trace
true bugs ................ trace

on twelve crops
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Figure: /3, Some important turkey foods as they appear 
when removed from a turkey crop.

BROMES
6,000 to 10,000 feet

MOUNTAIN M U H L Y ^ ^ ^ X J  
4,500 to 9,500 feet

/

JUNE GRASS X
4,000 to 9,000 feet

PINYON RICEGRASS 
5,000 to 7,000 feet

PINE DROPSEED t o
6 ,000 to 10,000 feet ^

EMORY OAK 
4 ,000  to 7 ,000  feet

^  ■
LIMBER PINE 
9,000 to 10,000 feet

PONDEROSA PINE 
5,500 to 8 ,500  feet

< 3  ^ #  h

ALLIGATOR JUNIPER 
4,500 to 8 ,0 0 0  feet

SKUNK BUSH 
4 ,0 0 0  to 6 ,000 feet
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a full crop. A probable explanation is the turkey’s tendency to keep 

moving while feeding. Ten crops each containing over twenty grams of 

food (average weight of contents 34 grams) averaged seven different 
items per crop.
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Chapter VI

EFFECT OF WEATHER

Effect on Mortality.- Weather acts as a decimating factor primarily on 

the young poults. The poults, especially while still covered with downy 

feathers, are very susceptible to chilling. Cold, damp summer mornings 

may be the greatest single cause:of poult losses. The first summer, 

rains (Figure 14) often occur.when the poults are not yet well feathered 
and must spend a great deal of time searching for food in damp meadows. 

At an age of six to eight weeks, poult mortality drops off significantly 
even though their size may make them more susceptible to predation.

This is indicated by the relative stability of the poult-hen ratio after

the last part of July (Figure 5)v
! - • ’

Low spring temperatures may be responsible for nesting failures.

Reeves (1950) found that: "The major cause of mortality among wild' tur-

key during the summer of 1950 (in' Arizpna) is*, believed to be from the

freezing of eggs in the nest during the laying period.” Further studies

by Jantzen (1956) have shown a definite correlation between average 
! - - ’ ’ ' April and May temperatures and summer hen-poult ratios. ■ ;

Severe winter weather at higher elevations may cause the death 

of adult turkeys by covering their food supply. They may be killed di
rectly or made easier prey for predators. This probably occurs only 

rarely in the small desert mountain ranges where it is only a short

; .i >■': • ;• v"J 40
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distance to lower, snow free areas
42

Effect on Availability of Water.- Many of the smaller streams run only 

when rainfall is above average. The range of the turkey may be altered 

considerably by the amount of stream flow.

Summer rains provide temporary moisture throughout the entire 

mountain and may allow the turkey to use habitat lacking streams. Snow 
may have the same effect, although it is not known to what extent the 
turkey will use this f o m  of moisture.

Effect on Food Supply.- The mast crop at lower elevations is very 

dependent on rainfall. Large areas may be temporarily useless as turkey 
Habitat should the mast crop fail. This is especially true in areas 
which have very little grass.

At higher elevations,rainfall is usually sufficient to insure 
at least a fair crop of grass seed.



V V  ' Chapter VII '

EFFECT OF PEEDATIOM

Few animals are as alert as the adult wild turkey. This is . 
attested to by the fact that it was nearly impossible to observe un

disturbed behavior. The turkey has little to fear from an enemy, (aside
, ' ' ' 1 ■ ' '

from man,' he has detected.

Poults are, of course, much more susceptible to predation.
Some of the devices to which the hen must resort in protecting them are 
discussed under behavior.

• No evidence of predation was noted during this study. Predation 
was believed, however, to be partially responsible for mortality among 
the poults.

The various predators found in the Graham mountains and their 
potential as turkey predators are discussed below.

Coyote (Canis latrans)^- An extensive poisoning campaign had all but 

eliminated coyotes from the Graham mountains. No sign was seen above 
8,000 feet. The coyote may have preyed on turkeys at lower elevations.

Lion (Fells concolor).- A very few mountain lions inhabited the lower 
and westerly parts of the mountain. Some predation may have occurred

-ĵ  . ' ' • - -
All mammal names as given in "North American Recent Mammals, 

by Miller and Kellogg. ■
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in rare instances when lions and turkeys used the same habitat. A 
Forest Service employee reported seeing a young lion (October) following 

close behind a flock of turkeys. Possibly this young lion had not yet 

learned the futility of stalking an alerted turkey.

Bear (Ursus americana).- Mgon (1946) reports that turkey eggs were 
found in the stomachs of several bears killed on the White River Indian 

reservation in Arizona. Black bears, although not abundant in the 

Grahams, were well distributed over the mountain. These could have been 

a disturbing influence during the nesting season.

Skunk (Mephitis mephitis).- Skunks could have been a serious menace 
only to the nests. Veiy little indication of their presence was seen in 
the nesting areas.

Bobcat (lynx rufus).- The bobcat was the only predator considered both 

capable and numerous enough to have seriously affected the turkey popu

lation. Bobcat sign was found throughout the summer in all parts of the 

mountain. Because the bobcat prefers to deposit his feces on roads and 

trails,a good sample of these is rather easily collected. Table 5 lists 

the contents of approximately 100 scats examined in the field. Many 
other scats were examined but not recorded. None of the latter con
tained turkey remains.

Nearly half of the deer remains found in the scats appeared to 
have been from animals that had been dead for some time. Bobcats could 

have been responsible for several fawn kills observed during the summer. 

A good fawn crop and an abundance of squirrels probably reduced preda
tion on the less numerous turkey.
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Table 5* Frequency of occurrence of items found in 100 bobcat scats 
collected in the Graham Mountains’during the summer and fall of 1958•

Item________
TURKEY REMAINS. . . .

’number of times 
occurring______

-O'- - - ■

MAMMAL REMAINS - -
D e e r ............................  16
Rabbit...................... .. . 7
. Squirrel . • • • • • • • 37
Packrat..........................  3

. .Mice • « • . # «•» * # . # « • .'» 12
Unidentified mammals............  26

BIRD REMAINS 
Passerine 2



Approximately seventy bobcats were collected during January and 
February of 1957 in the Chiricahua Mountains by federal trappers. This 

campaign followed the claim by local residents that bobcats were a 
serious menace to wild turkeys. These stomachs were analyzed and their 

contents reported in an unpublished paper by Joseph M. Welch (1957) • No 

turkey remains were found in the stomachs of these animals.

Golden Eagle (Aquila chrysaetos canadensis).- Eagles were seen oc

casionally, usually below 8,000 feet. Turkeys provided with sufficient 

cover are probably not very susceptible to eagle predation.

Great Homed Owl (Bubo virginianus).- Only two of these birds were seen 
in the Grahams. This may not be a good indication of the abundance of a 
nocturnal bird such as the owl. Because the turkeys seldom roosted for 

long in the same spot̂  it is doubtful that the owl would intentionally 

hunt them.

Hawks.- Hawks; Cooper's (Accipiter cooperi). redtails (Buteo borealis) 

and an occasional goshawk (Astur atricapillus) were quite common 

throughout the turkey' s summer range. All of these are capable of kill

ing poults. It would be very difficult to accurately evaluate the ef
fect of these predators.

With the possible exception of the bobcat, no one predator can 

be blamed for a lack of turkeys. Predation itself probably ranks a low 
third, behind weather and human activity, as a limiting factor.

Instances of serious turkey predation are rare and localized.
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Chapter VIII 

EFFECT OF FIFE

Fire, as it occurs, is almost entirely harmful in its effects on 
the -wild turkey. A severe fire during the summer of 1956 (Figure 16, 

no. 7) drove turkeys from a large portion of their nesting habitat.

Forest Service employees found hens burned to death on their nests.
The after-effects of a fire are varied and may be of benefit to 

the turkey by improving the habitat. These effects are dependent on 

both the nature of the fire and of the vegetative type in which it burns. 
A fire may open up a dense fir stand and improve both the cover and food 

supply. In the Graham Mountains, a large area of dense fir had been 

burned over two years previous to this study. The burned area was very 

open and contained a great deal of grass (Figure 15). Turkeys were often 

found in the bum, especially where it was closely associated with un

turned areas which may have provided escape cover.

Obviously a fire occurring in a type which is already suitable 

habitat is of little benefit to the turkey. Such a condition occurred 
in an open ponderosa type. A hot fire in this type destroyed the duff 
layer. This layer had helped to hold moisture and, without it,the soil 

supported very little grass. Fire may also prove harmful by stimulating 

the growth of dense reproduction and brush. This occurs most readily 
on southerly, exposed slopes.
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Figure 1$. A stand of ponderosa pine, limber pine and fir which 
had been burned over in 1956. Note the abundance of grass. 
September 25, 1958.



Chapter IX

EFFECT OF HUMAN ACTIVITY

Human activity has been one of the most important factors acting 
to reduce the turkey*s range. This factor affects the turkey directly 

and also affects the turkey’s habitat.

Recreation.- In many cases,recreation involves only the presence of 
people. This may be enough to seriously reduce an area’s value as tur

key habitat. Ety comparing Figures 6, 7, and 16 it can be readily seen 
that the better turkey habitat is also the most desirable for picnic 
facilities and summer homes. The height of the recreational use occurs 

at the same time that these areas are most important to the turkey for 

nesting and brood raising.

Much of the nesting habitat in the Graham mountains is relatively 

free of human activity. A more serious conflict takes place in the 

meadows which are most important to hens with young poults. Most of 

these meadows are used by picnickers and campers. Turkeys were seldom 
known to have made use of these meadows while people were anywhere near. 
Figure 17 shows a large meadow which has been developed extensively for 

recreational use. Droppings indicated that the area immediately sur
rounding the lake received considerable use early in the summer and 

again late in the fall. During the summer, when large numbers of people 

camped and fished near the lake, no turkeys were known to have made use
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Figure I?. A recently constructed twelve acre lake which filled 
during the spring of 1953. This area was formerly a meadow and very 
good turkey habitat. The area now receives very little use by turkeys, 
especially during the summer when large numbers of people are attracted 
to the lake.
August 31, 1953.
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of the area. A number of local sportsmen expressed the desire to con
vert several other similar meadows into lakes. Should this take-place 

turkey brood habitat would be seriously reduced.

Logging.— Logging is very similar to fire in its effects on the wild 

turkey. The operation itself is almost completely harmful, especially 
when it extends over a large area. The effect on the habitat varies with 

the nature of the timber type and the nature of the logging operation.

Extensive selective logging was begun only recently in the 

Graham Mountains. It is too early to evaluate accurately its effect on 

the habitat. Selective cutting in dense stands should improve habitat 

by creating more grassy openings.

Cattle Grazing.- Cattle compete directly with the turkey for grass. 

Grazing is no longer a factor at higher elevations in the Graham Moun

tains (Figure 16). Below 8,000 feet, grazing has probably been one of 
the more important influences on turkey habitat. Walker (1947) found 
that land which was deferred or moderately grazed by livestock supported 

higher turkey populations than land depleted by overgrazing.

Hunting.- Obviously, the kill due to huntingihas not been a limiting 
factor in the Graham Mountains (see Chapter II). Hunting success for the 

Graham Mountains in 1958 was 12.0 per cent, about average for the range, 

but far below the statewide average of 28.9 per cent. This low success 

ratio is due to the nature of the terrain and the vegetation which makes 
hunting very difficult.

Hunting may decrease the turkey* s tolerance toward human
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activity. Unhunted turkeys in the Santa Catalina mountains showed 

little fear of man. These turkeys were often seen by picnickers. It is 

reasonable to assume that if not hunted turkeys would make better use of 
habitat near human activity.
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- . Chapter X ' y;.

MANAGEMEUT SUGGESTIONS

Evaluation of Habitat.- It is important to know the potential of an 
area as turkey habitat before setting a management goal. Large areas' 

can be roughly evaluated with little knowledge of the vegetation. Two 
physical characteristics, namely topography, and stream flow, can be used 

to separate turkey habitat from non-turkey habitat. Very often these 

characteristics can be read from a good map. Both slope and elevation 
are important aspects of topography. During this study, turkeys were not 
known to inhabit areas below 5,000 feet or extensive areas with a slope 
greater than 30 per cent. The effect of slope is primarily indirect.
The vegetation on the steeper slopes is often dense fir or dense oak 

brush, neither of which are good cover. It is not likely that permanent 
turkey habitat is over one mile from water. This distance may be much 

less when considering nesting and brood habitat. A habitat evaluation 

system based on the above characteristics is subject to many refinements 
and variations.

A more accurate evaluation of turkey habitat would require an
' ' , .. . ; .' ...\ / . , A

intimate knowledge of the vegetation, • its composition and interspersion.

The amount of grass is probably the most important single vegetative 

factor.

Census.- The most complete and accurate census of a wild turkey
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population could probably be taken in the early spring. At this time 

the •worker would, in most cases, be aided,by a tracking snow and the 
gobbling of the terns. A long period of time could be spent on this type 
of survey because the spring flocks would be relatively,stationary and 
therefore not easily confused with one another.

Productivity can be determined late in the summer by noting the 
size and.number of broods. Because adult mortality is,very low,a.produc

tivity figure, determined from a relatively small number of brood observa

tions could be applied to the number of hens seen the preceding spring.

Improving Habitat.- Growing wild turkeys is seldom, if eve5 a major land 
use. The management of their habitat is therefore incidental to other 

operations such as logging, grazing and recreation. Certain considera

tions might be taken, involving very little cost, that would improve, or 

at least maintain, turkey habitat. Some of these are:

1) Logging operations should extend over the smallest area possible. 

Selective cutting in dense conifer stands will help to improve habitat.

2) Cut-over and burned over areas can be easily reseeded by airplane. 

Reseeding is often necessary as an erosion control measure.

3) Recreational facilities should be limited in important nesting and 
brood-rearing areas.

4) Overgrazing by cattle should be prevented whenever possible. A 

supply of grass might be insured by fencing small areas.

Hunting.- Turkey hunting in southeastern Arizona provides recreation 

for a very few for a very short time. The importance of the opportunity, 

however, should not be overlooked. Because of the low hunter success in
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the desert ranges#they may be able to stand more hunters and longer 

seasons per turkey than less rugged areas.

Adult hens are probably the most valuable birds in a turkey popu

lation for two reasons: 1) they are most likely to survive the winter

and successfully raise a brood the following summer, and 2) the hen acts 
as a guardian to the poults far into the fall and winter. The protec

tion of adult hens may help to insure the survival of poults and also 

insure a fair hatch the following spring. Hunting pressure has not been, 

to date, severe enough in southeastern Arizona to require this protec

tion. Should it ever be necessary the hunter would not be deprived of 

too much. Those seeking a "trophy** would prefer an adult torn#and those 

after meat would prefer a tender poult. During the 1958 hunting season 

(Oct. 4-7) poults could be easily told from the adults.
Very few adult toms are killed during the fall hunting season. 

This may be because they are solitary (therefore less conspicuous) and 

more wary. Carefully controlled spring tom hunts are popular in many of 

the eastern states, and may be practical in Arizona. Thomas (1955) found 

that the average harem size per tom was 5*08 hens. Assuming a sex ratio 

of 1:1 approximately eighty per cent of the toms could be killed without 
altering the harem size.
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■ SUMMARY

(1) Turkey habitat in southeastern Arizona is limited to five

of the larger desert mountain ranges. The present population has de

veloped from Arizona Game and Fish Department plantings.
* ' « • * . . . .  * ■- • % . 1

•(2) The distribution of water, density of forest cover and 
abundance of grass are the most important habitat characteristics.

Within the area considered,turkey habitat nesting and brood habitat

occupy a relatively small area. The turkey hen shows a definite 

seasonal variation in type preference. - " '' • '

(3) The flocking habits and range of the turkey vary seasonably

and affect its distribution. ■ ' -

(4) Grasses are probably the most important food of the wild 
turkey in southeastern Arizona.

(5) Chilling, due to summer rains, may be the major cause of 
mortality among young poults.

(6) The bobcat is the only predator considered* capable of
seriously affecting a turkey population. .

(7) Fire, by opening up dense fir stands, may help to improve

turkey habitat. ■

(8) Human activity has probably been the most important in

fluence on turkey numbers and distribution; . .

. V :

1
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