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ABSTRACT

A private transplant of Merriam's Turkeys in eastern 
Montana was evaluated. Data were collected on movement, 
population characteristics, habitat and habitat use. The 
population was found to be increasing in numbers on the 
area studied. Evidence gathered showed that turkeys on 
the study area are serving as a nucleus for expansion into 
surrounding areas.
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INTRODUCTION

This research project was carried out on a population of 
Merriam's Turkeys (Melegris gallapavo merriami). The writer 
has been associated with this Merriam's Turkey population from 
the time the original introduction was made until the present, 
a period of nine years.

In June 1971, 15 7-day old Merriam's Turkey poults were 
purchased from the Jumping Rainbow Ranch in Livingston, Montana 
by R. W. Sonsalla. The poults were pen-raised for one month 
and released at the site of the present study.

This was the first time Merriam's Turkeys had inhabited 
the area; therefore this area became a possible extension of 
the Merriam's Turkey's range. The original release of Merriam's 
Turkeys was meant to determine if this subspecies of wild 
turkey could survive in a habitat that differed from their 
ancestral habitat. Merriam's Turkey differs from other sub
species of wild turkeys by its success in a habitat of ponder- 
osa pine (Pinus ponderosa) often associated with rugged terrain 
(Jonas 1966). The habitat in which the original 15 poults 
were released did not parallel the ancestral habitat of Merri
am's Turkeys. There are no ponderosa pine trees in the area.
The area in which the transplant was made has a habitat struc
ture consisting of 70% prairie grassland, 20% deciduous trees, 
and 10% shrubs and saplings. The terrain is rugged.

The original transplant could be described as a shotgun 
transplant. The transplant's organizer, R. W. Sonsalla, told
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the writer on the day the release was made, "If they live, 
they live; if they die, they die. I'm not going to lose 
any sleep over them."

The sex ratio of the original population was 9 gobblers 
and 6 hens. During the first year 1 hen and 1 gobbler were 
lost due to attrition, leaving a breeding population in the 
spring of 1972 consisting of 5 hens and 8 gobblers (see Fig. 1) 
By fall of 1972, there were 26 Merriam's Turkeys in the area:

Figure 1. Eleven of the original 13 Merriam's Turkeys 
that formed the 1972 breeding flock. Photo
graph taken by the author in May 1972.

however, a group of poachers shot 19 of the turkeys in the 
fall of 1972; this left 3 hens and 4 gobblers for the breeding 
season in the spring of 1973. By spring 1974 the population 
had increased to 20: 17 hens and 3 gobblers.
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Since that time, the population has steadily increased, 
and has become firmly established in the area. At the time
the study was terminated, December 1979, there were 214 
Merriam's Turkeys wintering on the study area.

As the population expanded it became evident that quanti
tative information was needed about Merriam's Turkeys in this 
extension of its range. In this study, data were collected 
on movements, population characteristics, habitat, and habitat

• use. In addition to my previous 8 years' exposure to this
population, I spent 2 weeks in March 1979, 4 months in the 
summer of 1979, May through August, and 2 weeks in December 
1979 collecting data on this population.
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MATERIALS AND METHODS

This study on Merriam's Turkeys was conducted on land 
owned by R. W. Sonsalla. Permission was obtained from him 
to perform the study. A description of the geographical loca
tion of the study area is found in the section on location and 
description of the study area.

An area of 1037 acres was chosen for the study area 
because Merriam's Turkeys have utilized this particular area 
year round for the past nine years (observation made by author). 
The size of the study area was limited in size for the following 
reasons: collection of all data was done while the investigator
traversed the area on foot; it facilitated the recognition of 
individual Merriam's Turkeys without the need to mark each 
individual bird; it facilitated records on the movements of 
Merriam's Turkeys; also, this investigation was limited in the 
amount of time available to do the study.

The study area was traversed four times a week on foot. 
Observation times ranged from 5:00 a.m. to 10:00 a.m. and from
5:00 p.m. to 10:00 p.m. during the period of May 1979 to

h
August 1979. Merriam's Turkeys utilized open areas for feeding 
during these periods.

A census route was devised to standardize observations.
Hilltops were used as observation points to survey the study 
area with 8x binoculars. Each time the route was traveled, 
the direction was reversed. A dog was used to locate Merriam's 
Turkeys in areas that had a dense cover. Every effort was 
made to disturb the Merriam's Turkeys as little as possible.
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Photographs were taken with an Argus Cosina single-lens 
reflex 135 mm camera, and a 400 mm telephoto lens coupled with 
a 2x adapter.

When Merriam's Turkeys were located, they were observed 
for as long as possible and the following information was
recorded:

1) location of sighting
2) date of observation
3) number of gobblers
4) number of poults
5) number of hens
6) number of juvenile gobblers
7) number of juvenile hens
8) remarks, if any.

All observational locations of Merriam's Turkeys were 
recorded on USDA aerial photograph reprints reproduced from 
the ASCS branch in Baker, Montana.

Vegetation of the study area consisted of three community 
types: a prairie community, a deciduous tree community, and
a bush and sapling community.

In conducting the vegetational analysis, the study area 
was divided into 4 equal quadrants; each quadrant's origin was 
the center of the study area. Plot samples were located by 
reading a random numbers table, and pacing off the distances 
in each quadrant. Data concerning basal coverage was collected 
for equal numbers of plots in each quadrant for the three types 
of vegetational communities.
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Twelve sample plots were analyzed in the prairie commu
nity and bushes and sapling community. For the prairie commu
nity the size of the sample plots were 0.36 x 0.71 m (Brower 
and Zar 1977). Plot sizes in the bush and sapling community 
were 2.24 by 4.47 m. In both the prairie and bush and sapling 
communities, twelve sample plots were analyzed, 3 in each 
quadrant. In the deciduous tree community 4 plots, one in )
each quadrant, 7.07 by 14.14 m were analyzed.

For each plot the number of individuals of a plant species 
and the basal area coverage were recorded. Density, relative 
species density, frequency, relative frequency, coverage, 
relative coverage, and an importance value were calculated 
for each in each of the three community types.

"Density (D) is the number of individual plants in a unit
area:

Di = Ni/A
where (Di) is the density for species i; Ni is the total number 
of individuals counted for species i; and A is the total area 
sampled. Relative species density (RD) is the number of indi
vidual plants of a given species (Ni) as a proportion of the 
total number of individual plants of all species ( N):

RDi = Ni/ N
Frequency is the chance of finding a given species within 

a sample:
fi = ji/k

where fi is the frequency of species i, ji is the number of 
samples in which species i occurs, and k is the total number 
of samples taken.
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Relative frequency (Rf) is the frequency of a given species 
(fi) as a proportion of the sum of the frequencies for all 
species ( f):

Rfi = fi/ f
Coverage (C) is the proportion of the ground occupied by 

a vertical projection to the ground from the aerial parts of 
the plant:

Ci = ai/A
where ai is the total area covered by species i (basal coverage), 
and A is the total habitat area sampled. The relative coverage 
(RCi) for species i is the coverage for that species (Ci) ex
pressed as a proportion of the total coverage (TC) for all 
species:

RCi = Ci/TC
The sum of all relative measures for a species i is 

called the importance value (IVi):
IVi = RDi + Rfi + RCi

The importance value gives an overall estimate of the influence 
or importance of a plant species in a community" (Brower and 
Zar 1977).

Location and Description of the Study Area
The study area is located in Fallon County approximately 

15 miles northeast of Baker, Montana. Total acreage was 1,050 
located on the following sections: SE% SE% SE% T9N R60E Sec 21, 
Sis Sis T9N R60E Sec 22, Eis Eh T9N R60E Sec 28, all of T9N R60E 
Sec 27, NE^ NE% NE^ T9N R60E Sec 33, and N?s Nis T9N R60E Sec 34.
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Numerous drainages run in a southeasterly direction where 
they eventually dissect the badlands and flow into the Cannon
ball River in North Dakota (Fig. 2).

Figure 2. View of a portion of drainages in the 
study area.

While standing on the northeastern corner of Section 27, 
the entire study area is visible (Fig. 3). To the north and 
west the entire area is a checkerboard of prairie and farmland 
on gentle rolling hills. To the south and east are large 
rounded hills with steep slopes. Deep draws interdigitate 
between the hills. At a distance of approximately 1% miles 
in a southeasterly direction the rounded hills and drainages 
gradually transform into a land of large sagebrush mesas 
bounded on all sides by precipitous cutbanks sculpted by
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Figure 3. A portion of the study area showing the 
typical topography.

centuries of erosion. Finally at the level of the horizon, 
this land surrenders into the ominous beauty of the badlands 
(Fig. 4).

Parent rocks are red scoria, shale, and sandstone. They 
form a parent soil of sandy clay, with a high runoff and low 
water penetration.

Water is contained within the drainages only during the 
spring runoff and after heavy rains. There are 3 developed 
artesian wells and 2 man-made dams in addition to numerous
natural artesian springs that seep from the slopes.

The climate of the area is semiarid, characterized by 
great temperature extremes and low rainfall. The mean annual
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Figure 4. View of eastern Montana badlands that bordered 
the study area. Area in the foreground is 
located in the study area.

temperature for the period 1971-1979 was 41.5°F, with a minimum 
of -30°F and a maximum of 108°F. Average annual precipitation 

during this period was 15.01 inches. Annual precipitation
maximum and minimum were 20.41 inches and 11.89 inches. The
mean annual snowfall was 23.95 inches. The area has snow
cover during the winter months, although hilltops blow free
of snow most of the winter months.
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RESULTS

Vegetation of the Study Area
Three distinct vegetational communities are present on

the study area: a prairie community (70% cover) which carpets 
the hills, a deciduous tree community (20% cover) confined to 
the bottoms and sides of drainages, and a shrub community (10% 
cover) which borders main drainages and covers the bottom of 
minor drainages (Figs. 5 and 6).

Figure 5. Vegetation of the study area. Prairie covers 
the hills, deciduous trees fill drainages, and 
shrubs border drainages.

Cultivation was limited to 60 acres on the northwestern
corner of the study area. At the present time, grain cropping 
(spring wheat) is practiced here.
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Figure 6. Vegetation of the study area. Stippled areas
represent the deciduous tree community, blackened 
areas the shrub community, and clear areas represent 
the prairie community. The upper left-hand corner 
represents farmland. ---- ---- {

1/gmi
12



Prairie Community. Included within the prairie community 
were those portions of the study area in which grasses formed 
the dominant cover type. The dominant plant species in this 
community was slender wheat grass (Agropyron trachycaulum).
Other prevalent grasses were western wheat grass (Agropyron 
smithii), crested wheat grass (Agropyron cristata), Idaho fes
cue (Festuca idahoensis), needle leaf sedge (Carex eleocharis), 
and prairie junegrass (Koeleria cristata).

The most prevalent forbs were yellow sweet clover (Meli- 
lotus officionalis) and fringed sagewort (Artemisia frigida). 
Other common forbs were western yarrow (Achillea lanulosa), 
yellow prairie coneflower (Ratibida columnifera), cudweed 
sagewort (Artemisia ludoviciana), tarweed (Madia gracilis), 
and hairy goldaster (Chysopsis villosa).

Silver sage (Artemisia cana) was the dominant shrub.
Other shrubs present were creeping juniper (Juniperus comminus), 
snowberry (Symphoricarpus albus), big sagebrush (Artemisia tri- 
dentata), and wild rose (Rosa woodsii) (Appendix 1).

Shrub Community. The shrub community was almost entirely 
confined to the outer edges of the deciduous tree community 
except at the origin of most major drainages, and throughout 
minor drainages.

Three layers of vegetation exist in the shrub community.
In the upper layer buffalo berry (Shepherdia argentea) is 
dominant. To a lesser extent, chokecherry (Prunus virginiana) 
and American plum (Prunus americana) were found. In the
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intermediate layer the dominant vegetational types were snow- 
berry and wild rose. Other common species were skunkbush 
sumac (Rhus trifoliata) and silver sagebrush. The lower level 
of the shrub community was occupied almost entirely by poison 
ivy (Rhus radicans) which in many cases completely covered the 
soil surface (Appendix 2).

Deciduous Tree Community. This community type was domi
nated by green ash trees (Fraxinus pennsylvanica). In those 
areas where green ash was dominant, it formed an estimated 75- 
100% canopy coverage (Appendix 3).

Use of Vegetation Communities by Turkeys
For an indication of vegetational community usage, all 

observations of undisturbed turkeys were recorded with respect 
to the vegetational community in which they were observed. The 
results are summarized in Table 1. Since all observations were
made 5:00 to 10:00 a.m. and 5:00 to 10:00 p.m., these data may 
be biased. This was due to Merriam’s Turkeys' preference to 
feed in open areas during these periods, hence facilitating
observations.

Table 1. Use of Vegetational Communities by Merriam's Turkeys
from May through August 1979, and During December 1979

Vegetational
Community

Summer (127) Winter (53) 
Mixed flockHens w/ poults Gobblers

Prairie community 562 68 39
Shrub community 35 30 48
Deciduous tree community 9 2 13

Sample size for season
Percent of observations 14



During the summer months, hens with poults showed a 
preference for the prairie community. Hens and poults could 
usually be located on open hillsides and ridge tops after
sunrise and before sunset. On no occasion were hens with 
poults seen more than 600 feet from brushy cover. During 
midday, hens with poults showed a preference for the shrub 
and deciduous tree community.

Gobblers preferred the prairie community during the summer 
months. They ventured away from brushy cover much further than 
did the hens and poults, and sometimes moved into open grass
lands as far as one-half mile.

The mixed winter flocks showed a difference in the vege
tational community used. In winter the mixed flocks preferred 
the shrub community (Fig. 7). Grasslands were also heavily

Figure 7. Mixed winter flock in the shrub community.
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used by mixed flocks (Fig. 8). There was also an increased 
usage of the deciduous tree community by the mixed flocks.

Figure. 8. A mixed winter flock feeding in the 
prairie community.

Population Structure
The breeding population in April 1979 consisted of 74 

Merriam's Turkeys. Within this population, there were 13 
mature gobblers, 24 yearling gobblers, and 37 hens (R. W. 
Sonsalla 1979) .

After the spring breakup of courtship flocks, the popu
lation structure changed significantly. Between April and 
June 1979, 27 gobblers left the study area, leaving a gobbler 
population of 10 individuals. Of the 37 hens in the April 
breeding flock, 23 left the study area, leaving 14 hens in the 
area under study for nesting purposes. In June 1979 there were
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123 Merriam's Turkeys in the study area (poult counts were 
based on the number of poults recorded upon first observation 
of a particular brood in June 1979): 10 gobblers, 14 hens,
and 99 poults (TabLe 2) .

Table 2. Population structure of Merriam's Turkeys within 
the study area during April, June, August and 
December 1979.

April June August December
Mature gobblers 13 10 10 18
Juvenile gobblers 24 0 0 70
Mature hens 37 14 13 27
Juvenile hens 0 0 0 99
Poults 0 99 63——
TOTALS 74 123 86 214

Of the 14 hens that remained, 10 were successful in nest
ing and the raising of poults, and 4 were unsuccessful (Table 
3) .

Table 3. Numbers of hens and poults within the study area 
from June to August 1979.

Number of poults at 
Hen number first observation, June

Number of poults at 
last observation, August

1 13
2 9
3 4
4 9
5 8
6 2
7 1
8 17
9 9

10 13
11 14
12
13
14 ~

TOTALS 14 99

13
9
2
9
8
2
1

15
6

13

78
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Hen 11 was first observed at 6:00 a.m. on 26 June 1979 with
14 poults. Three hours later she was observed in the same 
area with no poults. On 27 June 1979 this hen joined the 
gobbler flock, after losing all her poults. Hen 8 was first 
seen on the study area with 17 poults on 28 June 1979. The 
last time this hen was seen within the study area was 13 July 
1979. On 4 August 1979 this hen was located 1 mile northeast 
of the study area; she had with her 15 poults. The reason for 
this hen's leaving the study area will be discussed under the 
section on emigration and immigration. Excluding the hen with
15 poults that left the study area during August 1979, 86 
Merriam's Turkeys were located within the study area: 10 gobb
lers, 4 barren hens (without poults) and 9 hens with 63 poults.

By December 1979, 214 Merriam's Turkeys were wintering on 
the study area: 18 mature gobblers, 27 mature hens, 99 juvenile 
hens, and 70 juvenile gobblers (Table 2).

Data collected from the spring and wintering flocks, 1979 
suggest that 8 gobblers and 13 hens left the study area during 
the summer months and returned to it during the winter months
of 1979.

As a means of estimating productivity, the ratio of poults 
to hens was calculated (Table 4). For the summer of 1979, 
the June poult-to-hen ratio was based on total poults to total 
hens recorded on the first observation of a particular brood. 
August ratios were based on the total poults to total hens 
recorded on the last observation of a particular brood. Decem
ber ratios were based on the total number of juvenile turkeys
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to the total number of mature hens in the wintering flock
(Table 4).

Table 4, Poult-to-hen ratios for Merriam's Turkeys within
the study area for summer and winter 1979

Summer Winter
June August December

Poults 99 78 169
Hens 14 14 27
Poults/Hens 7.1 5.6 6.5

As an estimate of Merriam's Turkey turnover rates within 
the study area, attrition rates were calculated for gobblers, 
hens, and poults (Table 5). Attrition rates for gobblers and 
hens were based upon the difference in the number of turkeys 
recorded in the study area in April and December 1979. Attri
tion in gobblers was the highest—51.35%. This was over twice 
the attrition rate of hens—21.03%.

Table 5. Attrition rates for gobblers and hens in the study 
area, April to December 1979.

April_______December______Attrition rate
Gobblers 37 18 51.35%
Hens 37 27 21.03%

Attrition rates for poults (Table 6) was based upon the 
number of poults recorded in the study area on first
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observation in June and numbers recorded on the last obser
vation in August 1979. Attrition in poults within the study 
area was 21.21% during the summer months.

Table 6. Attrition rates for poults.
June______August_____Attrition Rate

Poults 99 78a 21.21%

aincluded are poults that left the study area with Hen #11 
(Table 6).

Densities for Merriam's Turkeys within the study area for 
April, June, August, and December 1979 are found in Table 7.

Table 7. Densities per square mile for Merriam's Turkeys on 
the study area during April, June, August, and 
December 1979.

April____June____August____December
Density per
square mile 45.7 79.9 53.1 132.1

Emigration and Immigration
After the breakup of the courtship flock of 37 gobblers 

and 37 hens, May 1979 (Sonsalla 1979), 27 gobblers and 23 hens 
emigrated outside of the study area. Emigration in hens was 
attributed to the hens' seeking nesting sites which carried 
them out of the study area. Reasons for emigration of gobblers 
is speculated to have been either random movements or emigra
tion to a summer range outside the area. Of the 27 gobblers
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that emigrated, juvenile gobblers showed a higher tendency 
to emigrate than mature gobblers. During May 1979, 5 mature 
gobblers and 21 juvenile gobblers left the study area. Mer
riam's Turkeys are classified as juvenile until June 21 of 
the year following hatching (Jonas 1966).

During June 1979, no turkeys were observed to emigrate out
side the study area. On 28 June 1979 a hen was located in the 
study area, with 17 poults, and again seen on 13 July 1979 
with 15 poults. On 4 August 1979 this hen was located 3/4 of 
a mile outside the study area. A search of the area where this
hen was first seen revealed that all water resources of the
area had dried up; thus it was reasoned that a water shortage 
was the catalyst for this hen and her 15 poults' emigrating 
outside the study area.

Immigration of turkeys into the study area was limited to 
3 gobblers. On 20 July 1979, 3 yearling gobblers were observed 
in the vicinity of the 10 gobblers that summered on the study 
area. They were observed again during the evening hours of 
22 July 1979. After this they were not again observed on the 
study area during the remainder of the summer months.

Flocking
In Merriam's Turkeys, five distinct types of flocks exist: 

gobbler, hen, brood, mixed, and courtship flocks (Jonas 1966). 
All types of flocks were observed during this study with the 
exception of the courtship flock, which was undoubtedly present 
before the study started.
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Gobbler Flocks. The gobbler flocks consisted of 10 tur
keys. This flock showed a tendency to break up and form 2 
or 3 smaller flocks during the day. It was not unusual to 
find a gobbler off by itself for most of the day. Even though 
this flock showed a loose degree of association, all gobblers 
roosted at the same location and were frequently seen together

Figure 9. Gobbler flock, summer 1979.
22



Hen Flocks. The hen flock consisted of 4 barren hens
(Fig. 10). This flock had a high degree of mobility (see 
discussion on establishment of home range), and was often seen 
either in the gobbler flock or in close proximity to the gob
bler flock. This behavior was apparently partially due to 
the hens' roosting at the same location as the gobblers.

Figure. 10. The barren hen flock, summer 1979.

At other times, the hen flock was seen near brood flocks.
However, the hen flock never did combine with a brood flock 
during the summer months. Possibly the hens in the broods did 
not allow them to do so. On 15 July 1979 the hen flock was 
observed in the vicinity of 3 hens and 11 poults. All were 
feeding on an open hillside. The hen flock, still feeding, 
approached the brood flock. At this point one hen from the 
brood flock rushed at the 4 barren hens. This caused the
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barren hens to maintain a distance of approximately 10 yards 
from the brood flock. Three such charges from the hen in the 
brood flock eventually caused the barren hens to leave the 
vicinity of the brood flock.

Brood Flocks. All 5 brood flocks were established by the 
end of June 1979. During July no variation was observed in 
the composition of brood flocks, but in August there was a 
general tendency for individual flocks to form confederations 
of larger brood flocks, then split up for a period of time, 
and again combine.

Of the 5 brood flocks (Fig. 11) on the study area, 4 
remained for the entire summer and 1 left the area in July.
On last observation in July, the flocks that remained on the 
study area consisted of the following groups: 2 hens and 19 
poults, 2 hens and 9 poults, 2 hens and 22 poults, and 3 hens 
and 11 poults. The brood flock that left the study area con
sisted of 1 hen and 15 poults (see section on emigration).

Figure 11. Two brood flocks, summer 1979 (continued)
24



Figure 11 continued. Brood flock, summer 1979.

When brood flocks were scattered, they quickly regrouped.
On 2 occasions brood flock scatters were observed. An uninten
tional scatter occurred on 24 June 1979 just before sunset. 
Involved were 2 hens and 22 poults. All poults flushed, flew 
downhill and disappeared into green ash trees. This regrouping 
was not observed; however, on 25 June 1979 the brood was again 
observed with 2 hens and 22 poults present.

The intentional scatter of the same flock occurred on 14
June 1979. When approached, 1 hen and 9 poults entered brush 
cover and did not scatter. The other hen with 13 poults hid 
in the grass. The hen was observed lying down with all 13 
poults under her (Fig. 12). At an approach distance of approx
imately 15 yards, the hen stood up and the poults flushed and
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flew into a stand of green ash trees. The hen then flew to 
the edge of the stand of trees into which the poults had flown 
and started calling with a "yerk, yerk yerk" sound, frequently 
referred to as the yelp. After the hen called, the poults 
started flying out of the trees and flew to the hen. The 
entire process of regrouping took approximately 4 minutes.

Figure 12. A hen and 13 poults hide in the grass. In
the center a poult's head is visible over the 
hen's back.

Mixed Flocks. Mixed flocks consist of aggregations of 
both sexes of turkeys with varying ages.

A large mixed flock of 214 Merriam's Turkeys was found on 
the study area in December 1979 (Fig. 13).
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Figure 13. A portion of the mixed flock, winter 1979.

All turkeys within this flock roosted at the same location 
During the daylight hours, however, a general tendency was to 
split into a number of smaller flocks. These smaller flocks 
inhabited the same general area and mixed freely. The mixed 
flock consisted of 18 mature gobblers, 70 juvenile gobblers,
27 mature hens, and 99 juvenile hens.

Establishment of Home Ranges
During the study all Merriam's Turkeys observed showed a 

tendency to establish home ranges. In general, brood flocks 
established the smallest home ranges, barren hens established 
the largest, and the gobbler's was intermediate between that
of brood flocks and barren hens.
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Fig. 14 shows the home ranges occupied by brood flocks 
and gobbler flocks during June and July 1979. The home range 
areas were occupied by the following: area 1 by 10 gobblers,
area 2 by 2 hens and 22 poults, area 3 by 2 hens and 9 poults,
area 4 by 3 hens and 11 poults, area 5 by 1 hen and 13 poults,
area 6 by 2 hens and 19 poults.

Barren hens ranged furthest in their home range movements. 
They were observed in areas 1, 2, 3, and 4 (Fig. 14) but in
variably returned to area 1 to roost at night.

All areas inhabited by turkeys contained a source of water. 
Water sources are believed to be, by this researcher, a signifi 
cant influence in Merriam's Turkeys home range establishment.
In Fig. 14 the brood flock in area 4 overlapped with areas 2 
and 3 only at locations in which water was available. Also, 
the brood flock in area 5 is believed to have left this area
when the water sources in it diminished.

Hens raised their broods in the same area they had nested 
in. Formation of brood flocks, containing more than 1 hen with 
poults, occurred when 2 or more hens utilized the same area for 
nesting, and used the same water source. Formation of large 
flocks is apparently due to the gregarious nature of Merriam's 
Turkeys inhabiting the same general area. On 4 July 1979, 
brood flocks inhabiting areas 2 and 4 were observed together. 
They freely mixed for approximately 10 minutes. It was the 
investigator's impression at this time that the hens would 
never be able to separate out their own poults after the 
mixing. However, when the hens moved apart, 2 hens with 22
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poults went in one direction, and 3 hens with 11 poults went 
in the opposite direction. It was apparent that the turkeys 
themselves were never confused. During the period the 2 
brood flocks were in contact, no hostility was observed between
the broods.

During August the gobbler flock still ranged in area 1. 
However, home range boundaries of brood flocks gradually dis
solved as brood mobility increased.

# During October and November 1979, Merriam's Turkeys in
the study area gradually moved into area 1, along with other 
turkeys that moved into the study area to form the mixed winter 
flock (Sonsalla 1979).

In December the mixed flock ranged within roughly the same 
area as occupied by the gobbler flock in summer.

Roosting
All Merriam's Turkeys observed roosting utilized green ash 

trees for this purpose. Roosting sites were thick stands of 
trees with an abundance of side branches perpendicular to the 
main trunk (Fig. 15). They were generally located on bottoms 
of drainages with steep sheltered slopes.

® Hens with broods were observed to teach poults to roost by
a method of successive approximations to a goal. This was 
accomplished by roosting at first a few feet from the ground, 
and gradually roosting at higher locations until the poults 
roosted high in trees at night. On 15 July 1979, 2 hens and 
22 poults were at an approximate height of 5 feet. On later
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Figure 15. Roosting sites of Merriam's Turkeys. Top 
photograph is site used by 2 hens and 22 
poults, summer 1979. Bottom photograph is 
site used by the gobbler, hen, and mixed flock.
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occasions, they were observed to roost at gradually greater 
heights (Fig. 16).

Figure 16. A brood flock prepares to roost for the night.
In the top photograph, a poult (blur in center) 
flies up to the roost and lands (bottom photo
graph) .
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The gobbler, hen, and mixed flock all roosted in the same
location. Fig. 17 shows the mixed flock roosting.

Figure 17. Mixed flock roosting, December 1979.

The Merriam's Turkeys of this study used steep side hills 
as locations from which they flew into roosting trees. Gener
ally they began roosting at sundown and left the roosts at
sunrise.

Miscellaneous Observations
Defensive Behavior. No defensive behavior was observed in

gobbler or hen flocks. Defensive behavior was observed in brood
flocks and mixed flocks.

On 28 June 1979 a striped skunk (Mephitis mephitis) was 
observed near a brood flock of 3 hens and 11 poults. When 
the hens saw the skunk, they gave a "turk, turk" alarm signal.

33



Immediately all poults flew into a buffalo berry bush. The 
hens arched their wings, fanned their tails, stretched out 
their necks and rushed at the skunk, chasing it away.

On 1 July 1979 a hen and 13 poults were observed feeding 
when 2 white-tailed deer approached them. The hen began to 
give a "turk, turk" alarm. The poults hid in the grass while 
the hen rushed at, and chased away the deer (Fig. 18).

On 21 December 1979 cooperative defense behavior was 
observed in a mixed flock of 60 turkeys. The investigator and 
a dog were approaching the turkeys when the dog entered a 
clearing in full view of the turkeys. When the turkeys saw 
the dog, they began to give the "turk, turk" alarm signal and 
all 60 rushed the dog. When the turkeys had rushed within 10 
yards of the dog, they saw the investigator and left the area.

Predation
No predation upon Merriam's Turkeys was observed. Potential 

predators in the area include coyotes (Canis latrans), raccoons 
(Procyon lotor), striped skunks (Mephitis mephitis), weasels 
(Mustilla frenata), and red fox (Vulpus fulva).
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Figure 18. A hen displays defensive behavior to protect 
her poults (left-central portion of photo
graphs) by rushing at 2 deer and driving them 
away.
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DISCUSSION

The historic range of Merriam's Turkey was limited to 
Arizona, New Mexico, and Colorado (Hewitt 1967). The habitat
of these areas was distinct in that it consisted of forests
of ponderosa pine (Jonas 1962) . Although not native to Montana, 
the Montana Department of Fish and Game successfully introduced 
this subspecies into the state in 1954 and 1955 (Green and 
Ellis 1959) in areas of ponderosa pine habitat (Eng 1959).

In this study, a population of Merriam's Turkeys was 
evaluated in a habitat that totally lacked ponderosa pine. This 
study substantiates the hypothesis that successful populations 
of Merriam's Turkeys can be developed in Montana in habitats 
in which ponderosa pine is not present.

The population studied is a successful private introduction 
made by R. W. Sonsalla. The success of this population can 
be attributed primarily to placement of the birds into a suit
able habitat. This included proper interspersion of green ash 
stands with non-forested types, providing adequate food and 
water. In Merriam's Turkey habitats, the basic requirements 
are food, water and considerations about predators (Hoffman
1962) .

The common components of turkey diets are mast and fruits 
of trees, shrubs, grass seeds, succulent greens, and insects 
(Lay 1959). Pine mast, when available, is a preferred food 
item (Jonas 1966). Turkeys in this study fed heavily in the 
prairie and shrub communities. During summer months there was 
a preference for feeding in prairie communities in which grass
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seeds, succulent greens and insects were plentiful. Turkeys 
during winter months were observed to feed primarily on fruits 
and berries in the shrub community; however, they still fed 
on grasses in the prairie community to a lesser degree.

It has not been established whether or not wild turkeys 
require water daily. However, water is necessary for sus
taining a population. Findings indicate that turkeys will 
desert an area when water becomes scarce (Hoffman 1962). The 
findings of this study show that there is a close correlation 
between Merriam's Turkeys and water. Within the study area, 
areas with water present also had turkeys present. Areas that 
lacked water also lacked turkeys. As a general rule, turkeys 
were rarely found more than % mile from a source of water.
During the winter months the mixed winter flock water at a 
stock dam that remains open year round. Open water during the 
winter months is most likely a habitat requirement for Merriam's 
Turkeys in the study area.

Cover requirements for wild turkeys can be divided into 
roosting, nesting and escape cover (Peterson and Richards 1975). 
Tall overmature ponderosa pine trees are preferred for roosting 
sites (Hoffman 1968). Turkeys of this study roosted exclu
sively in mature green ash trees.

Hoffman (1962) observed that hens nest on steep slopes 
covered by dense cover. No nesting sites were located during 
this study; however, the shrub habitat correlates nicely with 
the above nesting cover description.
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Dense stands of cover, complimented with rugged terrain 
provided escape cover for turkeys on the study area. Areas 
far from cover were used rarely even though feed was plentiful 
on them. Turkeys are rarely observed beyond 300 yards from 
cover to which they can fly when danger is at hand (Gage 1952) .

There is a disagreement in the literature on whether or 
not predator control should be practiced in areas where wild 
turkey introductions have been made (Lay 1959). Although 
numerous predators inhabited the same area as this turkey 
population, no evidence of predation on turkeys was observed. 
Predation could have been responsible for the barren hens 
failing to raise broods; however, there is no evidence to jus
tify it. Predators have been known to destroy nests and broods 
(Wilson and Lewis 1959). In this study, mature turkeys were 
shown to be capable of avoiding predators; also, hens with 
poults were effective in defending their broods from predators.

Poult-to-hen ratios in this study were 7.1 in June, 5.6 in 
August, and 6.5 in December 1979. Poult-to-hen ratios for 
other studies have been 2.0 for the period 1954-1958 in the 
Texas Panhandle (De Arment 1959) and 4.9 for Oklahoma broods 
in 1954 (Thomas 1955). In Montana poult-to-hen ratios have 
been found to be 7.4 for the period 1961-1963 in the Long 
Pines area (Jonas 1962), 4.7 for the period 1972-1975 in the 
Bull Mountains (Dusek 1978), and 6.4 in the Long Pines in 1978 
(Dusek 1978). The poult-to-hen ratios in this study indicate 
a reproductively successful population in 1979.

38



Even if hunting doesn't occur, a 50% turnover rate in 
turkeys occurs each year once the population has reached the 
carrying capacity of its range (Jonas 1962). In this study 
attrition rates for gobblers and hens were 51.35% and 21.03% 
respectively. No turkeys were found dead on the study area. 
There is evidence that attrition was due to turkeys moving 
to adjacent areas. Populations of 60 (Lund 1979), 70 (Had
ley 1979), 30 (Schoebe 1979) and 25 turkeys (Gonsoroski 1979) 
have been reported by ranchers as becoming established on land 
near the study area within the last few years. This is pre- 
emptory evidence that the original introduction by R. W. Son
salla has been the nucleus for the establishment of other
Merriam's Turkey populations in the surrounding area.

Merriam's Turkeys are probably the most persistent upland 
game bird in methodical seasonal movement (Ligon 1946). For 
the past 9 years, a pattern of seasonal movement has been re
peated by turkeys inhabiting the study area (Sonsalla 1979). 
The pattern consists of mixed flocks wintering on the area 
used in 1979 during the months October-April. During April, 
courtship flocks form and move throughout the study area. 
Usually during late March, large winter flocks split up under 
influences related to courtship, nesting and a shift in use 
of vegetational types (Dusek 1978). In May hens leave court
ship grounds in search of nesting sites. Gobblers either 
remain on the wintering area or move to other areas during May 
and June. During the summer months the population exists as 
isolated flocks interspersed throughout the area. With the
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coming of September, there is a gradual movement of turkeys 
back into the wintering ground. It is believed to be during 
these methodical seasonal movements that flocks of turkeys 
find new areas of suitable habitats and form new populations
in new areas.

The major objective of this study was to describe this 
population of Merriam's Turkeys for the first time. Once the 
population has been described, it is next necessary to properly 
manage the population so that its future survival is assured.

At the present time, a large population of Merriam's 
Turkeys exists in the area. Two features of this population are 
important. First of all, there has been little contact between 
domestic turkeys and the wild turkeys of this area. This has 
maintained the wild characteristics of this population. Second
ly, there has been no legal hunting of this population.

Whether or not hunting of this population will occur is 
a decision that must be decided upon by the Montana Department 
of Fish, Wildlife and Parks and the landowners of the area.
It is imperative that the views of the landowners be taken 
into serious consideration when the final decision on hunting 
is made. For example, R. W. Sonsalla believes that the culling 
of turkeys on his land should be achieved by live trapping the 
turkeys and transplanting them to new areas of suitable habitat. 
Future management programs should not only provide for the 
future survival in the areas the turkeys now inhabit, but 
should also allow for expansion into other areas of suitable
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habitat. To achieve this goal, it is necessary that the 
Montana Department of Fish, Wildlife and Parks and landowners 
work together.

41



REFERENCES CITED

Brower, J. E. and J. H. Zar. 1977. Field and laboratory 
methods for general ecology. Wm. C. Brown Company,
Dubuque Iowa. 69-73.

De Arment, R. 1959. Turkey hen-poult ratios as an index to 
reproductive trends. Proc. 1st Natl. Wild Turkey Mgmt. 
Sympos. 27-31.

Dusek, G. L. 1978. Bull Mountains coal field final report. 
Mont. Dept. of Fish and Game. 71-83.

--------- . 1978. In-situ uranium mining, Long Pines,
Montana. Annual Prog. Report. Mont. Dept. of Fish and 
Game Ecological Services Division. 57-62.

Eng, R. L. 1959. Status of turkey in Montana. Proc. 1st 
Natl. Wild Turkey Mgmt. Sympos. 19-20.

Gage, B. 1952. Wild turkey progress. S. D. Conserv. Digest. 
19(3): 4-6.

Greene, R. and R. Ellis. 1971. Merriam's Turkey. Pages 167- 
173 in Mussehl and Howell eds. Game Management in Montana 
Mont. Dept. of Fish and Game.

Gonsoroksi, S. 1979. Personal communication.
Hadley, J. 1979. Personal communication.
Hewitt, 0. H. 1967. The wild turkey and its management. 

Wildlife Society, Washington, D. C.
Hoffman, D. M. 1962.- The wild turkey in eastern Colorado. 

Colo. Dept. of Game and Fish. Tech. Pub. No. 12.
1968. Roosting sites and habits of Merriam's 

Turkey in Colorado. J. Wildl. Mgmt. 15(4): 396-410.
Jonas, R. 1966. Merriam's Turkey in southeastern Montana. 

Mont. Dept. of Fish and Game, Tech. Bull. No. 3.
Lay, D. W. 1959. Brief summary of turkey range management. 

Proc. 1st Natl. Wild Turkey Mgmt. Sympos. 97-100.
Ligon, J. S. 1946. History and management of Merriam's Wild 

Turkey. N. M. Game and Fish Comm. 84 pp.
Lund, H. 1979. Personal communication.

42



Peterson, L. E. and A. H. Richardson. 1975. The wild turkey- 
in the Black Hills. South Dak. Dept. of Fish, Game, and 
Parks. Bull. No. 6. 51 pp.

Schoebe, C. 1979. Personal communication.
Sonsalla, R. W. 1979. Personal communication.
Thomas, C. H. 1955. Relationships of wild turkey social 

and spatial behavior to management. Unpublished M.S. 
thesis Oklahoma A. and M. College.

Wilson, H. L. and J. Lewis. 1959. Establishment and spread 
of the wild turkey in southwestern Michigan. J. Wildl. 
Mgmt. 23(2): 210-215.

43



r—1 1—1 1—1 I—1 1—1 1—1 CM CM CM CM CM co CO

o o o o o o O O O c> O o o
•H 1—1 1—1 1—1 r—i r—i r—i i—i r—i i—1 r—i i—1 r—i r—1

• > X X X X X X X X X X X X X
3 H co CM LD LD 1—I co CM r—i co DI co o
CD *—

cn 3 co CM r—i r—i r—i r—1 00 CO ID r—i cn
•H ,£) H
x 3 3 i—i CM CM r-i CM CM CM CM co CM CO X X

3 > 1 1 1 1 1 1 1 1 1 1 1 I 1
'—■ 33 •H o o o o O O o o o o o o o

cn cd u 1—1 1—1 I—! 1—i t—i r—i 1—1 1—i r—i 1—1 1—1 1—1 r—i

>1 CJ Pi X X X X X X X X X X X X X
- o 73 3 LD CM r—i co LD co o r—i DI 00 co co

— c 3 3
•H 0) 3 4-) r~1 LD CM r—i co in r—1 vr DI 1—1 co co
Q 3 Pl
Pi P < 0 CM D] CO CM CM CM CM co co CO
x- 3 cn cm 1 1 1 | 1 1 1 1 1 1 1 1 1

3 X £ x-x O o o O o o o o o o o o o
>X M -H •H 1—1 i—i I—1 r—i 1—1 r—i r—i 1—i r—i 1—1 r—1 r—i .■—!
+J 0 u X X X X X X X X X X X X X
•3 3 m-i Cn X co o [X co [X CM co X r-i
3 > 3
G -3 **» "H I—1 LD co r—1 CM i—! i—! ID CM r—1
3 X cn cn

73 CO CD 3 CM CM CM n CM CM co CM CM CM CO co CO
1—1 cn 3 x-x 1 1 1 l 1 1 1 1 1 1 1 1 1

CD CD cn 3 •H o o o o O o o o o o o o o
> Pl 3 u M-I r—i 1—1 1—i r—i 1—1 r—1 i—! 1—i 1—1 t—i r—i i—! t—i

•3 3 3 Pi X X X X X X X X X X X X X
X - tn73 -— o o> p- co LD CM co LD ID LD co co co
rd •—

r—i 'H 3 M4 LD CM CO [X t—i CM r* r—i i—1 X rx rx r-
0 X ■0 0
Pl — U-i r—i 1—1 r—i CM r—i r—i CM i—1 r—1 t—i CM CM CM

*• >1 -x 3 O o O O O O o O O o O O o
— u •3 73 •H i—1 1—i r—i i—1 i—1 r—i r—i r—i r—1 X r—i i—1 t—i
•3 G > 3 M-I X X X X X X X X X X X X X
O CD H 0 *— r* co DI co [X LD co r- Cx r- co co co
x^ 3 X—'

CP 3 co co 00 1—1 CM co i—i t—i X 00 00 00
>i CD 3 -3 Z~x
X 3 3 •ri
■3 M-I >3 73 •m CO LD r—i CM CO 1—1 CM CM CJ 1—1 r—i r—i
3 3 3
G - > Cn
CD — 3 r—i i—i r—i CM CM co CM CM CM CM co co CO

73 -3 3 3 z~x 1 1 1 1 1 1 1 1 1 1 1 1 1
•ro 3 3 ■H o o o O O o o o o C) Q o o
v--' 3 3 Q 1—1 i—! (—I 1—1 1—1 t—i 1—I r—i r—i r-i t—1 1—1 r—1

X~x 3 3 Pi X X X X X X X X X X X X X
-h 3 4-1 *—’ CM co r—i [X in co rx r—i CM 1—i m co co
2 X 3 >t
x- 0 0 X I—1 1—1 r—i r—i cn r—i t—i in CM o CM 1—1 r—i

i—i CM-3
co P £ G co co CO CO X CO LD LD LD

t—i
3 >1

•3 3 1
o

1
o

1
o

l
o o

1
o

1
o

I
o

1
o

1
C3

1
O

1
o

1
o

3 G 73 g •H i—! r—1 1—1 r—i r—i r—i 1—1 t—i r—i r—i r—i 1—1 r—i

73 3 3 0 Q X X X X X X X X X X X X X
•H £ 3 0 *—' CO X r—i co X ■=? r—i CJ co X X
>

■3 5 - 3 co CO CO CM CM r—1 ID 00 LD CO CO
73 O x-x -H
g x: •3 3 x-x

•H tj -3 •H
c 3 2 co r—1 CM CO [x [X CO o CO CM r—i t—1

M-I -3 3 o> O o> r—i CD t—1 1—1 C4

0 3 CM r—i
X Cn

3 c 3 3
CD CD 3 X p p
X! 3 3 X 3 3
£ CD > 1—1 •H i—!
3 3 O 3 3 3 cn 0
2 P 3 -3 3 3 3 3 3 3 X

3 •H •H X P •H •ri

> cn •H 3 cn 3 0 •H G p
• X 3 X X •H X 3 o 3 •H G

r—, 3 3 X cn 3 3 W 1—1 •ri p 0
3 0 •ri •H 3 X > m r—i r—i r—i

X 3 X £ 3 X cn £ X •H 0 3
•H X fd cn 3 3 •H 3 cn 3 X 3
73 73 O 3 •H ftj G 73 •H 3 X

G 3 •H 3 3 3 3 3 X 3 G r—i 3 1—i
CD 3 0 0 O 1—1 >i

3
X 3 •H r—i •H

P X CP 3 3 3 3 3 3 X 3 (3 X 3 >
CM 3 W N 3 ► •ri 3 0 3 3 tri 0

Eh CP CM 3 p A X 3 3 r—1 P CO X 3 g
CP 0 X o1 o' 3 3 N X 3 3 3

3 cn 3 3 3 r—i •H 3 3 3 3 X r—i
« cn 3 Cr Cn 3 0 X 3 0 O 3 3 fd
o < fol < U 2 CP 03 04 04 O CJ

73
3
3
G
•3
4-1
Go
o

44



Appendix 1 continued
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