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Habitat use and reproductive success by Merriam's wild turkey

(Meleagris gallopavo merriami) were studied in Wasco County, Oregon,

during 1981-82. This low density turkey population selectively used

forested cover types characterized by a variety of structural

features, species, and age classes. They avoided monotypic forested

cover types, used non-forested cover types in proportion to their

availability, and never used forested cover types with structure

simplified by logging activities. Reproductive success and nesting

habitat were described for 25 Merriam's wild turkey hens. A higher

proportion of adults than yearlings attempted to nest (75 vs. 25%) and

were more successful (90 vs. 25%). Nests were located in 5 of 14

available cover types; only thinned, mixed conifer was used more than

it occurred. Thinned, mixed conifer stands contained 52% of the

nests, of which 82% were successful. Two measures of vegetative

screening (shrub density and visual obstruction at 0.5 m) were

significantly greater at sites used for nesting than at random sites.

Characteristics of trees and cover types in which Merriam's wild

turkeys roosted were described for 36 roosts used by hens during

winter, spring, and summer. Four of 14 cover types were used for

roosting; only mature, mixed conifer was used significantly more than

it occurred on the study area. Seasonal differences in roost



characteristics (number of trees/site, canopy cover, slope, and DBH)

were attributed to flock size and composition.

I suggest that complexity both within and among cover types is

an important component of habitat for Merriam's wild turkeys, which

should be considered in the evaluation of potential release sites and

in habitat management plans for existing populations. I recommend

creating nesting habitat by thinning pole-size stands in the Douglas--

fir (pseudotsuga menziesij) zone and leaving slash in stands.

Additionally, adult rather than yearling hens should be released in

transplant operations.
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SELECTED LIFE HISTORY ASPECTS AND HABITAT USE BY MERRIAM'S WILD
TURKEYS IN OREGON

CHAPTER I

INTRODUCTION

An understanding of habitats utilized by wildlife species is

necessary for effective management of the resource. A fundamental

concept of wildlife management is that animals utilize habitat in a

manner that optimizes their survival and productivity. Habitat

selection may occur on a broad scale (e.g. annual use of an area by

the entire population) or may be quite specific (e.g. use of a

particular habitat by one segment of the population during a

particular time). Information about habitat selection provides

insight about the ways animal populations are maintained and, in turn,

may be used by managers to enhance existing populations or to select

sites for introductions of new populations. In this work, I examined

habitat selection by a population of Merriam's wild turkey (Meleagris

gallopavo merriami) which were introduced into Oregon from birds

obtained in Colorado, New Mexico, and Arizona in 1961 (Mace 1965). My

goal was to better understand habitat use and selection by these birds

on both broad and specific bases. To provide a context for

understanding habitat selection, I measured a number of attributes of

the population.
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CHAPTER II

REPRODUCTIVE SUCCESS AND NESTING HABITAT OF MERRIAM'S WILD
TURKEYS IN OREGON

Abstract: Reproductive success and nesting habitat were described for

25 Merriam's wild turkey (Meleagris gallopavo merriami) hens in

northcentral Oregon during 1981-82. A higher proportion of adults

than yearlings attempted to nest (75 vs. 25%) and were more

successful (90 vs. 25%). Nests were located in 5 of 14 available

cover types. Only thinned, mixed conifer was used significantly more

than it occurred. Thinned, mixed conifer stands contained 52% of the

nests, of which 82% were successful. Two measurements of vegetative

screening (shrub density and visual obstruction at 0.5 m) were

significantly greater at sites used for nesting than at random sites.

We recommend creating nesting habitat by thinning polesize stands in

the Douglas fir (Psuedotsuga menziesii) zone and leaving slash in

stands. Additionally, adult rather than yearling hens should be

released in transplant operations.



3

Quantitative measures of nesting habitats and nest success of

Merriam's wild turkeys can provide information useful for managing

nesting habitat. Similarly, knowledge of nest-site characteristics

and nesting habitat selection can be used by managers for evaluating

potential release sites. Limited information is available on

productivity and nesting habitat for populations of this subspecies.

Low nesting rates and reproductive success of yearling hens may have

limited reproduction of Merriam's turkeys in New Mexico (Lockwood and

Sutcliffe 1985). Nesting habitat has been described as lightly cut-

over areas in mixed conifer stands in New Mexico (Jones 1981),

ponderosa pine (Pinus ponderosa) in Arizona (Phillips 1980) and South

Dakota (Petersen and Richardson 1975), and white oak (Quercus

garryana)-Douglas fir in Washington (Mackey 1982). None of these

studies, however, addressed nesting success in relation to habitat

selection. Accordingly, the objectives of this study were to

determine reproductive success, nest-site selection, and reproductive

success in relation to available habitat, and to describe nest site

characteristics of Merriam's wild turkeys in Oregon.

Oreg. Dep. Fish and Wildl. and Mount Hood Natl. For. provided

funding for the project. During all phases of the project, R. R.

Denney and D. P. Longrie were most helpful. We thank R. G. Anthony,

W. C. Krueger, and T. F. Haensly for their manuscript reviews and C.

A. Heath for help with collection of field data. This is Tech. Pap.

7827 of the Oreg. Agric. Exp. Stn.
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METHODS

This study was conducted in southern Wasco County, Oregon, in

1981 and 1982. Merriam's wild turkeys were introduced into this area

in 1961. The 135,141-ha study area encompassed portions of Mount Hood

National Forest, the Oregon Department of Fish and Wildlife White

River Game Management Area, the Confederated Tribes of Warm Springs

Reservation, and adjacent private holdings. Study area boundaries

were defined by the movements of radio-marked turkeys. The area was

located primarily within the Douglas fir and ponderosa pine forest

zones described by Franklin and Dyrness (1973). Specific cover types

were defined according to the dominant vegetation and land use

practices and were delineated from LANDSAT satellite imagery. Oak

Woodland (24.6%) was the most abundant of the 14 cover types present;

other major cover types included Ponderosa Pine (17.8%), Mature Mixed

Conifer (14.2%), and Ponderosa Pine-Douglas Fir-Oak (12.5%).

Elevation ranged from 610 to 1067 m.

Turkeys were trapped from 1 January to 5 April each year with a

modified walk-in trap (Ligon 1946) consisting of 4 welded wire panels

(1 x 3 m) and a net wire (10 x 10 cm) top. Age and sex of birds were

determined by the presence or absence of barring on the 9th and 10th

primaries and breast feather coloration (Larson and Taber 1980).

Transmitters, weighing 90 g and with an operational life of 12-15

months, were attached with a backpack harness of rubber tubing covered

by braided nylon. Transmitters contained an activity sensor that

indicated when the bird had been stationary for 50-70 minutes. Hen

turkeys were located 3 times weekly throughout the breeding season to
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ascertain cover types used for nesting and to determine times of

initiation of incubation and hatching. One bird radioed in 1981

survived and nested in 1982. Clutch size was determined by counting

eggs in the nest after incubation began. A nesting attempt was

defined as the construction of a nest and laying of 1 egg. A

successful nest was one in which 1 chick hatched.

Habitats within which hens nested were classified into 14 cover

types. Structural characteristics of vegetation within cover types

used for nesting were sampled with 3 circular plots, each with a 10m

radius and 25 m apart. One plot was located at the nest site; the

other 2 plots were placed at randomly selected compass bearings 25 m

from the nestsite. The number of individuals of each woody species

and distance between the plot center and nearest woody species were

recorded for the shrub, understory, and overstory strata to provide a

vegetation dispersion index. Cover values for grasses, forbs, and

understory and overstory trees were estimated at 4 randomly selected

locations within each of the 3 plots. A sampling frame, 0.5 m in

diameter, was used to estimate ground cover and a sighting tube (James

and Shugart 1971) was used for canopy cover. An index of visual

obstruction of the vegetation was obtained by traversing 3 10m

transects within each plot and recording contacts with vegetation at

0.5 and 1.5 m heights. Index values were averaged to obtain plot

values. Weights of slash were estimated with a photoseries key

(Maxwell and Ward 1976).

If a nesting cover type was used in a significantly greater
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proportion than it occurred on the study area (Neu et al. 1974),

vegetation characteristics at nest sites were compared with randomly

sampled (available) sites within the same cover type. Sampling of

vegetation in cover types available for nesting turkeys was identical

to the sampling done in cover types used for nesting except that a

randomly located point was used as the focal point for sampling.

We used t-tests (Nie et al. 1975:267) to compare vegetative

characteristics between nesting sites and random sites and between

clutch sizes of adults and yearlings. Chi-square tests (Sokal and

Rohlf 1969:552) for goodness of fit were used to test for differences

in expected and observed numbers of nests in cover types. If a

difference was detected, confidence interval estimates (Neu et al.

1974) were calculated for each cover type to identify which

contributed to the difference. The 95% confidence level was

considered significant.

RESULTS AND DISCUSSION

Of 113 birds trapped during 1981 and 1982, 43 were females (12 ads

and 31 yrls). All adult hens and 20 yearling hens were equipped with

radios; 25 of these (12 ads and 13 yrls) survived to the breeding

season and produced 16 nests, of which complete information

(initiation date, clutch size, and fate) was recorded for 15. Nests

of 6 unmarked birds were discovered during field activities and were

used in descriptions of nest site characteristics. All of these

nests, however, were abandoned by the hens presumably because of

disturbance by the observer. Williams et al. (1969) also noted that
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turkeys abandoned nests following disturbance. Therefore, only data

from radio-equipped birds were used to describe clutch sizes and

nesting success.

Nesting Success

Adult and yearling hens differed in the proportion that attempted

to nest, in nest success, and in incubation behavior. All 12 adult

hens attempted to nest, but only 4 of 13 yearlings did so. We have no

explanation for the low level of nesting attempts among yearlings.

Seemingly, the reduced propensity of yearlings to nest is confined to

Merriam's subspecies among the races of turkeys. Lockwood and

Sutcliffe (1985) reported that 75% of adult and approximately 8% of

yearling Merriam's turkeys in New Mexico attempted to nest. Williams

et al. (1976) found that nesting attempts, clutch size, and percent of

eggs hatching did not differ between the 2 age classes of Florida wild

turkey (M. a_ osceola) but adults were more persistent at renesting.

Likewise, Porter (1979) reported that 889 of yearling females of mixed

races (1gl. merriami X silvestris) attempted to nest in Minnesota.

In addition, adults were more successful at nesting than

yearlings. Nine of 12 adults nested successfully, compared with only

1 of 4 yearling hens. None of the unsuccessful hens attempted to

renest, although Ligon (1946) noted that Merriam's turkeys in New

Mexico renested readily. In New Mexico Jones (1981) reported that

renesting rates ranged between 25 and 100%, whereas Lockwood and

Sutcliffe (1985) noted that only adult hens attempted to renest.

Mean clutch size (_11 = 15) was 10.9 eggs (SD = 1.7). Mean clutch
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size of adults (x = 11.1, SD = 1.8, N = 11) was not significantly

different from that of yearlings (x = 10.3, SD = 1.5, N = 4). Young

hatched from 28 May to 4 June. Clutch sizes and hatching times were

similar to those reported by Mackey (1982) in Washington.

Behavior during incubation may be an important factor causing

differential nest success between adults and yearlings. Activity

sensors on the radio transmitters indicated that adult hens reduced

activities during the 1st week of incubation, whereas nesting yearling

hens were active through the 2nd week. This difference presumably

resulted from lower attentiveness at the nest by yearlings. Higher

levels of activity by yearlings at the nests possibly increased

vulnerability of nests and hens to predators. One hen was killed

while away from the nest by a predator and 2 nests were destroyed by

predators.

Nesting Habitat

Turkeys nested in 5 of the 14 available cover types (Table 1).

Cover types used for nesting were described for 21 nests, of which 19

(90%) were in the Douglas fir stands and 2 were in the Ponderosa Pine

stands. Generally, hens used early seral stages within both stand

types; 17 of the nests in the Douglas fir were in selectively logged

(e.g., salvage sales) or thinned stands. Eleven of the 15 radio-

equipped birds nested in Thinned, Mixed Conifer stands within Douglas

fir stands, 1 nested in a 5-year-old powerline right-of-way, and 1

nested in an undisturbed stand of Douglas fir-Ponderosa Pine-Oak. The

other 2 hens nested in selectively logged stands of Ponderosa Pine.
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Only the Thinned, Mixed Conifer cover type was used more

frequently (P < 0.05) than it occurred on the study area (Table 1).

These stands had been reduced to approximately 50% of their pre

thinning basal area (trees averaged 10-20 cm and 616 trees/ha) and had

an abundant amount of slash (limbs, tree tops, and other woody debris)

on the ground. Nests commonly were located in or adjacent to

accumulations of slash. Thinned, Mixed Conifer stands contained an

estimated 30-40 metric tons/ha of slash. Ffolliot et al. (1977)

reported high use by turkeys of stands where slash was abundantly

available. Petersen and Richardson (1975), Jones (1981), and Phillips

(1982) also noted that nests often were associated with pine slash.

Nesting Success in Relation to Habitat

Thinned, Mixed Conifer stands contained 52% (11 of 21) of all

nests and 82% (9 of 11) were successful. Only one of the other 10

nests, distributed among 4 cover types (Table 1) was successful.

These results indicated that Thinned, Mixed Conifer stands were the

most secure habitat for nesting, which may account for selective use

of this cover type by hens.

Nest Site Characteristics

Vegetation at nest sites in Thinned, Mixed Conifer was compared

with vegetation at 19 randomly located sites in the same cover type.

Vegetation from nests in other cover types was not compared similarly

because of inadequate sample size (10 nests in 4 cover types). Nest

sites in Thinned, Mixed Conifer typically had a greater density of

shrubs and trees in the understory and fewer trees in the overstory
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this obstruction and may have provided concealing cover for the hen

and nest. Jones (1981) reported that horizontal cover (0-0.3 m) at

Merriam's wild turkey nests was consistently dense and that cover was

provided by logging slash and shrubs.

MANAGEMENT IMPLICATIONS

Adult hens, which composed only 28% of all hens trapped,

contributed the bulk of the reproductive output. Accordingly, we

suggest that in populations that are declining or experiencing poor

reproductive performance, some measure of protection should be

afforded to hens. Eithersex hunting, which typically is permitted in

the fall, should be prohibited in these circumstances.

When transplanting Merriam's wild turkeys, managers should

release adult hens rather than yearlings to increase the chances for

successful reproduction during the 1st year after release. We also

suggest thinning of Douglas fir stands in areas scheduled for

restoration or introduction of Merriam's wild turkeys. Nesting

habitat could be created by thinning polesize (10-20 cm) stands to

tree densities of 616/ha. Because abundant slash cover was

characteristic of nest sites, we suggest that slash should not be

burned or removed in thinning and logging operations in mixed

coniferous stands. Abandonment of nests by the 6 unmarked hens

confirmed the sensitivity of hens to disturbance at nest sites and

indicated that human activities in the key cover type used for nesting

(Thinned, Mixed Conifer) should be minimized during April, May, and

early June.
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Table II.1. Cover types available and used for nesting by radio

equipped Merriam's wild turkeys, Wasco County, Oregon, 1981-82.

Cover type Available(%) Used(%)
(N = 21)

Oak 24.6

Ponderosa Pine 17.8 9.5

Mature Mixed Conifer 14.2

Ponderosa PineDouglas 12.5 4.8

firOak

Ponderosa PineOak 9.5
a

Thinned, Mixed Conifer 7.8 52.4

Young, Mixed Conifer 7.7 28.6

Grain Fields 4.6

Rangeland 0.6

Old Clearcuts 0.6

Irrigated Pastures 0.3

Mixed Deciduous 0.2

Recent Clearcuts 0.1 4.8

Shelterwoods 0.1

a
Use of cover type significantly greater than expected CP <

0.05).
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Table 11.2. Comparison of structural characteristics of Thinned

Mixed Conifer stands used for nesting by Merriam's wild turkey

hens with randomly sampled (available) Thinned, Mixed Conifer

stands, Wasco County, Oregon, 1981-82.

Characteristic Available 16) Used Cy. = 11)

x SD x SD

Grass cover (Z) <5 <5

Forb cover (7) <5 <5

Shrub

Density (no./ha)

Dispersion (m)

398 221

3.6 1.7

a

1,150 919

2.9 1.8

Understory

Density (no./ha) 191 288 303 284

Dispersion (m) 3.7 3.4 4.3 3.4

Cover (7) <5 <10

Over story

Density (no./ha) 427 217 313 133

dispersion (m) 4.3 1.8 4.3 2

cover (7) 32 31

Obstruction of vision at
a

0.5 m 0.5 0.6 3.8 2.8

1.5 m 0.5 0.5 0.5 0.6

a

Significantly different from expected, P <0.05.
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CHAPTER III

SEASONAL USE OF ROOST SITES BY MERRIAM'S WILD TURKEY HENS AND
HENPOULT FLOCKS IN OREGON

Abstract: Characteristics of trees and cover types in which Merriam's

wild turkeys (Meleagris Rallopavo merrianri) roosted were described for

36 roosts used by hens during winter, spring, and summer in north

central Oregon from 1981 to 1982. Four of 14 cover types were used for

roosting; only mature mixed conifer was used significantly more than

it occurred on the study area. Number of roost trees/site, canopy

cover, slope, and DBH were roost characteristics that differed among

seasons. Ponderosa pines (Pinus ponderosa) (I DBH =67.8 cm) were used

for roosting most frequently in winter and spring, whereas smaller CI

DBH.47.7 cm) Douglasfirs (Psuedotsuga menziesii) were used most often

in summer. Average number of trees/site ranged from 3 in spring to 6

in winter. Roosts were located more frequently on steep slopes during

winter, likely an outcome of the restricted distribution of mature

mixed conifer cover type in winter habitat. In summary, although hen

poult flocks roosted in the same cover type during winter, spring, and

summer, seasonal differences in roost characteristics were attributed

to flock size and composition.



14

Roost sites of Merriam's wild turkeys have been described for

several locations within the original range of this subspecies.

Ponderosa pine trees were most commonly reported as roosting habitat

in Colorado (Hoffman 1968) and Arizona (Boeker and Scott 1969), but

Douglas-fir and white fir (Abies concolor) in mixed-conifer stands

were used by turkeys in New Mexico (Jones 1981). Large, mature trees

were used most often for roosting in these areas. Merriam's wild

turkeys have been introduced into several western states; however,

little research has been conducted on cover types or trees used by

turkeys for roosting in these areas. Mackey (1984) found that

Douglas-fir cover type (10 of 17) and trees were used most commonly

for roosting from February through August in Washington, and Jonas

(1966) reported the ponderosa pine community was most frequently used

for roosting habitat in Montana.

Previous research focused most often on the tree or trees used

for roosting; little work has been reported on cover types in which

roost trees were located. In addition, generally only 1 tree

measurement (DBH) was taken, no information was collected on the age

and sex of birds using roosts, and most research described roosts from

only 1 season or combined seasons.

The purpose of this project was to better understand roosting

habitat used by adult hen and hen/poult groups of Merriam's wild

turkeys in Oregon, where the birds were introduced in 1961 (Mace

1965). Our objectives were to describe cover types used for roosting,

to describe characteristics of trees selected for roosting within
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cover types, and to test for differences in seasonal use of roost

sites. Adult hens were selected for study because adults, although

they composed only 28% of the female segment of the sample in our

study, contributed 91% of the broods (Crawford and Lutz 1984).

Information about these cover types and roost tree characteristics may

be useful to landmanagers interested in managing areas for Merriam's

wild turkeys.

We thank R. Anthony and W. Krueger for reviewing the manuscript.

This work was supported by funding from Oregon Department of Fish and

Wildlife (ODFW) (PRW-79R-2) and Mount Hood National Forest (MHNF).

We thank R. Denney, ODFW, D. Longrie, MHNF, and T. Luther (Warm

Springs Indian Reservation) for their cooperation. C. Heath aided in

collection of roost site data. This is Technical Publication 7828 of

the Oregon Agricultural Experiment Station.

MATERIALS AND METHODS

Twelve adult hens, 2 in 1981 and 10 in 1982, were trapped from

January to April and equipped with radio transmitters (Telonics Inc,

Mesa, Arizona) on the White River Game Management Area, Mount Hood

National Forest, and adjacent private lands in southern Wasco County,

Oregon. Nine of the 12 hens successfully produced broods. We

attempted to find roosts twice monthly by selecting 1 radioequipped

hen and determining the roost location 1 hr after sunset. We selected

a different hen during each roost finding attempt to insure that all

hens contributed to roost locations. Cover types on the 135,141ha

study area were mapped from LANDSAT satellite imagery (Murray 1981).
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Study area boundaries were based on total annual locations because of

considerable overlap of areas used by radio-marked hens throughout the

year. Physiographic (percent slope, distance to nearest ridge, and

aspect) and vegetative characteristics were used to describe roost

sites. Measurements of individual roost trees included diameter at

1.4 m (DBH), percent canopy closure, canopy height, and height to

lowest living and dead limbs. Percent slope and all height

measurements were estimated with a clinometer. Percent canopy closure

was estimated with a sighting tube (James and Shugart 1971) at 4

randomly selected points within 3 m of roost trees. Presence of

stumps within the roost site was used as evidence of logging activity.

Percentages of forested and non-forested cover types within 0.33 km of

the roost site were determined from aerial photos with a grid of 50

randomly distributed points (Marcum and Loftsgaarden 1980). This area

around the roost was within the daily movement range of hen-poult

flocks (Crawford and Lutz 1984). Numbers of droppings at bases of

trees were used to classify amount of use (light=<10 droppings,

moderate=10-50 droppings, heavy=>50 droppings). Seasons of use were

winter (16 November-28 February), spring (1 March-31 May), summer (1

June-15 September), and fall (16 September-15 November).

Chi-square for goodness of fit (Sokal and Rohlf 1969:552) were

used to test for differences between expected and observed numbers of

roosts in all cover types. If a difference was detected, confidence

interval estimates (Neu et al. 1974, Byers et al. 1984) were

calculated for each cover type to identify cover types that

contributed to the difference. One-way analysis of variance (Nie et
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al. 1975,422-433) was used to test for differences in physiographic

and vegetative characteristics of roosts among seasons. If there were

differences in characteristics and the assumption of homogeneity of

variance was met, Student-Neuman-Keuls multiple comparison tests (Nie

et al. 1975,428) with harmonic means (Hull and Nie 1981,307) were used

to identify which seasons differed. The 95% confidence level was

accepted as significant.

RESULTS AND DISCUSSION

A total of 39 roost sites was found. Twelve roost sites from

each of 3 seasons (winter, spring, and summer) were analyzed for

seasonal differences. Fall was not included in the analyses because

only 1 roost was located. Fall roosts were difficult to locate

because of frequent, long movements by hens during that season. Two

roosts were used during more than 1 season (spring & fall) and were

excluded from the seasonal analysis.

The sex and age composition of groups at roosts differed among

seasons. Spring roosts were used exclusively by adult hens. Adult

hens and poults occupied summer and fall roosts. In winter, roosts

were used by adult hens and yearlings of both sexes.

Cover Type Use

Fourteen cover types were classified. Eleven of the cover types

on the study area were forested (Table 1). Non-forested habitats

(range, irrigated lands, grain) occupied less than 6 percent of the

study area.
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Four of the 11 forested cover types on the study area were used

for roosting. Mature mixed conifer was selected for roosting in all

seasons (92%-winter,75%-spring,59%-summer) and was the only cover type

used significantly more than it occurred on the study area (Table 1).

Ponderosa pine, ponderosa pine/Douglas-fir/oak, and ponderosa

pine/white oak conifer cover types also were used for roosting.

Cover adjacent to roost sites was primarily (1 807,range=58-96)

forested (Table 2). Scott and Boeker (1977) found that adjacent

forest cover affected use of roost sites and suggested a maximum

distance of 90 m between roost sites and forested cover. Low

elevation sites (<1000 m) on our study area have a 80-year history of

small-scale, selective logging activity (Williams 1978:13); however,

only 7.5% of the roost sites had been logged, in contrast with data

from New Mexico (Jones 1981) where 46% of the roost sites had been

logged. These contrasting results indicated a rather broad range of

response by Merriam's wild turkeys to logging near roost sites.

Roost Tree Characteristics

Within the mature mixed-conifer cover type, hen-poult flocks used

large (DBH =59.3 cm), dominant trees most frequently for roosting.

Increment borings indicated that trees of this diameter were >300

years old. Merriam's turkeys roosted exclusively in either ponderosa

pine (62.3%) or Douglas-fir (37.7%) trees.

DBH of roost trees in Oregon (59.3 cm) was among the highest

reported. Mean DBH in other areas ranged from 45 cm in Montana (Jonas

1966) and New Mexico (Jones 1981) to 64.5 cm in Arizona (Boeker and
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Scott 1969). Differences in sizes of trees used for roosting may be a

function of sizes available, but neither we nor these authors

determined DBH of trees not used for roosting by turkeys. Although

these results indicated regional differences in sizes of trees used

for roosting, all roosts typically were composed of large, mature

trees in each of the areas.

Seasonal Differences

Very few traditionally used roost sites were identified; only 2

sites were used during more than 1 season and 82% of all sites were

lightly used. All sites used in spring were used lightly, whereas 79%

of winter and 67% of summer roost sites were used lightly. In

contrast, Jones (1981) found that all (N=17) winter roost sites were

repeatedly used (i.e., at least moderate use), but only 1 of 22 summer

roost sites was used more than once.

Number of roost trees/site (F=11.9,P < 0.001), DBH (F=7.4,P

<0.001), canopy cover (F=11.9,P<0.001), and slope (F=7.6,P<0.001)

differed among the 3 seasons (Table 2). An average of 2.9 (1-10)

trees composed spring roosts, whereas winter and summer roost sites

consisted of 5.4 (1-9) and 5.9 (1-10) trees, respectively. Roosts

were in multilayered, mature, mixedconifer cover types. Number of

trees used during the seasons was probably related to turkey flock

size. Spring flocks often were composed of <5 individuals and summer

and winter flocks of >30 individuals. There was a similar trend among

roost sites in ponderosa pine in Colorado, although they were larger

and averaged 17 trees/site in winter and 6 trees/site for spring and
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summer combined (Hoffman 1968). Jones (1981), in New Mexico, found 8

trees/site in winter and 2 trees/site in summer.

DBH of summer roost trees was smaller than the DBH of winter and

spring trees. Summer roost sites often were located in sawlog (Baker

1950) sized trees in the mature mixed conifer cover type. Once poults

were capable of flying, they used low tree limbs to move into the tree

canopy. Often sawlog sized trees offered branch structure of this

type. Branch structure provided by this size Douglasfir and

Ponderosa pine was likely an important characteristic of roosts used

by hens with young poults in summer.

Canopy cover of winter and spring roosts was similar and averaged

20%, whereas summer roosts averaged 43%. High canopy cover reflected

the increased use of smaller sized trees as roost trees during summer.

Mackey (1984) reported mean canopy cover of 73.5% (all seasons

combined) at roosts in Washington. The high canopy cover from

Mackey's study likely was related to use of Douglasfir trees for

roosting by turkeys. Mackey proposed that canopy cover may be

important for thermal regulation in winter by roosting birds.

Slope at spring and summer roosts was less than at winter roosts.

In addition, winter roost sites were found almost exclusively (93%) on

northfacing slopes. During other seasons, all aspects were used.

Steep, northfacing slopes at winter roosts probably reflected the

restricted distribution of mature mixed conifer stands at lower

elevations where turkeys were most commonly found during winter. Most

mature conifer stands in less rugged terrain at these elevations had

been logged within the last 80 years.
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Among seasons, mature mixed conifer was the only cover type used

selectively for roosting. Although the same cover type was used

during the 3 seasons, species and sizes of trees used for roosting

differed seasonally. These differences appeared related to the ages

of birds using the roost. For example, adult and yearling birds used

larger ponderosa pine and Douglasfir trees during winter and spring

than adults with poults used during summer.



Table III.1. Descriptions of forested cover types, percentage of study area occupied by each cover type, and

percentage of roosts (Nm36) in the cover types used by Merriam's wild turkeys in southern Wasco Co., Oregon, 1981-

1982.

Cover type Cover type description X % of
available roosts

Oregon White Oak Found at low elevations (660-750 m)
on the eastern edge of the study area.
Oak was the dominant species in the
shrub, understory, and overstory strata.

Ponderosa pine Found primarily on the southern portion of the
study area on the WSIR between 600 and 1000 m.
Both overstory and understory consisted of
ponderosa pine.

Mature mixed conifer At elevations below 750 m these stands were
restricted to steep north facing slopes. At
these elevations, the overstory was composed
of Douglas-fir and ponderosa pine. At elevations
above 750 m, the overstory was true fir and
Douglas-fir.

Ponderosa pine/Douglas- Found as a transition between ponderosa pine/
fir/white oak oak and the mixed conifer stands between 750

and 825 m. Generally there was a widely dispersed
overstory with a dense understory of ponderosa
pine, Douglas-fir, and oak.

Ponderosa pine/white
oak

Also found at the eastern edge of the
study area; often adjacent to oak stands.
The overstory consisted of ponderosa pine
and oak was consistently found in the
understory.

24.6 0

17.8 2.7

a
14.2 75.0

12.5 11.1

9.5 11.5



Table III.1. Continued

Cover type Cover type description % of
available roosts

Thinned mixed conifer Single-story stands with a Douglas-fir or 7.8 0
ponderosa pine overstory. These stands
occurred from 700-900 m and had been thinned
during the past 15 years.

Young mixed conifer Often due to selective logging that 7.7 0
had removed overstory species. The result
was a mixture of dense sapling to pole size
(Douglas-fir, True fir) stands interspersed
with small open areas often seeded to
orchard grass.

Old clearcuts These habitats ranged in size from 5 to 75 ha and 0.6 0
were the result of logging 10-20 years ago.
Habitats consisted of either single-story conifer
plantations or dense, multi-layered shrub
communities.

Mixed deciduous These stands were most often in riparian zones 0.3 0
and consisted of dense shrub patches interspersed
with small, wet meadows.

Recent clearcuts Found primarily in the mixed conifer stands above 0.1 0
750 m. These habitats were logged within the past
5 years and ranged in size from 5 to 15 ha.

Shelterwoods Generally located at the upper elevations (>900 m) 0.1 0
in mixed conifer stands. The stands consisted of
widely dipersed overstory of mature Douglas-fir
or true fir and a well-developed mixed conifer
understory.

Other Grain fields, rangeland, and irrigated pastures 5.5 0

a
Use of cover types significantly greater than expected (P > 0.05).
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Table 111.2. Characteristics of roost cover types and trees used by

Merriam's wild turkey during three seasons in southern Wasco County,

Oregon, 1981-1982.

Mean (Standard Error)
Characteristics Winter (N =12) Spring (N =12) Summer (N =12)

Cover type
a

Trees/site (#)

Tree

Forested
habitat (%)

Ponderosa
pine (7)

Distance to
ridge (m)

a

DBH (cm)
a

Canopy
coverage (%)

a
Slope (%)

Height to 1st
living limb (m)

Height to 1st
dead limb (m)

Crown
height (m)

5.4(0.4) 2.9(0.3) 5.7(0.5)

76.4(6.4) 87.4(2.2) 77.6(4.7)

52.0 76.0 64.0

57.3(5.8) 37.0(4.9) 51.8(4.6)

63.9(3.1) 71.7(4.3) 47.7(2.1)

20.7(2.6) 19.1(3.4) 42.6(5.0)

24.2(2.6) 16.2(3.2) 12.0(1.5)

9.8(0.8) 10.3(0.9) 9.7(0.9)

5.2(0.7) 5.4(1.4) 4.2(0.9)

17.2(1.3) 18.5(1.2) 15.2(0.9)

a

Significantly different among seasons (P <0.05)
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CHAPTER IV

PREVALENCE OF PDXVIRUS IN A POPULATION OF MERRIAM'S WILD TURKEY
IN OREGON

Abstract: An introduced population of Merriam's wild turkeys was

examined for poxvirus when birds were trapped from January through

April in 1981 and 1982. Poxvirus lesions were found in three of 113

(167) turkeys; all infected birds were immature males.
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Poxvirus has been reported from wild turkey (Meleagris gallopavo)

populations in nine southeastern states of the United States (Latham,

1956; Powell, 1965; Prestwood, 1968; Prestwood et al., 1973; Akey et

al., 1981; Davidson et al., 1985). Davidson et al. (1985) considered

poxvirus one of the most important diseases of wild turkeys in this

geographic region and noted that 22% of birds submitted for

examination were infected. Little information is available about the

prevalence of poxvirus in wild turkey populations, especially in

western states, although Thomas (1964) found one of 330 Rio Grande

wild turkeys (1, gallopavo intermedia) in Texas was afflicted with

poxvirus. Consequently, a study was initiated in 1981 to determine

the prevalence of poxvirus in an introduced population of Merriam's

wild turkeys (M. gallopavo merriami) in Oregon.

We acknowledge R. Anthony and W. Kruegar for providing critical

reviews of the manuscript. This is Technical Paper No. 7926 of the

Oregon Agricultural Experiment Station. Funding for this work was

provided by the Oregon Department of Fish and Wildlife and the U.S.

Forest Service.

MATERIALS AND METHODS

The study was conducted in Wasco County, Oregon, on the White

River Game Management Area (Oregon Department of Fish and Wildlife)

and the Mount Hood National Forest (U.S. Forest Service). Merriam's

wild turkeys were introduced into this area in 1961 with stocks from

Colorado, Arizona, and New Mexico (Mace, 1965). From 1 January to 5

April in 1981 and 1982, 113 Merriam's wild turkeys (16 adult males, 12
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adult females, 54 immature males, and 31 immature females) were

captured with baited, walk-in traps and equipped with numbered leg

bands. All birds were examined for the presence of poxvirus lesions.

If lesions were present, a sample of the lesion was supplied to D.H.

Helfer, Oregon State University Veterinary Diagnostic Laboratory, to

verify field diagnosis. Lesion samples were fixed in 10% buffered

formalin for 24 hr, sectioned at 5 micrometers, and stained with

hematoxylineosin for histopathologic evaluation. Bolinger bodies

characteristic of poxvirus were observed microscopically. Viruses

were not isolated.

RESULTS AND DISCUSSION

During the study, three immature male turkeys displayed active

cases of poxvirus infection. One bird was captured initially on 14

February 1981 and no poxvirus lesions were noted. However, when this

individual was retrapped on 17 March 1981, lesions were present on the

head, neck, and wings. Lesions were present on the leading edge of

the wings near the alula. The right eye was almost completely

occluded and the left was approximately 50% occluded. The infection

was sufficiently severe to potentially impair the survival of this

bird. Another immature male with poxvirus lesions on the head and

neck was captured on 15 February 1981. A third immature male was

caught on 15 February 1982: three poxvirus lesions were present on the

skin immediately under the lower mandible. These birds were not

retrapped again, and all three birds were members of a large flock of

turkeys (40-60 individuals) that wintered along the south side of
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White River Canyon. Previous work with avian pox in gallinaceous

birds in Oregon (Crawford et al., 1979; Crawford, 1986) indicated a

possible connection between game farm operations and the occurence of

this disease in California quail (Callinepla californica) and ring-

necked pheasants (Phasianus colchicus). Turkeys in our study were

neither raised nor housed at game farm facilities, although some

infected birds may have been present among the original 38 turkeys

released. It is also possible the poxvirus was transmitted to turkeys

from another species of wild bird or that turkeys were infected from

domestic poultry. Karstad (1971) noted that poxvirus strains were

often pathogenic for several species. The study area was remote and

sparsely populated by humans, but turkeys descended to lower

elevations in winter and occasionally foraged near farmsteads.

Interestingly all infected birds in the study were immature

males. Although some studies (e.g. Davidson et al., 1980) have shown

no difference in prevalence among sex and age groups of gallinaceous

birds, work by Crawford (1986) revealed that prevalence of poxvirus in

California quail was approximately one and one-half to three times

greater among immatures than among adults. Prevalence of poxvirus in

turkeys in our study (2.6%) was greater than that reported by Thomas

(1964) for Rio Grande turkeys (0.37). It did not reach the level

reported by Davidson et al. (1985) who acknowledged that the

prevalence of 22% in the sample of dead or moribund turkeys may not

have reflected the infection rate of the populations.
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CHAPTER V

HABITAT USE BY MERRIAM'S WILD TURKEY IN OREGON

Abstract: Habitat use and selection by Merriam's wild turkeys in

Wasco Co, Oregon, was studied during 1981-82. This low density

turkey population selectively used forested cover types characterized

by a variety of structural features, species, and age classes. The

population used monotypic forested cover types less than expected,

used nonforested cover types in proportion to their availability, and

avoided forested cover types with structure simplified by logging

activities. The 4 age and sex classes had large seasonal home ranges

(x = 1313 ha) and in most instances used cover types as they were

available. We suggest that structural complexity of vegetation both

within and among cover types is an important component of habitat for

Merriam's wild turkeys, which should be considered in the evaluation

of potential release sites and in habitat management plans for

existing populations.
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Merriam's wild turkeys (Meleagris gallopavo merriami) were native

to 4 and introduced into 10 western states (Jonas 1966); however,

information on habitat use in both native and introduced ranges is

sparse. Ligon (1946) described the native range of Merriam's wild

turkey as coinciding with the distribution of ponderosa pine (Pinus

ponderosa) in Colorado, New Mexico, and Arizona. Most information

available about habitat use by Merriam's wild turkeys relates to

roosts and nests (Hoffman 1968, Boeker and Scott 1969, Jones 1981,

Lutz and Crawford 1987a). Jonas (1966) and Mackey and Jonas (1982)

provided the only quantitative data on seasonal habitat use. An

introduced population of Merriam's wild turkeys in Montana most

frequently (>50%) used 2 non-forested cover types, sedge (Carex 11)-

blue grama (Bouteloua gracillis)-bluestem (Agropyron sp.) grassland

and snowberry (Symphoricarpos sp.)-grassland ecotone during each

season (Jonas 1966). In contrast, Mackey and Jonas (1982) found

introduced Merriam's wild turkeys preferred 2 forested cover types,

ponderosa pine-oak (Quercus garryana) and Douglas-fir (Psuedotsuga

menziesii), during winter, spring, and summer in Washington. There is

no information on seasonal use of habitats by age and sex groups of

turkeys.

Habitat use information is essential for management of existing

populations and valuable in evaluating sites for possible

introductions of turkeys. My objective was to determine habitat use

and selection by a population of Merriam's wild turkeys that resulted

from a transplant of 38 birds into Oregon from Colorado, Arizona, and

New Mexico in 1961 (Mace 1965). I also described attributes of this
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population including sex and age structure, density, mortality rates,

and home range.

Funding for the project was provided by Mount Hood National

Forest (MHNF), Oregon Department of Fish and Wildlife (ODFW), and

Oregon State Univ. Computer Cent. We thank R. D. Denney (ODFW) and D.

P. Longrie (MHNF) for their assistance in administering the project,

and D. R. Lockwood, New Mexico Game and Fish Dept., who provided

unpublished data. R. G. Anthony, W. H. Emmingham, W. C. Krueger, G.

L. Zimmerman, and K. M. Kilbride reviewed earlier drafts of this

manuscript. A. C. Heath assisted with field work. This is Technical

Publication 8320 of the Oregon Agricultural Experiment Station.

MATERIALS AND METHODS

The study was conducted in southern Wasco County, Oregon, in 1981

and 1982. The 135,141-ha study area encompassed portions of Mount

Hood National Forest, the ODFW White River Wildlife Management Area,

the Confederated Tribes of Warm Springs Reservation, and adjacent

private lands. Study area boundaries were delineated by the movements

of radio-marked turkeys. The area was located primarily within the

Douglas-fir and ponderosa pine forest zones described by Franklin and

Dyrness (1973). Specific cover types were defined according to

dominant vegetation and land use practices and were mapped from

LANDSAT imagery. Lutz and Crawford (1987b) provided descriptions of

the 14 cover types on the study area.

Turkeys were trapped from 1 January to 5 April each year with a

modified walk-in trap (Ligon 1946), consisting of 4 welded wire panels
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(1 X 3 m) and a net wire (10 X 10 cm) top. Age of birds was

determined by the pattern of barring on the 9th and 10th primaries and

sex determined from breast feather coloration (Larson and Taber 1980).

I recognized 2 age categories of birds: subadults (8-20 months old)

and adults (> 20 months of age). The subadult category was based on

previous work that indicated Merriam's subspecies <2 years rarely were

involved in breeding activities (Lockwood and Sutcliffe 1985, Lutz and

Crawford 1987a). Transmitters, weighing 90 g and with an operational

life of 12-15 months, were attached with a backpack harness of rubber

tubing covered by braided nylon. Transmitters contained an activity

sensor that indicated when a bird remained stationary for 50-70 min.

Turkeys were relocated 3 times weekly throughout the year to ascertain

cover types used. I delineated 4 seasons: winter, 16 November-28

February; spring, 1 March-31 May; summer, 1 June-31 August; fall, 1

September-15 November. If a bird died within 1 week of capture, I

assumed that the death was a result of capture stress and the bird was

not used to estimate habitat use or home range. Only birds that

survived an entire season were used to estimate seasonal home range

sizes, but all birds that survived >1 week were used in the cover type

analysis. Use of cover types was determined from 2377 locations and

based on 49 birds in winter, 32 birds in spring, 23 birds in summer,

and 21 birds in fall. Home range estimates were based on 32 birds

during winter, 23 in spring, 22 in summer, and 21 in fall. Seventeen

birds were not analyzed because of radio failures (11) or capture

stress (6).
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Structural characteristics of vegetation within cover types were

sampled with 3 circular plots, each with a 10-m radius and 25 m apart.

Cover values for grasses, forbs, and understory and overstory trees

were estimated at 4 randomly selected locations with each of the 3

plots. A sampling frame, 0.5 m in diameter, was used to estimate

ground cover, and a sighting tube (James and Shugart 1971) was used to

estimate canopy cover. Indices of visual obstruction of the

vegetation were obtained by traversing 3 10-m transects within each

plot and recording contacts with vegetation at 0.5 and 1.5 m heights.

Population attributes were described with age and sex ratios

determined from winter trapping. Additionally, indices to density and

mortality were calculated. The density index was calculated with the

Lincoln-Petersen method (Lincoln 1930) from males harvested during

the spring hunting season as 'recaptures' to calculate the male

population. The male populations was used with winter sex ratios to

extrapolate a total population size. Leopold (1944) observed that

winter flock size increased with density, so we also used winter

counts as a density index. An index to mortality was calculated

(Porter 1978) with data from radio-marked turkeys.

The minimum convex polygon (Mohr 1947) and harmonic mean

transformation (Dixon and Chapman 1980) methods were used to estimate

seasonal home ranges for the 4 age and sex groups (adult and subadult

males and females). Home ranges were calculated with the computer

program MCPAAL (Stuwe and Blowhowiak 1986). Analysis of variance (SAS

Institute Inc. 1985:57) was used to compare differences among seasonal

home range sizes within age and sex groups of turkeys. Simple
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correlation (SAS Institute Inc. 1985:269) was used to determine the

relationship between seasonal home range size and seasonal mortality

rates.

Bonferroni simultaneous confidence intervals (Neu et al. 1974,

Byers et al. 1984) were used to test for differences between expected

and observed use of the cover types. Expected values corresponded to

the relative area of the cover type and observed values were the

percentage of locations of radioequipped turkeys in the cover type.

Four categories of use were defined: 1) cover type used more than

would be expected by chance (high use or selection), 2) cover type

used in proportion to its availability (proportional use), 3) cover

type used but less than would be expected by chance (low use), and 4)

cover type not used (avoidance).

Cover type utilization was determined 1) for all birds combined

on the entire study area and 2) by sex and age groups within seasonal

home ranges. Preliminary analysis revealed no differences in cover

types used in home ranges calculated with minimum convex polygon and

harmonic mean techniques, hence we used only results of the minimum

convex polygon. To better understand use of cover types, vegetation

structure (e.g. % cover, density) within cover types was investigated

by comparison of location sites with random (available) sites. A

random sample of locations (N =337) was used for the vegetation

structure utilization analysis. Random sites were sampled in each

cover type to provide "available" vegetation structure. Differences

in vegetative structure were tested with multivariate analysis of variance
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(MANOVA;Hull and Nie 1981:1) by comparison of characteristics between

location sites used by turkeys with randomly sampled (available)

sites.

RESULTS AND DISCUSSION

Population Attributes

I trapped and banded 113 birds which included 28 adults (12

females, 16 males) and 85 subadults (31 females, 54 males); 66 of

these birds were equipped with radio-transmitters (12 adult females,

20 subadult females, 15 adult males, and 19 subadult males). Spring

density estimates were 0.1 birds/km for 1981 and 0.4 for 1982, which

were substantially lower than densities reported from New Mexico

(Ligon 1946) and Montana (Jonas 1966). The increase in density

indices between years on our study area was supported by winter flock

counts (ODFW, Unpubl. data) that indicated a 3-fold increase between

1981 and 1982. Average annual mortality rate for the population was

53% (Table 1), which was within the range of 50 to 60% reported by

Wischnofske (1960) and Jonas (1966). Adult males had the highest

annual mortality rate (61%) and adult females had the lowest (39%).

Causes of mortality included predation (70%), legal harvest (11%),

accidents (7%), and poaching (4%).

Home Range Size

Home ranges were largest in spring (2575 ha), intermediate in

fall (1535) and summer (1509 ha), and smallest in winter (636 ha).

(Table 2). Subadult females in spring had the largest home ranges

(4213 ha) and adult males in winter had the smallest home ranges (347
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ha). In both spring and fall, only home ranges of subadult females

were significantly larger (E < 0.05) than those of adult males and

adult females. Mackey (1982) reported a similar trend in seasonal

home range size of Merriam's turkeys in Washington, but sizes were

substantially smaller (winter-63 ha, spring-140 ha, summer-77 ha). My

estimates of seasonal home range size also were larger than the range

of 65 to 683 ha reported for eastern wild turkeys (Brown 1980).

Korschgen (1967) and Brown (1980) suggested that turkey home range

size was related to food availability. Wigley et al. (1986) reported

large seasonal home ranges (x = 1295 ha) for eastern wild turkeys in

the Ouachita Mountains in Arkansas and suggested the large home range

size partly was a response to declining habitat quality. Seasonal

home range size was positively correlated with seasonal mortality (r

0.79, P < 0.05) which suggested mortality was related to the amount of

movement made by turkeys. Fleming and Speake (1976) reported a

similar relationship between mobility and mortality for immature

female eastern wild turkeys, which were the most mobile age and sex

group and also experienced the highest mortality rate.

Cover Type Use and Selection

Major cover types available on the study area included Oak

(24.6%), Ponderosa Pine (17.8%), Mature Mixed Conifer (14.2%), and

Ponderosa Pine-Douglas Fir-Oak (12.5%). On an annual basis, 6

forested cover types (Ponderosa pine-Douglas-fir-Oak, Mature Mixed

Conifer, Oak, Ponderosa pine-Oak, Thinned Mixed Conifer, and Young

Mixed Conifer) accounted for >90% of the use. Six to 8 cover types

were used by the age and sex groups during each season (Table 4).
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During each season, 3 cover types including Ponderosa Pine-

Douglas-fir-Oak, Mature Mixed Conifer, and Oak, accounted for > 50% of the

locations. There were some changes in seasonal use of cover types.

Generally, use of cover types was similar during spring and summer,

whereas use during winter and fall exhibited the marked differences in

use patterns. For instance, adult males used Oak most frequently in

winter, similarly in spring and summer, and least frequently in fall.

Turkeys used 12 of 14 cover types, of which 6 were selected, 3

used in proportion to their availability, 3 used less than expected,

and 2 avoided. (Table 3). Five of the 6 most frequently used forested

cover types on our study area were selected by turkeys (Table 3).

High use cover types were characterized by a broad array of

components; in all high use cover types, there were multiple species

and age classes represented in the shrub, understory, and overstory

strata (Lutz and Crawford 1987b). Mackey and Jonas (1982) also found

a multi-species cover type, pine-oak, was preferred during winter,

spring, and summer by Merriam's wild turkeys in Washington. In

Montana, Jonas (1966) observed turkeys most frequently in 4

communities: grasslands, snowberry, and ponderosa pine during spring,

summer, and fall; in winter the birds were observed most frequently in

an ash (Fraxinus pennsylvanica) -box elder (Acer negundo)-hawthorne

(Crataegus sp.)-plum (Prunus sp.) community. Merriam's turkeys often

were associated with ponderosa pine (Ligon 1946, Edminster 1954), but

this monotypic cover type was used less than expected on our study

area as was oak, the other monotypic cover type. The permanent water
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sources often adjacent to Irrigated Pastures and Moist Mixed Deciduous

cover types probably influenced use by turkeys. Ligon (1946) reported

water was a critical factor affecting the distribution of Merriam's

wild turkeys. Grain fields, composed largely of harvested winter

wheat, were used during winter for foraging. This cover type may be

important during winters with severe weather. Corn fields in the

midwest were used by eastern wild turkeys as winter foraging sites

during winters with deep snow (Porter 1978) and during years of mast

failures (Kurzejeski et al. 1987). Recent Clearcuts and Shelterwoods

were avoided by turkeys; both cover types resulted from logging

activities that substantially simplified habitat structure.

There was little selection seasonally of cover types by the 4 age

and sex groups (Table 4). In only 3 instances was there selection- -

adult females selected Rangeland in winter and Thinned Mixed Conifer

in spring, and subadult females selected Ponderosa Pine in summer. In

all other cases, sex and age classes of turkeys used cover types

seasonally in proportion to their availability. Because Merriam's

wild turkey rely heavily on grass and grass parts (Mackey and Jonas

1982) as food, Rangeland was probably an important foraging site,

especially for adult female turkeys in winter. Thinned Mixed Conifer

was used almost exclusively as nesting habitat by adult females in

spring (Lutz and Crawford 1987a). Ponderosa pine was selected only by

subadult females in summer and coincided with the time of high

mortality, which suggested it was not a secure cover type. This lack

of selection within home ranges suggested that selection occurred at a

higher level, e.g. study area.
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I also compared structural characteristics between sites used by

turkeys and randomly sampled sites (Table 5). Initially, I combined

all cover types and found greater forb cover and understory density

and lower overstory density and and obstruction of vision at 0.5m

characterized sites used by turkeys. Individual cover types selected

were characterized by either greater forb densities or by a higher

density of woody plants (shrubs, understory, and overstory). The

higher density in cover types used by turkeys possibly afforded

protection from predation, a major cause of mortality. Gwaltney

(1977) reported that vegetation density was an important factor in

determining utilization of cover types by eastern wild turkeys.

Hopkins (1981) reported turkeys selected stands with higher vegetation

density during summer; during other seasons turkeys used moderately

dense stands (30-70% crown coverage).
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CONCLUSIONS

This low density population of Merriam's wild turkeys displayed

selective use of cover types on the study area; most (90%) relocations

were in 6 of the forested cover types. Cover types used by Merriam's

wild turkeys were characterized by a broad array of structural

features and species; for example, 6 structurally complex forested

cover types were selected, 2 of 3 cover types used in proportion to

their availability were nonforested, 2 of 3 cover types used less

than expected were monotypic forested stands, and 2 cover types

substantially simplified by logging activities were avoided.

Furthermore, cover types selected were characterized by complex

structure in the shrub, understory, and overstory strata. Seasonally

the 4 age and sex classes generally used cover types as they were

available, i.e. there were few instances of selection.

Korschgen (1967) reported that most successful introductions and

reintroductions of Merriam's wild turkeys occurred in ponderosa pine

grassland associations. My work revealed that areas dominated by

monotypic cover types, particularly ponderosa pine, may not be optimum

for Merriam's wild turkeys in some introduced ranges. I suggest that

vegetational heterogeneity (e.g. structural, species, age classes)

both within and among cover types is an important characteristic of

potential release sites and also could serve as a habitat management

goal for extant Merriam's wild turkey populations.
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Table V.1. Annual and seasonal mortality rates for 4 age and sex groups

of Merriam's wild turkeys, Wasco County, Oregon, 1981-82.

Mortality Rates

Age/Sex Winter Spring Summer Fall Annual
Class

Adult
male

0 0.15 0.16 0 0.61

Subadult
male

0.02 0.11 0.04 0.19 0.52

Adult
female

0 0.10 0.02 0.06 0.39

Subadult
female

0.09 0.12 0.13 0 0.59
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Table V.2. Size (ha) of seasonal home ranges for 4 age and sex

groups of Merriam's wild turkey, Wasco County, Oregon, 1981-1982.

Season

Age/sex Winter Spring Summer Fall

Adult
male

347 1655 1469 881

Subadult
male

988 2345 1772 2381

Adult
female

288 2085 1307 1273

Subadult
female

x

921

618

4213

2553

1488

1507

2417

1782
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Table V.3. Annual selection of cover types used by Merriam's wild

turkeys, Wasco County, Oregon, 1981-82.

Cover type Available Used Bonferroni

a
Oak

a
Ponderosa Pine

a
Mature Mixed Conifer

Ponderosa Pine-Douglas-
fir-Oak

a

0.246

0.178

0.142
a

0.125

0.169

0.053

0.169

0.179

0.148-0.189

0.048-0.065

0.148-0.189

0.158--0.199

Ponderosa Pine-Oak
a

0.095 0.146 0.126--0.165

Thinned Mixed Conifer
a

0.078 0.146 0.126-0.165

Young Mixed Conifer 0.077 0.098 0.081-0.114

Grain
a

0.046 0.002 0-0.004

Rangeland 0.006 0.028 0.019--0.036

Shelterwood

a

0.006 0

Old Clearcut 0.006 0.002 0-0.004

Irrigated Pasture 0.003 0.002 0-0.049

Mixed Deciduous 0.002 0.002 0-0.004

Recent Clearcut 0.001 0

a

Significant at P < 0.05
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Table V.4. Use (%) of cover types in seasonal home ranges by 4 age and sex groups of

Merriam's wild turkeys, Wasco County, Oregon, 1981-1982.

Season

Winter

a
Age/Sex Cover Type

OCC IP RA OA PPOA YMC MMD TMC P D O MMC PP

AM 2 2 0 40 5 12 0 6 27 5 0

SM 0 0 5 29 11 13 0 13 14 15 0

c
AF 0 0 8 19 17 8 0 10 6 32 0

SF 0 0 7 25 10 16 0 12 15 15 0

Spring
AM 0 0 0 21 12 17 0 8 21 15 5

SM 0 0 1 13 18 9 0 15 18 24 2

c
AF 0 0 2 8 15 9 0 25 15 23 4

SF 0 0 3 10 15 7 0 18 20 16 11

Summer
AM 0 0 0 24 15 6 0 8 21 14 11

SM 0 0 0 13 14 11 1 20 18 14 9

AF 0 2 1 13 12 10 1 14 25 12 9
c

SF 0 0 1 8 8 8 0 14 7 17 35

Fall
AM 0 0 3 13 26 11 0 9 24 14 0

SM 0 0 0 21 24 10 0 4 19 17 4

AF 0 0 10 28 17 4 1 8 19 13 1

SF 0 0 8 25 13 6 0 15 23 4 3

a
AM=Adult male, SM=Subadult male, AF=Adult female, SF=Subadult female

b

OCC=Old clearcut, IP=Irrigated pasture, RA=Rangeland, OA =Oak, PPOA=Ponderosa pine
Oak, YMC=Young mixed conifer, MMD=Moist mixed Deciduous, TMC=Thinned mixed conifer,
PDO=Ponderosa pineDouglasfiroak, MMC=Mature mixed conifer, PP=Ponderosa pine
c

Indicates a difference at the 0.05 level of significance



Table V.5. Structural features of cover types used and selected by Merriam's wild turkey, Wasco County, Oregon, 1981

1982.

Cover Type Structural Feature

Overstory
Density(#/ha)

Obstruction of
Vision 0.5m

Obstruction of
Vision 1.5m

Forb
Cover(%)

Grass Shrub Understory
Cover(%) Density( # /ha) Density( # /ha)

a
Oak(N=33) 4

a

18 541 343

b

490 1.0 0.9

Ponderosa pine 6 10 656 657 198 1.4 1.3
(N=47)

a a b b
Mature Mixed
conifer(N=65)

7 6 617 745

a

201 1.3 1.2

Ponderosa pine 7 7 1075 777 259 2.0 1.2
OakDouglasfir
(N=70)

a a
Ponderosa pine 6 14 975 500 232 0.9 0.8
Oak(N=75)

a
Thinned Mixed 7 3 1152 304 313 1.5 1.1
Conifer(N=17)

a
Young Mixed 8 4 504 721 196 1.0 1.9
Conifer(N=30)

a a b b
Combined
cover types

9 18 709 656 217 1.3 1.1

(N=337)

a
Value significantly

b

(P < 0.05) greater than value from random site

Value significantly (P < 0.05) less than value from random site
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CHAPTER VI

CONCLUSION

Sex and age structure and annual mortality indices of this

population of Merriam's wild turkey were similar to those of other

turkey populations; however, estimates of density were lower and home

range sizes much greater than those reported for most other

populations. Birds in this study used a larger number of cover types

(12 of 14). Density, home range sizes, and use of cover types are

related to habitat quality. I concluded that the study area

represented relatively poor quality habitat for Merriam's wild turkey,

as evidenced by low densities and use of many cover types, the later

of which necessitated substantial movements to fulfill life history

needs and resulted in large home ranges.

Results of my work indicated that Merriam's wild turkeys were

largely non-selective of habitats on a broad scale but were extremely

selective for specific activities, roosting and nesting. Seemingly,

an array of cover types, characterized by vegetative heterogeneity,

provide the elements necessary to maintain the turkey population on a

study area-wide basis. However, Mature Mixed Conifer was selected for

roosting and Thinned, Mixed Conifer was selected for nesting. This

work confirmed that turkeys are largely generalists but identifed 2

aspects of their habitat use that may be critical for management.

Management for vegetative heterogeneity both within and among cover

types would be a suitable general goal for managers of Merriam's wild

turkey populations. Seasonal roosting habitat was provided by
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one unmanipulated cover type, Mature, Mixed Conifer, but different

sizes of trees were used during the seasons. Seasonal differences in

roost characteristics were related to flock size and composition. For

instance, hens with young poults used small sized Douglas-firs in

summer as roost sites, whereas,

mo.) used mature Ponderosa Pine

nesting habitat was provided by

Flocks of hens and large poults (>6

in winter. In contrast, secure

Thinned, Mixed Conifer, a cover type

manipulated by logging activities. Two vegetative screening

variables, shrub density and obstruction of vision at 0.5 m, were

significantly greater at nesting than at random sites in Thinned,

Mixed Conifer. Cover types substantially altered by logging

activities, such as Recent Clear Cuts and Shelterwoods, seemingly are

of little value to Merriam's wild turkey. Additionally, I found that

adult hens provided virtually all of the reproductive output of the

population. I suggest management should focus on minimizing losses

of hens (e.g. maintaining gobbler only seasons).
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