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ABSTRACT 

This study was undertaken to describe home range, 

habitat use, mortality factors, and reproductve success of 

eastern wild turkeys (Meleagris gallopavo silvestris) 

introduced north of their original range into northern 

Wisconsin. During winter 1977 and winter 1978, 81 wild 

turkeys were trapped in Roscommon County, Michigan and 

released in the southern end of the Nicolet National Forest. 

Twenty hens ( 5 in 1977 and 15 in 1978) were radio-tagged; 

1488 radio locations were recorded. Home ranges were 

determined for monthly and seasonal periods using Minimum 

Area and Modified Minimum Area Methods. Habitat use was 

determined by plotting locations on timber-type maps and 

calculating importance value ranks for each habitat type. 

Data were analyzed for monthly periods; separate analyses 

were conducted for each release site and age class. 

Home range size and habitat use showed monthly and 

seasonal changes that were affected primarily by weather, 

reproductive behavior, and distribution of food resources. 

When snow depth was greatest, during February, home ranges 

averaged 6.3 ha for adults and 8.3 ha for juveniles and were 

the smallest observed during the study. Oak (Quercus spp.), 

aspen (Po~ulus spp.) and conifer stands were used 

extensively, but only conifers were characteristic of all 

wintering areas. Settled snow in conifer stands allowed 

turkeys to move on the ground, and was the major factor 
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affecting habitat selection. 

March and April home ranges increased substantially 

as a result of moderating winter conditions and spring 

dispersal. Average April home ranges of adults were 20 times 

larger than during February, and those of juveniles were over 

40 times larger. Adult hens at 1 release area showed 

increasing use of oak and open habitat, whereas a single 

surviving adult at a second release area used aspen and 

northern hardwood habitats. Juveniles continued to use oak, 

aspen, and conifer habitats. 

All radio-tagged hens nested during May and showed great 

variation in selection of nesting habitat. 

During June and July, adult hens with broods increased 

their home ranges (June 61.5 ha, July 144.7 ha) probably 

reflecting growth and increased mobility of young. Aspen was 

most commonly used in June. Two adults with broods shifted 

to almost exclusive use of open habitat during July while a 

third adult with a brood continued to use aspen. Juvenile 

hens, none of which nested successfully, had an average home 

range size of 134.5 ha during June. Their home range 

decreased in July to 104.4 ha. During these months juveniles 

used aspen, northern hardwood, lowland hardwood, and oak. 

Home range size decreased sharply during August with 

adults covering an average of 20.1 ha and juveniles using 

72.0 ha. Habitat use was similar to that of July for both 

age classes. 

Starvation was the most important mortality factor. 
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During 1978 (an average winter) it accounted for a minimum 

mortality of 57% for radio-tagged adult hens and 50% for 

radio-tagged juvenile hens. 

All radio-tagged hens which survived the winter nested. 

Adult hatching success ranged from 66 to 100% while that of 

juveniles was O%. Poult survival at age 6 weeks or older 

ranged from 50 to 75%· 

Extrapolation of 1978 telemetry data to the entire 

introduced female population indicates that there were 35 

females in the study area as of August 1978, 4 less than were 

introduced during winter of the same year. 
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INTRODUCTION 

The wild turkey (Meleagris gallopavo), once numbering in 

the millions throughout the eastern and southern United 

States, declined dramatically during the 1800s as a result 

of over-exploitation and habitat destruction. Only remnant 

populations remained by the late 1800s and in some states 

the turkey was extirpated. Efforts to reestablish the 

turkey in portions of its former range during the 1930s 

relied on game farm stock and were generally failures 

despite the release of thousands of birds. Programs of 

trapping and transplanting wild stock, however, were 

extremely successful during the past 30 years, and turkeys 

have been reestablished in much of their original range as 

well as in areas to which they did not formerly appear to be 

adapted (Scherger 1966; Mosby 1975). 

Although it has been well documented that the wild 

turkey was once numerous throughout southern Wisconsin, 

historical data indicating the presence of turkeys in more 

northern areas of Wisconsin is contradictory. It seems most 

probable that the northern line was unstable and that it 

ebbed and flowed according to changing weather and food 

supplies (Leopold 1931; Scherger 1942). Scherger (1942) 

showed that turkeys were at one time found as far north as 

Green Bay and that distribution of the turkey in the state 

remained south of a line that extended from there to 

Crawford county. 
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The turkey was almost extinct in Wisconsin by 1860; 

however, birds persisted as late as 1881 when the last 

recorded sighting occurred (Scherger 1942). 

Attempts to reintroduce the turkey began as early as 

1887 (Scherger 1942) . Intensive efforts occurred between 

1929 and 1939 when 2,942 gamefarm birds were stocked; 

however, with the exception of one flock which persisted 

until 1958, these releases were almost immediate failures 

(Scherger 1958) . 

Between 1954 and 1957, 746 pen-raised birds of 

Pennsylvania origin were released in Juneau County on land 

that included the Necedah National Wildlife Refuge and 

Wisconsin Meadow Valley Wildlife Area. An outbreak of 

blackhead disease, followed by a severe winter in 1957-58, 

reduced the population to no more than 75 birds. This 

period is described in detail by Hartman (1959) and·Dreis et 

al. ( 1973) · 

The population in the Necedah-Meadow Valley area 

increased to a high point of an estimated 2500 birds in 

1966-67 but declined to 1200 by 1968 due to low 

reproduction. A severe winter decimated the turkey 

population during 1968-69. This period is described by 

Dries et al. (1973). 

Between 1976 and 1977, 44 wild-trapped turkeys from 

Missouri were released along the Bad Axe watershed in Vernon 

County. The estimated size of this population in winter 

1978 was 298 birds. A transplant from this population was 
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made in 1978 when 20 birds were stocked in Buffalo County. 

Fifty percent of these birds were believed lost during the 

first 4 weeks following release (Nelson et al. 1978). 

In 1976 a comprehensive fish and wildlife habitat 

development plan for the national forets in Wisconsin 

(u.s.D.A. Forest Service 1976) was approved by the u.s. 

Forest Service, Wisconsin Department of Natural Resources, 

and Wisconsin Wildlife Federation. One of the 

recommendations in this plan was that the wild turkey be 

introduced into both Chequamegon and Nicolet national 

forests. Turkeys had earlier been successfully introduced 

north of their original range in Michigan (Ignatowski 1973). 

The similarity between habitat, as well as environmental 

conditions in these areas of Michigan and the national 

forests in Wisconsin, suggested that turkeys might also be 

successfully introduced into the oak forests in the southern 

parts of both Chequamegon and Nicolet national forests. 

To begin implementation of this proposal the u.s. Forest 

Service, Wisconsin Department of Natural Resources, and 

Michigan Department of Natural Resources cooperatively 

trapped wild turkeys in Michigan during 1977 and 1978. 

These birds were trapped from populations that were 

accustomed to supplemental feed made available as a 

byproduct of a white-tail deer (Odocoileas virginiana) 

feeding program. Turkeys were released in the Lakewood 

District of the Nicolet National Forest 80 kilometers (50 

miles) north of the northernmost point ever recorded for the 
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original range of the wild turkey in Wisconsin. 

Information on habitat use, home range, survival, and 

reproductive success in northern climates similar to this 

area is not abundant, particularly for newly introduced 

populations. Lewis ( 1962) and Ignatowski ( 1973) examined 

general characteristics of habitat occupied by turkeys in 

Michigan. Porter's (1976) study of an established 

population of wild turkeys in southeastern Minnesota 

provides the most recent detailed information on habitat use 

in northern climates; however, vegetation composition in 

this area differs markedly from that in the southern 

Nicolet. Studies of winter survival and mortality of 

established turkey populations have been conducted in New 

York (Austin and DeGraff 1975) and Pennsylvania (Wunz and 

Hayden 1975). Reproductive success has been investigated in 

New York (Austin et al. 1973, and Glidden and Austin 1975). 

Climatic and habitat differences between northeastern 

Wisconsin and the above areas may preclude extrapolation of 

data to the southern Nicolet National Forest. 

This study was undertaken to examine the immediate 

results of the introduction of the wild turkey north of the 

periphery of its original range in Wisconsin. The 

objectives were to determine: 1) post-release movements and 

home range, 2) causes and rate of mortality, 3) survival, 4) 

reproductive success, and 5) habitat use of wild turkeys 

which were released in the southern part of the Nicolet 

National Forest in 1977 and 1978. 



STUDY AREA 

The study area included about 342 square kilometers (132 

mi 2 ) of the eastern side of the Lakewood District in the 

Nicolet National Forest (Figure 1). The area is 

characterized by rolling hills and is heavily forested. 

Soils in the area are characterized by stratified drift and 

pitted outwash with a silt cap. Soils are generally silty 

spodosols and loam to sandy loam spodosols; they include 

Stambaugh and Goodman silt loams, Iron River and Pearce 

loams, and Vilas sand and peat (Hole 1976). 

The human population in the Lakewood District is sparse, 

with the majority of residences being part-time and centered 

around lakes in the central portion of the Distict. The 

local economy is based on lumbering and tourism. 

The climate is classified as continental. Winters are 

long and snowy and often extremely cold; January maximum and 

minimum mean temperatures are -2.9 and -15.4°C (26.8 and 

4. 3°F) respectively ( Crivitz-High Falls, Wisconsin) . The 

mean number of days having minimum temperatures of 0°C or 

below is 185. Snowfall during the period 1930-1959 ranged 

from 61.0 to 198.1 em (24-78 in) with a mean of 121.7 em 

(47-9 in). Summers are relatively short with warm days and 

cool nights; July maximum and minimum mean temperatures are 

28.5 and 13.2°C (83-4 and 55.8°F). 

precipitation is 70.8 em (27.9 in). 

Mean annual 

The original forest types were conifer-hardwoods with 
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sections of pine (Pinus spp.) savanna to the north and east 

(Curtis 1959). Extensive cutting and subsequent fires 

between 1870 and 1934 changed the original types to those 

dominated by aspen (Populus spp.), oak (Quercus spp.), and 

northern hardwood (U.S.D.A. Forest Service 1976; Curtis 

1959). 

The vegetation of the Lakewood District is diverse and 

is characterized by numerous small stands of timber (Table 

1 ) . Deciduous stands are dominated by aspen, oak, birch 

(Betula spp.), and northern hardwoods consisting of maple 

(Acer spp.), beach (Fagus grandifolia), and birch. Conifer 

stands are dominated by white pine (R...:_ strobus), red pine 

( P. resinosa), jack pine (R...:_ banksiana), and swamp conifers 

consisting of cedar (Thuja occidentalis) and tamarack (Larix 

larcinia). Red pine and jack pine occur most commonly in 

plantations. 
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Table 1. The distribution of timber types in 24 compartments 
surrounding turkey release sites in the Lakewoo'd 
District. Data from 1964 timber survey. 

Timoer Type 

Aspen 

Oak 

Northern hardwood 

Swamp conifer 

Red pine 

Lowland hardwood 

Jack pine 

Birch 

Lowland brusha 

White pine 

Misc. 

Area 
Hectares (Acres) 

3395.8 (8391) 

1662.1 (4107) 

1330.6 (3288) 

114 7. 7 ( 2836) 

921 ·9 (2278) 

790.8 ( 1954) 

764.9 (1890) 

588.4 (1454) 

512.7 (1267) 

150.1 (371) 

1112.1 (2748) 

12,377-1 (30,584) 

a Predominently tag alder (Alnus rugosa). 

Percent 

27-44 

13-43 

10.75 

9-27 

7-45 

6.39 

6. 18 

4-75 

4. 14 

1.21 

8.99 

1 oo.o 



METHODS 

Eighty-three wild turkeys were trapped by the Michigan 

Department of Natural Resources in Roscommon County, 

Michigan and transported by airplane to Antigo, Wisconsin. 

Fifteen turkeys (4 adult and 7 juvenile females, 4 adult 

males) were received in shipments on 16 February and 2 March 

1977. Sixty-eight turkeys ( 14 adult and 26 juvenile 

females, 10 adult and 18 juvenile males) were received in 

three shipments between 31 January and 14 February 1978. 

Two birds ( 1 adult female and 1 adult male) died before 

release; thus 81 turkeys were released in the Lakewood 

District during 1977 and 1978. 

The original stocking proposal called for the release of 

8 to 12 birds at 5 sites during winter 1977. Problems with 

trapping resulted in the capture of only 15 birds during 

this season and because of this, research was terminated in 

April 1977. The project was resumed in January 1978 with a 

slightly modified stocking plan. The number of release 

sites was reduced from 5 to 4; the number of turkeys planned 

for release remained at 40 to 60. 

Birds were transported in plywood crates with wire mesh 

bottoms or in cardboard packing crates; both types were 

designed specifically for shipping turkeys and, excepting 

large males, could accommodate two birds. 

All birds were flown from Michigan on the day of capture 

except for 4 juvenile hens which were received on 2 March 

9 
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1977, several (exact number unknown) days after capture. 

A small cloth bag was slipped over each bird's head when 

it was removed from the shipping crate; the bag was secured 

with a drawcord around the neck. By covering the bird' s 

eyes in this manner, the turkey did not struggle and could 

be easily handled, thus reducing stress and minimizing 

feather loss. 

The turkeys were weighed, and tagged on the leading edge 

of the left wing with metal Jiffy wing bands, #1 005 size 3 

and size 681 (National Band and Tag Company, Newport, 

Kentucky). Birds to be released at 2 of 4 sites also were 

fitted with colored and numbered patagial wing markers 

(Knowlton et al. 1964). 

Turkeys had been previously aged, sexed, and leg-banded 

by the Michigan Department of Natural Resources at the time 

of capture; these data were confirmed during weighing and 

tagging in Wisconsin. Birds were classed as adults if they 

had lived past the beginning of their second winter; 

juveniles were between the beginning of the first winter and 

the beginning of their second winter. All birds were also 

inspected for injuries. 

Twenty hens were selected for radio-tagging. 

transmitters used in 1977 were manufactured 

All radio 

by the 

University of Minnesota Bio-electronics Laboratory at the 

Cedar Creek Natural History Area, Bethel, Minnesota. 

Transmitter circuitry was similar to that designed by 

Cochran and Lord (1963). Transmitters were powered by 
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Lithium Power Conversion Inc. 660-3 cells and had an 

estimated life ranging from 280 to 380 days. The 

transmitting antenna was constructed of 1.6 mm (1/16 inch) 

diameter plactic coated aircraft cable 35.5 em ( 14 inches) 

in length. The transmitter, battery, and antenna base were 

potted in 3M Scotch Cast Resin Number 5. The harness, which 

utilized wing loops and a neck loop to hold the transmitter 

between the bird's wings, was constructed of 16 gauge teflon 

coated wire inside 14 guage PVC tubing. The harness was 

adjustable and could be secured by tying knots in the wire 

and coating them with epoxy glue. The entire transmitter 

package, which was wrapped in black electrical tape to make 

it as inconspicuous as possible, weighed about 90 grams. 

This was 3. 2 percent of the weight of the smallest hen 

fitted with a transmitter. 

Nine of the transmitters used during 1978 were 

manufactured by the TIM-Bio-electronics Laboratory; six were 

manufactured by Wildlife Materials Inc. Carbondale, 

Illinois. Those from Wildlife Materials (Model LP-2140-MD) 

were powered by lithium batteries and had an estimated life 

of 370+74 days. The transmitter and battery were mounted on 

plastic backpack plates. Surgical tubing sheathed in black 

braided nylon was used to attach the transmitter package 

with wing loops. Total weight of the package averaged 90 

grams. 

All transmitters broadcast between 150.860 and 151 • 320 

mz. 
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The receiver (Model LA 12) was manufactured by AVM 

Instrument Company, Champaign, Illinois. 

Turkeys were released at 4 sites in the Lakewood 

District (Figure 2). Birds were released the same afternoon 

as their arrival in Wisconsin if sufficient time remained 

during the day so that turkeys could be released at least 30 

minutes before sunset. If little daylight remained, which 

might have prevented birds from finding adequate roost 

sites, release was delayed until the following morning. 

Small open areas surrounded by timber were chosen for 

specific release sites. Openings offered an unobstructed 

flight path that reduced the chances of injury and the 

adjacent timber provided nearby perch sites that helped 

prevent immediate long range dispersal of released birds. 

All birds were released similtaneously from their shipping 

crates which were set in a line on the perimeter of the 

opening. 

All turkeys were released at the Bucks Ranch site in 

1977; 3 adult and 2 juvenile hens were fitted with radio 

transmitters. 

In 1978, turkeys were released at all 4 sites. Those 

released at Airport Road and Knowles Creek sites were fitted 

with colored patagial wing markers. Selected birds at Bucks 

Ranch (4 adult and 3 juvenile hens) and Crooked Lake (3 

adult and 5 juvenile hens) were fitted with transmitters. 
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Telemetry 

Radio-tagged turkeys were located using standard 

tracking techniques (Brander and Cochran 1971). Locations 

were determined from a vehicle with a 3. 35 m ( 11 ft.) , 8 

element yagi antenna (HyGain 28) fastened to a mast and 

supported by a roof mounted tripod. Listening positions 

were established as needed and marked on timber type maps; 

61 positions were used during the study. Locations of 

radio-tagged birds were determined by selecting listening 

positions that created a triangulation angle as close as 

possible to 90° in order to minimize error (Heezen and 

Tester 1976), and that permitted reception of a clear 

signal. Reception distance varied from 2.4 km (1 .5 mi.) to 

8 km (5 mi.). 

Daytime locations when turkeys were on the ground and 

moving, were accurate to within 4.8 ha (12 A.); accuracy at 

night, when birds were roosting, was within 1.6 ha (4 A.). 

Daytime accuracy was determined by triangulating on a 

transmitter carried by an assistant who walked a 1 0-meter 

circle at a known location. This simulated field tracking 

conditions during the day and provided a better estimate of 

error than measurements determined from a stationary 

transmitter. Roost location accuracy was determined by 

fastening a transmitter to a tree 2 m. (6.6 ft.) above the 

ground at a known location and triangulating its position. 

Estimates of both daytime and roost location accuracy 

represent maximum error; in most cases error is less. 
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During the study a total of 712 triangulated day locations 

and 443 triangulated roost locations were plotted. 

Observations of radio-tagged turkeys were obtained by 

tracking with a hand-held 4-element antenna (HyGain 23). 

Accuracy for observed locations was determined to be within 

0.4 ha (1 A.). In dense forest it was sometimes not 

possible to see a radio-tagged. bird even though signal 

strength indicated the bird was extremely close. Locations 

obtained under these conditions were classified as known 

locations and were accurate within 0.4 ha (1A.). A total of 

333 observed or known locations were obtained during the 

course of the study. 

Home Range Analysis 

Monthly home ranges were determined by the minimum area 

method (Dalke 19421; Mohr 1947) and the modified minimum 

area method (Harvey and Barbour 1965). Both were included 

in the analysis to provide a basis for comparison with 

previous studies (Figure 3). The former connects the 

outermost locations of an animal and consequently includes 

large areas where the animal spends little or no time. The 

modified minimum area reduces this area by excluding some 

telemetry locations and was considered more useful since it 

defined home ranges that corresponded more accurately with 

field observations. A minimum of 10 locations distributed 

over a period of 20 days in a month was considered necessary 

for calculation of home range for each radio-tagged turkey. 
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Method. Line (M) shows the major axisi (m) 
is the minor axis. 
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Seasonal home ranges were determined by using the 

minimum area method for radio-tagged turkeys that survived 

at least through spring 1978. Seasons were defined as 

follows: winter-from release to 9 March; spring-from 1 0 

March to 7 June; summer-from 8 June to 31 August. 

All home range areas were measured with a polar 

planimeter. 

The distance between the 2 most separated points in a 

given month was defined as the major axis. The minor axis 

was defined as the perpendicular distance between 2 points 

farthest from the major axis with 1 point lying on each side 

of the major axis. 

Habitat Use Analysis 

A total of 1488 locations were plotted on U.s. Forest 

Service timber survey maps which show covertypes of all 

public land in the Nicolet National Forest. Areas of 

private land frequented by radio-tagged turkeys were 

cover-typed from aerial photographs confirmed by field 

examination. 

Covertype composition at telemetry locations was 

analyzed by determining importance values (Cox 1976) 

modified by Davis (1978) which are as follows: 

1) Density = total number of times a particular 

covertype occured/total area of all stands 

2) Dominence = total area of a particular 

covertype/total area of all covertypes 
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3) Frequency = number of plots in which a particular 

covertype occurred/total number of plots. 

Habitat use data generated by telemetry have often been 

analyzed by quantifying telemetry locations in a particular 

habitat as a proportion of all telemetry locations. This 

method is valid in situations where there is little error 

and assumes that the tracked animal is exactly where the 

point is plotted on the map. Neither of these conditions 

could be met for triangulated day or roost locations in this 

study. Terrain, dense vegetation, bird activity, time lag 

between triangulation fixes, weather, and skill of the 

operator were all factors contributing to error. Analysis 

of habitat-use by importance values incorporates this error. 

For habitat use analysis, 25 covertypes on the timber 

survey maps were combined into nine categories (Table 2). 

Recent timber survey maps of the area inhabited by 

radio-tagged turkeys were not available; therefore, maps 

from 1964 were used. Davis ( 1978), in a study of pine 

marten ( Martes americana) habitat use on the Nicolet 

National Forest, compared importance values and ranks 

calculated from 1964 and 1974 timber surveys and found them 

to be nearly identical. 

Turkeys were grouped according to age and release site, 

and habitat importance values and ranks calculated at 

monthly intervals for each group. 

Habitat availability was determined from importance 

values and ranks based on 190 locations randomly distributed 
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Table 2. Combined habitat types and component cover-types 
used in habitat analysis. 

Combined Habitat Type 

Aspen 

Birch 

Oak 

Northern hardwood 

Lowland hardwood 

Lowland conifer 

Upland conifer 

Open 

Miscellaneous 

a Component Cover-Types 

Aspen 

Birch 

Oak 

Northern hardwood 

Lowland hardwood 

Swamp conifer 
Black Spruce 
Lowland brush 
Unproductive lowland-spruce, larch 
Unproductive lowland brush-alder 
Marsh-muskeg 

Jack pine 
Red pine 
White pine 
Upland spruce-fir 

Upland brush 
Open 
Wildlife opening 
Unproductive upland 
Road 

Areas reserved for recreation 
Watershed or seed production areas 
Experimental forest 
Water 
Private 

a Obtained from USDA Forest Service Timber Survey Maps. 
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over the area occupied by turkeys. Importance values and 

ranks from telemetry locations were compared to those 

calculated for available habitat. 



Winter 

RESULTS AND DISCUSSION 

Home Range 

Turkeys made very limited movements following release. 

Data from 1978 show that adult and juvenile hens moved mean 

distances of 382 m and 503 m, respectively, from release 

sites to the center of the home range in February (Table 3). 

Home ranges were also very limited with those during 

February being the smallest observed in the course of this 

study (Tables 4 and 5, Figure 4). In 1977 adult home ranges 

averaged 11.8 ha; a single juvenile covered 13.1 ha. In 

1978 home ranges were smaller with adults and juveniles 

covering 6.3 and 8.3 ha, respectively. 

Winter ranges of Wisconsin turkeys cannot be compared 

directly to those of Michigan birds (Lewis 1963) since the 

wintering periods used for calculating home range size are 

of different length; Michigan winter was defined to be from 

24 December to 1 March while Wisconsin winter extended from 

release on 31 January to 8 March. Despite these 

differences, winter ranges of Wisconsin turkeys are probably 

smaller since the average range for the entire 1978 winter 

period for all Wisconsin birds is only 2.96 ha (7.3 A.) 

larger than the daily winter range of 19.84 ha ( 49 A.) 

reported for Michigan birds. 

Snow depth and consistency were major factors affecting 

movements and home range size. At the time of release No. 3. 

and No. 4 (31 January and 2 February 1978), snow depth in 

21 
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Table 3. Distances moved by radio-tagged hens from release 
sites to the center of their February home range 
in 1978. 

Age Hen No. Distance moved (m) 

Adults 8 282 
9 483 

11 241 
17 322 
18 563 
19 402 

Juveniles 6 322 
7 483 

12 885 
1 3 483 
14 483 
1 5 483 
16 402 
20 483 
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Table 4· Home ranges (hectares) of turkeys determined by the 
modified minimum area method (acres in parentheses). 

Month Age N X Range 

1977 

February Ad 3 11 • 8 ( 29. 2) 8.3(20.5)-17.0(42.0) 
Juv 1 13.1 (32.3) 

March Ad 1 54. 1 ( 1 33. 6) 
Juv 2 76.9(190.0) 35-8(88.5)-118.0(291.6) 

1978 

February Ad 4 6.3(15.6) 4. 2 ( 1 0. 4) -8. 1 ~ 20. 0 ~ 
Juv 7 8.3(20.5) 3. 7 ( 9.1 ) -1 5. 7 38.8 

March Ad 3 88.4(218.4) 33-7(83.3)-120.8(298.4) 
Juv 4 19.1(47.2) 6.5(16.0)-31-7(78-4) 

April Ad 3 125 .1 ( 309. 1 ) 80.9(199-9)-147-4~364.6) 
Juv 4 353.6(873-7) 41.6(102.8)-545-4 1347.6) 

May Ad Insufficient data 
Juv Insufficient data 

June Ad 3 61.5(152.0) 36.9(91.2)-96.3(238.0) 
Juv 2 134-5(331-4) 62.3(154.0)-205-9(508.8) 

July Ad 3 144-7(357.6) 53-1 (131.2)-327.8(810.1) 
Juv 2 104-4(258.0) 

August Ad 3 20.1(49-7) 15.1(37-2)-30.0(73-9) 
Juv 2 7 2. 0 ( 1 77. 9) 
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Table 5. Home ranges (hectares) of turkeys determined 
minimum area method (acres in parentheses). 

by the 

Month As_e N X Rans_e 

1977 

February Ad 3 36.0(89.0) 34-0(84.0)-38.2(94-4) 
Juv 1 45-9(113.6) 

March Ad 1 348.8(861.9) 
Juv 2 200.4(495-2) 73-5(181.6)-327-3(808.8) 

1978 

February Ad 6 20.7 (51 • 1 ) 15-5(38.3)-27.5(68.0) 
Juv 8 23.0(56.8) 16.2(40.0)-32.7(80.8) 

March Ad 3 308.1 (761 .3) 82.4(203.6)-570.1(1408.7) 
Juv 4 79-4(196.2) 22.7 (56. 0) -1 36 .1 ( 336.3) 

April Ad 3 288.7(713-4) 243-3(608.6)-313-7~775-2) 
Juv 4 990.5(2447-5) 98-4(243-2)-1509.7 3730-4) 

May Ad Insufficient data 
Juv Insufficient data 

June Ad 3 1 61 . 6 ( 399. 3) 85.0(210.0)-286.7(708.4) 
Juv 2 415.0(1025.6) 360.5(890.8)-469.4(1159-9) 

July Ad 3 601 . 4 ( 1486. 1 ) 428.5(1058.8)-947-1(2340.4) 
Juv 2 463.5(1145-2) 

August Ad 3 52. 1 ( 1 28. 7) 34-6(85.6)-87.1(215-3) 
Juv 2 140.2(346.4) 
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hardwood stands averaged 40 em (Figure 5), with the upper 20 

to 25 em being soft and fluffy. Between February and 14 

February 1978 turkeys showed a reluctance to move through 

the soft snow. During this period, birds were commonly 

observed in trees even during daylight hours and very few 

tracks could be found. When turkeys were observed walking, 

they appeared to experience difficulty in moving through the 

snow. Their breasts were in contact with the snow and their 

movements were extremely slow. 

I created numerous snowshoe trails while tracking with a 

hand-held antenna; this provided a network of packed 

travelways upon which turkeys could move quite freely. 

Turkey tracks were abundant on these trails and in some 

areas movement on the ground was confined almost exclusively 

to these packed areas. These trails incresed the mobility 

of turkeys and may have induced them to range over larger 

areas. 

Snow depth during 1977 was half that recorded for 

February 1978. Turkeys were able to move freely across the 

surface. This ease of movement probably contributed to the 

slightly larger home ranges in 1977 as compared to 1978. 

The conclusion that snow depth is a major factor 

affecting turkey movement is shared by other investigators 

in several states. Lewis (1963) reported that winter 

movements of Michigan turkeys generally decreased when snow 

depths exceed 25 em. Similarly, as snow depth increased, 

Minnesota turkeys showed smaller home ranges (Porter 1976). 
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In New York, powder snow 15 to 20 em reduced daily 

movements, and snow depths of 30 to 38 em practically halted 

all movement (Austin and DeGraff 1975). 

Spring 

Home ranges of both age classes of radio-tagged female 

turkeys increased subst.antially during spring. In 1978 

turkeys generally remained within their winter ranges during 

early March when snow was still deep but by mid March they 

began expanding their ranges as winter conditions moderated. 

This was especially true for adult hens, which expanded 

their average range from 6.3 ha in February to 88.4 ha in 

March, nearly a 15-fold increase. Juveniles expanded their 

average range from 8.3 ha in February to 19.1 ha in March, 

but some birds stayed within their winter ranges for nearly 

the entire month. Data from March 1977 also show expanding 

ranges for both classes of females. Home ranges of adult 

hens continued to increase in April 1978 ( 125.1 ha) until 

they were 20 times the size of those observed during 

February, though the expansion during April was not nearly 

as rapid as that observed during March. Juvenile females in 

contrast showed a tremendous expansion of home range in 

April amounting to over a 40-fold increase over the area 

used during February. April ranges of juveniles (353.6 ha) 

were the largest observed during the study and were 2. 5 

times larger than those of adult hens. 

The substantial increase in movement between winter and 

spring reflects both the moderating snow conditions during 
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March and early April, and the normal spring dispersal from 

wintering areas. That movements during early spring and 

later during dispersal were highly linear is evident from 

examination of major and minor axes in Table 6. The effect 

of weather on spring movements of turkeys has been noted for 

turkeys in New York (Proud 1969), Missouri (Ellis and Lewis 

1967), and Minnesota (Porter 1977). 

Spring dispersal distances of radio-tagged hens to nest 

sites are presented in Table 7 and show great variation. 

The average .distance moved by adults ( 2. 40 km) is less than 

that moved by juveniles (3.18 km). Porter (1977) observed a 

similar difference for Minnesota turkeys. Ellis and Lewis 

( 1967) suggested that for Missouri turkeys, this may be a 

result of adult hens occupying desirable nesting locations 

near wintering areas and that juvenile hens are forced to 

move greater distances because of crowding. In Nicolet 

National Forest, where population density is very low, this 

is unlikely to have been a factor. All radio-tagged hens 

began limiting their movements in late April to areas where 

they eventually nested. Laying occurred during this period 

and by mid May all radio-tagged hens were incubating. Birds 

were monitored regularly throughout incubation. However, 

not enough radio locations were collected while hens were 

off their nests to allow for calculation of home ranges 

during May. 
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Table 6. Major and minor axis lengths (meters) of home 
ranges of wild turkeys. 

Major Axis Minor Axis 
N X Range X Range 

1977 

February 
Ad (3) 1193.2 96 5. 6-1 408. 1 603.5 442.6 -724.2 
Juv ( 1 ) 965.6 804.7 

March 
Ad ( 1 ) 3379.5 1689.8 
Juv (2) 2796.2 1448.4-4143.9 1026.0 844·9-1207.0 

1978 

February 
Ad (6) 777.9 684.0 -885.1 489.5 281.6 -603.5 
Juv (8) 829.8 643·7-1247.2 407.4 321.9 -603.5 

March 
Ad (3) 3124.9 1247.2-4747.4 1555.7 11 26. 5-2092. 1 
Juv (4) 1 569. 1 804.7-2333.5 684.0 362.1-1005.8 

April 
(3) Ad 4050.1 2695.6-6638.4 1555.7 1068.3-1931.2 

Juv (4) 5562.2 1488.6-7724.6 2494·4 1126.5-2977.2 

May 
Ad Insufficient data 
Juv Insufficient data 

June 
Ad (3) 1971 . 4 1247.2-2655.3 1327.7 885.1-1931.2 
Juv (2) 3138.4 2896.7-3379.5 2192.7 2172.6-2212.8 

July 
Ad (3) 5203.4 3902.6-7805.1 1944.6 1649.5-2092.1 
Juv (2) 3460.0 1931 .2 

August 
Ad (3) 1099.7 844.9-1609.3 684.0 603.5 -844.9 
Juv (2) 2414.0 925.3 
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Table 7. Distances moved from the center of winter range 
to nest site by radio-tagged turkeys in 1978. 

Hen No. Distance moved (km) 

Adults 8 0.16 
1 1 0.60 
17 6.43 

Juveniles 13 4-26 
1 5 4-35 
20 0-93 

Adult 
Mean 

2.40 

Juvenile 
Mean 

3.18 
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Summer 

Home ranges of radio-tagged females varied between age 

classes throughout the summer. Juvenile hens, none of which 

nested successfully, had their second largest home ranges of 

the study during June (134-5 ha.). Home range size 

decreased in July to 104.2 ha and again in August to 72.0 

ha. This was about one-half that observed in June. 

Adult hens, all of which nested successfully, showed 

limited movements during early June because of incubation 

and low mobility of newly hatched poults. All hens 

increased their movements around mid June, perhaps as they 

searched for better brood habitat, but towards the end of 

the month their ranges became stabilized. 

In July, hens with broods again increased their 

movements and made distinct changes in home range. Home 

range size increased from 61 • 5 ha in June to 144.7 ha in 

July, which was the largest observed for adults during any 

monthly period of the study. That these movements were 

highly linear can be seen from major axis length data in 

Table 6. Broods were between 25 and 36 days old when these 

movements occurred. By mid July hens restricted their 

movements to a limited portion of the area covered during 

the early part of the month. This coincided with a shift in 

habitat use by 2 broods and suggests that changing food 

availability and dietary requirements may have affected 

their movement. The concentrated use of a limited area 

evident at the end of July continued throughout August, and 
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in contrast to July, home range of adults during August 

(20.1 ha) was the second smallest observed during the study. 

Average summer home ranges of hens with broods in 

Wisconsin greatly exceeded those observed in other states. 

Minnesota (Porter 1976) and Alabama (Speake et al. 1975) 

data show average summer home ranges of 120 and 111 ha, 

respectively, for hens with broods while those observed in 

Wisconsin were 794.8 ha; nearly seven times larger (home 

ranges determined by minimum area method). 

A comparison of July major and minor axis lengths 

(5203.4 and 1944.6 m, respectively) for Wisconsin turkeys, 

with that available from Minnesota (Porter 1976) (2179·9 and 

939.0 m, respectively) shows that axes lengths are 

considerably greater for Wisconsin birds, and in the case of 

adults with broods, are more than twic~ as large as those 

observed in Minnesota. 

The method used to delineate home ranges affects the 

magnitude of variability between Wisconsin and Minnesota 

populations. 

the minimum 

While average summer home ranges delineated by 

area method show a seven fold difference, 

monthly home ranges for June and July delineated by the 

modified minimum area method are not nearly so dissimilar. 

In June, average home ranges of adults were 61.5 ha in 

Wisconsin (modified minimum area method) and 72 ha in 

Minnesota. During July, Wisconsin adult hens had ranges 

that were twice those of Minnesota adult hens. 
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The similarity of home ranges between these populations 

during June is probably more indicative of the restraints 

placed on brood movement by limited mobility of young poults 

than it is a reflection of habitat suitability or 

d istri but ion. The possible effects of habitat suitability 

and the availability of food are probably more clearly 

indicated by data from July and August. 

The wide ranging movements of Wisconsin turkeys evident 

from the large average summer home ranges and major axis 

measurements appear to show that turkeys must search 

considerably larger areas to find adequate resources in the 

Nicolet National Forest than is necessary for birds in 

Minnesota or Alabama. The stabilization of home ranges by 

mid July, and concentrated use of small areas during August, 

suggest that suitable habitat does exist in the Nicolet and 

may indicate that turkeys have no need to move once such 

habitat is located. 

Habitat Use 

Winter 

Winter habitat use data (Table 8) for turkeys released 

at Bucks Ranch show that oak, upland conifer, and open areas 

were the three most important habitat types. 

Factors accounting for the use of oaks are not readily 

apparent. It seems unlikely that food was a major factor 

since the previous fall's mast crop did not produce an 

abundance · of acorns and those that were produced were 
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Table 8. Monthly importance values (LV.) and ranks of 
habitat used by wild turkeys during 1978 at Bucks 
Ranch and Crooked Lake release areas. 

Juveniles Adults 
Release site Rank Type I. v. Type r. v. 

Februarl 
Bucks Ranch 

1 Oak 98.0 Oak 113.3 
2 Up. Conf. 82.2 Up. Conf. 86.9 
3 Open 52. 1 Open 71.7 
4 Low. Conf. 49.7 Aspen 21.5 
5 Aspen 18.0 Low. Conf. 7.2 

N=62 N=57 

Crooked Lake 
1 Aspen 134.0 Aspen 77.7 
2 Low. Hardwd 103.6 Oak 74.0 
3 Oak 54.8 Low. Hardwd 52.7 
4 Open 4.5 Low. Conf. 40.7 
5 Low. Conf. 3. 1 Up. Conf. 40.5 
6 Open 14.5 

N=99 N=43 

March 
Bucks Ranch 

1 Up. Conf. 90.2 Oak 129.8 
2 Low. Conf. 76.7 Open 88.3 
3 Oak 57.0 Up. Conf. 58.8 
4 Open 44·4 Aspen 1 2. 2 
5 Aspen 31.7 Low. Conf. 10.9 

N=16 N=68 

Crooked Lake 
1 Low. Hardwd 124.0 Aspen 104.8 
2 Aspen 101 . 4 N. Hardwd. 78.8 
3 Oak 37.5 Low. Conf. 36.2 
4 Low. Conf. 17.6 Up. Conf. 30.0 
5 Up. Conf. 12.7 Low. Hardwd. 22.1 
6 Open 4.0 Open 1 5 .o 
7 N. Hardwood. 1.9 Oak 13. 1 

N=115 N=31 
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Table 8, continued. 

Juveniles Adults 
Release site Rank Type I. v. Type I. v. 

A;Eril 
Bucks Ranch 1 No data Oak 165.3 

2 Open 70-4 
3 Aspen 29-5 
4 Up. Conf. 27-5 
5 Low. Hardwd 3-4 
6 N. Hardwd. 2.2 
7 Low. Conf. 1.6 

N=68 

Crooked Lake 
1 Aspen 59-4 N. Hardwd. 124-3 
2 N. Hardwd. 56.2 Aspen 92.6 
3 Low. Hardwd. 55-9 Oak 22.6 
4 Oak 41.2 Low. Hardwd 21.3 
5 Birch 25.1 Low. Conf. 17. 1 
6 Mise. 22.5 Open 14.2 
7 Up. Conf. 17.8 Up. Conf. 4-3 
8 Low. Conf. 11.3 Birch 3-7 
9 Open 10.6 

N=132 N=32 

May 
All hens nesting. Not enough locations were 
recorded when hens were off their nests for 
analysis of habitat use. 
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Table 8, continued. 

Juveniles Adults 
Release site Rank Type I. v. Type I. v. 

June 
Bucks Ranch 

1 No data Aspen 112.3 
2 Oak 68.6 
3 Open 62.8 
4 Low. Conf. 25.0 
5 Up. Conf. 13.8 
6 N. Hardwd. 7.1 

Birch 2.8 

N=91 

Crooked Lake 
1 Aspen 149-9 Aspen 98.4 
2 N. Hardwd. 76.0 Low. Hardwd. 63.8 
3 Oak 27.5 Misc. 53-0 
4 Low. Hardwd 26.4 Low. Conf. 39-4 
5 Open 7-6 Open 28.1 
6 Birch 5-5 N. Hardwd. 17-3 
7 Up. Conf. 5.0 
8 Low. Conf. 2.2 

N=53 N=30 

July 
:8UC"Ks Ranch 

1 No data Open 184.0 
2 Up. Conf. 64.8 
3 Aspen 29-5 
4 Oak 1 2. 6 
5 N. Hardwd. 4-8 
6 Low. Conf. 4-4 

N=100 

Crooked Lake 
1 Aspen 97-2 Aspen 209-3 
2 Low. Hardwd. 72-5 Low. Conf. 45-2 
3 N. Hardwd. 51.6 N. Hardwd. 21 . 0 
4 Low. Conf. 28.5 Open 20.3 
5 Oak 25-5 Misc. 4-3 
6 Up. Conf. 20.7 
7 Birch 4-0 

N=74 N=42 
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Table 8, continued 

Juveniles Adults 
Release site Rank Type I. v. Type I. v. 

August 
Bucks Ranch 

1 No data Open 181 • 2 
2 Up. Conf. 106.5 
3 Aspen 12.3 

N=52 

Crooked Lake 
1 Aspen 89.0 Aspen 163. 1 
2 Low. Hardwd. 69-3 Low. Conf. 61.3 
3· N. Hardwd. 50-5 Open 36.4 
4 Up. Conf. 4 7.1 Birch 26.1 
5 Oak 32-3 Up. Conf. 8.9 
6 Low. Conf. 11.9 N. Hardwd. 4.2 

N=38 N=25 
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generally unavailable to turkeys because of snow depths of 

40 to 50 em. Oaks may have provided roost sites during 

daylight hours but no data are available to support this. 

The extensive use of upland conifer habitat, primarily 

red pine plantations, was a direct result of snow depth and 

consistency. In early February, during the first releases 

of 1978, snow depth in conifers was half that found in 

deciduous stands (Figure 5). In the conifer stands, snow 

accumulated on the boughs and later fell to the ground, 

creating a settled surface that was solid enough to allow 

turkeys to walk without sinking breast deep. Conifer 

habitat provided the only areas where turkeys could move 

freely. Few tracks were observed in deciduous habitat while 

in some upland conifer habitat they were numerous. 

Although turkeys made extensive use of red pine 

plantations, they generally avoided the interior portions of 

these stands. Movements of turkeys through these areas were 

generally straight line in nature suggesting that the 

interiors of plantations provided travelways for birds but 

were used for little else. This is supported by observation 

of turkey tracks and sign that indicated birds rarely 

stopped to feed or scratch the surface of the snow in these 

areas. This contrasts with the use of edges of conifer 

plantations adjacent to oak stands and open areas where 

birds spent a large portion of their time during periods of 

deep soft snow. Edges of conifer plantations that received 

abundant sunlight provided optimal walking conditions. Seed 
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heads of forbs protruded above the snow and blackberry 

(Rubus spp.) canes were common in these areas. 

One radio-tagged juvenile female, tracked throughout 

most of a day in mid February, exhibited that which may have 

been typical behavior during this part of the winter. She 

circled a small opening traveling between seed heads and 

blackbery canes protruding above the snow. After circling 

much of the opening she entered the red pine plantation and 

walked nearly a straight line until encountering a second 

opening. She searched much of this area and again moved in 

a straight line to a third opening which was also searched 

for food. 

Adults and juveniles selected similar habitat at Crooked 

Lake release area, but there, unlike the Bucks Ranch area, 

aspen was a major component. The use of aspen may reflect 

its availability (Table 9) • This would have been true, 

particularly for juvenile he~s during the days immediately 

following release when the birds remained perched in aspen 

adjacent to the release site. At this time, when snow was 

deep, birds appeared to use habitat that was readily 

available. 

That lowland hardwood comprised a substantial portion of 

the habitat used by adult and juvenile hens is best 

explained by the conifer component of this timber type, 

primarily white spruce (Picea glauca). Like the red pine at 

Bucks Ranch, the spruce in this area created snow conditions 

upon which turkeys could walk. In addition, snow did not 
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Table 9 Importance values (I.V.) and ranks of available 
habitat types calculated from 190 randomly 
distributed locations. 

Rank 

1 
2 
3 
4 
5 
7 
8 
9 

Habitat Type 

Aspen 
Lowland Conifer 
Upland 
Oak 
Open 
Miscellaneous 
Birch 
Lowland Hardwood 

r. v. 

74-5 
45-5 
36-9 
27-9 
27-3 
24.6 
18.4 
18. 1 
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build up beneath the trees. Unlike deciduous stands where 

turkeys were never successful in scratching through to bare 

ground, the areas near the trunks of some white spruce were 

scratched free of snow. Under a few trees snow was 

scratched through to bare ground out nearly as far as the 

tips of the branches. 

Intermittent flowing water in the lowland area also 

helped keep snow depth to a minimum. Turkeys created an 

extensive network of trails between spruces and flowing 

water where numerous tracks and scratchings indicated 

concentrated feeding activity. Tree trunks, logs, and rocks 

in this area were denuded of mosses and lichens by turkeys. 

The use of conifers during winter by turkeys has been 

reported in several states but not nearly to the extent 

observed in this study. Generally they are regarded as 

being important for roost sites, as in West Virginia (Glover 

1 948) and Pennsylvania ( Wunz and Hayden 1975) • Conifer 

plantations in Minnesota were used for immediate cover when 

birds were disturbed, and occassionally for feeding and 

loafing, but importance of conifer habitat was considered to 

be low (Porter 1976). 

The factors governing winter habitat use in Wisconsin 

appear to be different from those operating elsewhere. 

Cultivated crops, particularly corn, provide predictable 

sources of quality winter food for turkeys in Minnesota 

(Porter 1976) and Missouri (Ellis and Lewis 1967). In both 

areas this food supply is considered to be the primary 
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factor affecting the selection of wintering areas. 

Tradition, as noted in prairie chickens (Tympanuchus cupido) 

by Hamer strom and Hamer strom ( 1949), may also play a 

significant role in guaranteeing that turkeys know before 

hand where they can find food. Ellis and Lewis ( 1967) 

considered this to be an important factor for Missouri 

turkeys. 

High quality winter food from cultivated crops is not 

readily available for introduced turkeys in the Nicolet 

National Forest. Because Wisconsin turkeys lacked the 

benefits derived from the traditional knowledge of food 

sources, maximum mobility during the search for food was of 

prime importance. The selection of conifer habitat is a 

direct result of this need. This selection, based first on 

the need for maximum mobility and only secondarily on 

availability of food is probably the most important 

distinction between this introduced population, north of the 

periphery of its original range, and established populations 

further south. 

The extensive use of lowland habitats also contrasts 

with observations of turkeys in Minnesota where they made 

almost exclusive use of high elevation topography. 

Wisconsin birds selected conifer habitat with intermittent 

flowing water, where food was available and they could move 

easily. The importance of spring seeps and flowing water in 

winter habitat has been reported for Michigan (Lewis 1962) 

and West Virginia (Glover 1948). 
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Spring 

Habitat use patterns generally paralleled those of 

February. A single surviving juvenile hen at Bucks Ranch 

made continued use of conifer habitats before she died. 

Adult hens decreased their use of conifer habitat and 

increased their use of open areas. Oak habitat was the 

number 1 ranking habitat type and when associated with 

openings was especially valuable to turkeys. Birds foraged 

extensively on small open south facing slopes adjacent to 

oak stands during mid March. These areas were the first to 

be free of snow and thus provided easy access to acorns. 

Park-like stands of large oaks on south facing slopes were 

also heavily used. 

The importance of associated oak and open habitats on 

south facing slopes to turkeys surviving the winter in the 

Bucks Ranch area is supported by observations of Hen-11. On 

18 March this bird appeared to be weak and had difficulty 

flying. She was caught and found to be extremely thin; her 

sternum was very sharp and her weight loss was estimated to 

be about 30 percent. She was released but was not expected 

to live because her weight loss was nearly the same as that 

of birds which had already died of starvation. She was 

tracked intensively with a hand-held antenna during the 

following days. She moved into habitat composed exclusively 

of oak and openings whereas she had earlier been using an 

area of upland conifer and openings. Here she scratched 
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through large patches of oak leaves on exposed slopes. Her 

droppings indicated that she fed heavily on acorns and 

within 2 weeks she was capable of strong flight. This can 

be attributed to a sudden improvement in food availability 

and quality. 

The importance of oak habitat as a source of food for 

turkeys is well documented by food habits studies (Korshgen 

1967). South facing open slope habitat is also reported to 

be important to northern wild turkeys (Latham 1958; Kozicky 

and Metz 1948; Porter 1976). However, it is not clear, that 

other investigators have found the close association of 

these habitats to be of such importance as was observed for 

Wisconsin turkeys. This may be a reflection of greater food 

availability in other areas. 

At Crooked Lake during March, juvenile hens continued 

their use of lowland hardwood and aspen. The use of lowland 

hardwood is probably greater than would have occurred 

naturally because of supplemental feeding of ear corn near 

where turkeys fed regularly. Adult hens sustained high 

mortality at Crooked Lake and only 1 hen remained by the 

beginning of March. During the early part of the month she 

used aspen and conifer habitats but, with moderating winter 

conditions, shifted her home range to an area of northern 

hardwoods. 

There were distinct differences in habitat use between 

age classes and between release areas during April. Habitat 

use by juvenile hens at Crooked Lake was more evenly 
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distributed between habitat types than was observed in 

previous months. A similar pattern of habitat use was 

observed by Porter (1976) who suggested that diversity 

itself may be the most important characteristic of habitat 

use during this period. 

While this may be true for juvenile hens, it is 

apparently not the case for adult hens which used oak and 

northern hardwood. Those at Bucks Ranch made almost 

exclusive use of oak habitat. In early April the large 

numbers of scratchings in oak leaves indicated that acorns 

continued to be of major importance. Observations of adult 

males, and gobbling activity in the area during mid April, 

suggested that breeding behavior may also have had an effect 

on habitat use. 

Northern hardwood was the number 1 ranked habitat type 

for the adult hen from Crooked Lake. During March this 

habitat type was ranked second while in February this type 

was not used at all. Birds were highly stressed by lack of 

food by early April and use of northern hardwoods coincided 

with moderating temperatures and diminishing snow depths. 

Food resources, that earlier had been inaccessible in this 

habitat, became increasingly available. 

All radio-tagged hens nested during May but little 

consistency was found in habitat type selected. One adult 

nested in an open area containing scattered young red pine 

and adjacent to oak habitat. A second adult nested in a 

recently logged oak stand which contained considerable slash 
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and aspen regeneration. A third adult nested in a pure 

aspen stand. The latter 2 nests were both within 50 m of 

openings less than 0.5 ha in size. One juvenile hen nested 

in a stand of mixed oak and red pine. A second juvenile 

nested in a jack pine plantation adjacent to a northern 

hardwood stand and a third nested in birch habitat adjacent 

to lowland conifers. The only pattern apparent in nest site 

select ion is that adults tended to nest adjacent to 

openings, however, this was not true for juveniles. The 

importance of deciduous-open habitat ecotones is suggested 

by Williams et al. (1969) for Florida turkeys and by Porter 

(1976) for Minnesota turkeys. 

Summer 

Habitat use patterns showed similarity between age 

classes and release areas in early summer but great 

divergence between release areas in late summer. 

Aspen was the number one ranking habitat used by both 

broodless juveniles and adults with broods during June. 

Adult hens with broods remained in forested habitats that 

contained sufficient ground cover to conceal young poults 

following hatching. The understory of aspen stands, used by 

broods, was dominated by bracken fern (Pteridium aquilinum) 

which was high enough (1-1.5m) to cover adults, dense enough 

to conceal the broods, and yet open enough on the ground to 

allow birds to move freely. 
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At Bucks Ranch, two open strips, about 75 m wide, were 

interspersed within aspen habitat; these openings were 

created during the winter of 1978 by a timber harvest 

designed to benefit white-tail deer. Broods made extensive 

use of the ecotone between these habitats but generally 

remained just inside the aspen stands. These provided cover 

which was lacking in the recently logged strips, and 

probably supplied greater quanti ties of insects than did 

interior portions of the forest because of their proximity 

to openings. Martin and McGinnes ( 1975) found many more 

insects in clearings than in forested areas. Therefore is 

it reasonable to assume that insect availability in the 

ecotone would be greater than in the interior forest. The 

importance of insects in the diet of young poults is 

reported by Hurst and Stringer ( 1975) and probably has a 

major impact on habitat selection. 

The use of aspen by an adult hen from Crooked Lake with 

a brood, is similar to that of hens at Bucks Ranch, though 

openings were not nearly as important. Juvenile hens from 

Crooked Lake spent much of their time in aspen and made 

virtually no use of open habitat. This may be because these 

birds were broodless and insect availability would not be of 

major importance to them. 

The striking feature of habitat use by adults with 

broods at Bucks Ranch is the abrupt change to open habitat 

and reduction in the importance of aspen during July. The 

two adult hens combined their broods in late June, and in 
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early July began a series of wandering movements. Changing 

food habits of the poults probably account for this shift in 

habitat use. Hurst and Stringer ( 1975) showed that the 

animal:plant food ratio of poults in Mississippi is 

initially high ( 79: 21 ) but declines to 13:87 for poults 

22-38 days old. Plant foods consisted of mostly seeds. 

Grasses and forbs were largely absent from the recently 

logged openings which comprised much of the habitat used 

during June; consequently, it was necessary for broods to 

move to different habitat to obtain seeds. Their selection 

of a 32 ha abandoned pasture adjacent to upland conifer 

habitat supports the thesis that changing diet was a major 

factor affecting habitat use. This is further supported by 

the fact that poults were between 32 and 36 days old when 

this change occurred. Birds used the ecotone between these 

habitats initially, but as poults grew stronger, they moved 

farther out into the field. Turkeys were seldom found in 

forested habitat during daylight hours once the poults were 

38 to 42 days old. 

An adult from Crooked Lake also made a shift in home 

range during July when her brood was 25 days old, but unlike 

the hens at Bucks Ranch, her change in home range resulted 

in increased use of aspen. Although not determined 

quantitatively, there appeared to be less crown cover in 

this new area than in the area occupied through June and 

early July. Greater sunlight penetration seemed to have 

resulted in better growth of grasses and forbs. Williams et 
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al. ( 197 4) suggested a similar explanation for the use of 

cypress woods by hens with broods in Florida. 

The characteristics of brood habitat important to 

Wisconsin turkeys are generally similar to those noted for 

populations elsewhere. Ecotone and open habitats are 

important components of summer habitat for Minnesota turkeys 

(Porter 1977). Likewise, Lewis ( 1964) reported extensive 

use of openings by females with broods in Michigan and 

Tennessee. 

Two commonly accepted characteristics of brood habitat 

are not found in the areas utilized by turkeys in Nicolet 

National Forest. Water does not seem to be important since 

it was not included in the home ranges of birds during July 

and August. This differs from the findings of Porter (1977) 

and Korschgen (1967) who considered water to be an important 

component. Secondly, several investigators have suggested 

that diversity is a general chartacteristic of summer 

habitat (Leopold 1944, Lewis 1964, Speak et al. 1975, Porter 

1976). Turkeys in the Nicolet used very few different 

habitat types during July and August. 

Sui table habitat capable of meeting the needs of 

developing broods apparently exists in small, high quality 

patches in the Nicolet National Forest. The extensive 

movements of broods during July suggests that these patches 

are widely distrtibuted, while the limited movements during 

late July and August suggest that once these are located, 

turkeys may have no need to move again. Concentrated use of 
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a small area also suggests that surrounding habitat is of 

less value to broods. 

Causes of Mortality 

Predation 

Mortality and Survival 

Predation was a significant mortality factor during 

1977, accounting for the deaths of 3 of 4 radio-tagged birds 

and perhaps contributing indirectly to the death of the 

fourth bird. Only 1 of these 4, an adult hen, which was 

killed by an avian predator was known to be in good 

condition at the time she was killed; each of the others had 

wing injuries that prevented flight. One radio-tagged adult 

hen had a dislocated wing; the injury apparently occurred 

during trapping or handling prior to her shipment to 

Wisconsin. She survived for 9 days and was found dead 

following a sleet storm. The skin around the dislocation 

was torn open and the wing appeared gangrenous. Much of her 

back plumage and nearly half of her rectrices were missing, 

indicating that she had been pursued by a predator. Stress 

caused by the severe weather and the wing injury is believed 

to be the major cause of death. 

A second radio-tagged hen, a juvenile, was also unable 

to fly at the time of release. She was killed by a 

mammalian predator 40 days after she was released. It is 
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not known if she recovered from her injury before she was 

killed. 

Another radio-tagged juvenile hen was unable to fly when 

observed 15 days after release, although it is not known 

when the injury occurred. She was killed by a mammalian 

predator 41 days after release. 

Two juvenile hens in 1978, were known to have been 

killed by predators. One (non radio-tagged) hen was killed, 

probably by a coyote (Canis latrans) in late February; the 

other was killed by a mammalian predator during nesting 

season. 

Poaching 

Poaching did not appear to be a significant cause of 

mortality. Two birds in separate incidents were reported to 

have been poached in 1978, but details are unavailable. 

Disease 

Disease did not contribute directly to the death of any 

turkey and only in 1 instance is it believed to have been an 

indirect factor. 

Two adult birds, a male and a female, which died before 

release in 1978, were necropsied. The male was infested 

with several parasites including roundworms (Nematoda), 

tapeworms (Cestoda), and cecal worms (Heterakis gallinae), 

but parasite infestation alone was not responsible for 

death. There was an injury to the bird's back which 



53 

contributed directly to death. The combination of chronic 

parasitism and trauma due to handling were the tentative 

cause of death (D.O. Trainer, pers. comm.). The female died 

of a ruptured aorta which is a condition associated with 

stress commonly reported in domestic turkeys. With the 

exception of this lesion, the bird was found to be in good 

physical condition as evidenced by a large amount of body 

fat in and on the bird (D.O. Trainer, pers. comm.). 

The carcasses of 2 juvenile females and 2 juvenile males 

were examined for signs of disease at the National Fish and 

Wildlife Health Laboratory of the U.S. Fish and Wildlife 

Service in Madison, Wisconsin. Necropsy reports and final 

diagnosis show that disease was not a factor in the deaths 

of these birds. 

Starvation 

Starvation was the greatest cause of mortality. All 

carcasses were collected in late February or March when snow 

depths were the greatest and food was least available. 

These birds lived between 20 and 36 days after release; 

their weight losses at the time of death ranged from 33 to 

45 percent (Table 10.) Weight loss of this magnitude 

supports the thesis that starvation was the cause of death. 

Hayden and Nelson (1963) reported that a weight loss of 38% 

in turkeys was the critical point of no recovery from 

starvation. Four other birds, examined by the Fish and 

Wildlife Health Laboratory were reported to be emaciated. 



Table 10. Weight changes of ten wild turkeys between time of release and death. 

Hen or Release Date of Number of Weight Band No. Age Sex date death days alive at release 

6 Juv F Feb. 8 March 36 3-64 (8.0)a 

7 Juv F Feb. 6 March 34 3-55 (7.8) 

12 Juv F Feb. 9 March 37 3-50 (7-7) 
16 Juv F 31 Jan. 21 Feb. 22 2-95 (6.5) 

18 Juv F 31 Jan. 21 Feb. 22 3-14 (6.9) 

9 Ad F 7 Feb. 27 Feb. 21 4-27 (9-4) 

10 Ad F 7 Feb. 26 Feb. 20 4-36 (9.6) 

19 Ad F 7 Feb. 4 March 26 4-82 (10.6) 

unk. 5-35 (11.8) 
5063 Juv M 14 Feb. unk.b 

5070 Juv M 14 Feb. unk.c unk. 5-27 (11.6) 

a Pounds in parentheses. 
b Carcass was found on March 20. Maximum number of days alive is 34. 
c Carcass was found on March 8. Maximum number of days alive is 22. 

(kg) Weight Loss 
at death (%) 

2-14 (4-7) 41 

2.18 (4.8) 39 

1. 91 (4.2) 45 

1. 91 (4.2) 35 

2-05 (4.5) 35 

2.86 (6.3) 33 

2-72 (6.0) 38 

2.91 (6.4) 40 

3-36 (7-4) 37 

2. 91 (6.4) 45 

\J1 
~ 
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Mortality and Survival Rates 

Survival of females is more thoroughly documented than 

that of males since only females were radio-tagged. 

Minimum survival rates showed variability between years, 

release sites, and age-sex classes (Tables 11 and 12). The 

most striking differences exist among juvenile females. In 

1977, at Bucks Ranch, this group had a minimum survival rate 

of 43 percent, but in 1978 none of the juvenile females at 

this site survived the winter. This contrasts sharply with 

survival of females at Crooked Lake where a minimum of 75% 

is known to have survived in 1978. 

Three factors may account for these differences: 1) 

flocking behavior, 2) weather variability, and 3) type of 

habitat used. At least 3 juvenile hens are known to have 

stayed in a flock at Bucks Ranch in 1977 and at least six 

formed a flock at Crooked Lake in 1978. Juvenile females, 

released at Bucks Ranch in 1978 however, were not observed 

in association with other birds. Etkin ( 1964) suggested 

that flock formation can aid in avoiding predators and 

locating food. The absence of flocking in juvenile hens at 

Bucks Ranch in 1978 suggests that this may have been a 

factor in their poor survival. 

Variability in survival between 1977 and 1978 at Bucks 

Ranch may also have been affected by differences in snow 

depth. Snow depth during February in 1977 ranged from 10-23 

em, while during the same month in 1978 it ranged from 38-51 
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Table 11 . Maximum and m1n1mum mortality and survival of 
turkeys released at Bucks Ranch in 1977. 

No. Minimum Minimum Maximum Maximum 
Sex Age Released Mortalit;y: Survival Mortalit;y: Survival 

F Ad 4 2(50%) 1 ( 25%) 3(75%) 2(50%) 

Juv 7 2(29%) 3(43%) 4(57%) 5(71%) 

M Ad 4 0(0%) 3(75%) 1 ( 25%) 4 ( 1 00%) 
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Table 12. Maximum and minimum mortality and survival of 
turkeys released in 1978. 

No. Minimum Minimum Maximum 
Sex Age Released Mortality Survival Mortality 

Bucks Ranch 

F Ad 4 2(50%) 2(50%) 2(50%) 

Juv 4 4 ( 1 00%) 0(0%) 4 ( 1 OO%) 

M Ad 3 0(0%) 2(67%) 1 ( 33%) 

Juv 4 2(50%) 0(0%) 4 ( 1 00%) 

Crooked Lake 

F Ad 3 2(67%) 1 ( 33%) 2(67%) 

Juv 8 1 ( 13%) 6(75%) 2(25%) 

M Ad 2 0(0%) 1 (50%) 1 (50%) 

Juv 6 0(0%) 0(0%) 6 ( 1 00%) 

Bucks Ranch and Crooked Lake Combined 

F Ad 7 

Juv 12 

Ad + Juv 19 

4(57%) 

5(42%) 

9(47%) 

3(43%) 4(57%) 

6(50%) 6(50%) 

9(47%) 10(53%) 

Maximum 
Survival 

2(50%) 

0(0%) 

3(100%) 

2(50%) 

1 ( 33%) 

7(87%) 

2 ( 1 00%) 

6 ( 1 OO%) 

3(43%) 

7(58%) 

10(53%) 
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em. Because turkey mobility and thus access to food was 

limited by deep snow in 1978 the differences in snow depth 

between the 2 years indicate that deep snow may have been a 

factor contributing to high mortality. 

A third factor, and probably the most important, 

affecting survival among juvenile hens in 1978, was the type 

of habitat used. Birds at Bucks Ranch made extensive use of 

upland conifer habitat consisting of primarily red pine 

while those at Crooked Lake used lowland hardwood habitat 

which included large numbers of white spruce. While both 

habitat types provided greater mobility for turkeys, the 

striking difference between survival at the 2 release areas 

indicates that both habitat types are not of equal value to 

turkeys. Further, because starvation was such an important 

mortality factor in 1978, it appears that although turkeys 

will use red pine plantations, this habitat type generally 

does not contain sufficient food to support birds during 

months of deep snow. Food resources appear to be adequate 

in lowland areas where turkeys can scratch through to the 

ground beneath conifers which shed snow away from the 

trunks, and along intermittent open water. 

Survival of adult hens between years and between release 

sites shows less variability than that of juvenile hens. 

Minimum survival rates at Bucks Ranch during 1977 and 1978 

differ by 25% but maximum survival is equal (50%) during 

both years. That adults at this release site showed better 

survival during 1978 than juveniles can be partially 
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attributed to flock formation. Both surviving adults were 

at 1 time or another associated with other birds. It also 

appears that adult hens were better able to find food than 

were juveniles, since both groups generally used the same 

habitat. Experience in coping with winter was probably a 

factor since juveniles had not gone through a winter and 

adults had survived at least one or more. 

The survival of adult hens at Crooked Lake was not as 

high as at Bucks Ranch and not nearly as high as that of 

juvenile hens at Crooked Lake. This can largely be 

attributed to habitat selection. Two radio-tagged adult 

hens from Crooked Lake rarely used conifer habitat spending 

their time in oak and aspen habitats. The lone surviving 

adult at Crooked Lake made extensive use of lowland 

hardwood, lowland conifer, and upland conifer habitats. 

Survival data for males is limited and is based only on 

observations of birds rather than on telemetry data. 

Survival of adult males was nearly equal between years at 

Bucks Ranch. At Crooked Lake 1 of 2 adults released is 

known to have survived. Two juvenile males are known to 

have starved at Bucks Ranch in 1978. The fate of other 

males is unknown. 

Mortality rates of turkeys in Nicolet National Forest 

are generally comparable to those of populations in other 

northern states during severe winters. Wunz and Hayden 

( 1975) found that up to 60% mortality may occur on the 

Allegheny Plateau of Pennsylvania. Similarly, turkeys in 
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the southern Adirondacks of New York showed minimum and 

maximum survival rates of 35 and 58%, respectively (Austin 

and DeGraff 1975). 

While these populations can and have survived high rates 

of mortality, it is important to note that mortality of this 

degree has been recorded only during what are considered 

severe winters in Pennsylvania and New York. Snow depth 

data available for northeastern Wisconsin since 1961 (Table 

13) show that winters can be expected to be more severe than 

that which occurred in the Nicolet National Forest in 1978 

(Figure 5) . A comparison of late February snow depths 

indicates that 6 of the previous 16 winters had deeper snow 

than was observed in the Nicolet during 1978. When severe 

winters occur in future years, turkey mortality in the 

Nicolet should be expected to exceed that observed during 

1978. A mitigating factor that may reduce mortality during 

future winters is that once turkeys become familiar with the 

habitat available they may be able to select better 

wintering areas than they did during 1978. 

In Michigan these birds were accustomed to supplemental 

food. Large numbers of private hunting clubs put out corn 

and alfalfa for deer two or three times a week throughout 

the winter so a constant supply of food is readily 

available. Although natural foods are also available, they 

are generally covered with snow so turkeys instead seek the 

feeding stations (T. Havard, MDNR pers. comm.). Once 

turkeys become accustomed to searching for natural foods 



Table 13. Biweekly snow depths (em) for northeastern Wisconsin 1961-1977· 
(Wisconsin Agricultural Reporting Service 1978.) 

Mid Late Mid Late Mid Late Early 
Year Jan Jan Feb Feb Mar Mar Apr 

1963 11.2 19.8 18.5 24.9 25.4 17.3 o.o 
1964 12.2 10.7 5.8 3.8 5.1 4·3 o.o 
1965 14.2 10.2 19.3 26.9 14.7 11.9 20.3 
1966 23.4 26.2 13.2 2.5 0.5 8. 1 4. 1 
1967 41.1 36.8 41.4 57.9 43·9 41.4 0.5 
1968 25.4 11 . 4 13.2 12.2 6.6 o.o o.o 
1969 65.3 61.7 59.2 44-7 27.9 17.3 7.6 
1970 33.8 36.1 39.1 38.6 24.1 11.3 1.0 
1971 51.8 67.8 80.3 82.6 67.3 50.8 21.1 
1972 29-5 34-5 43.2 47.8 80.8 46.7 30.0 
1973 34.0 18.3 15.7 18.3 5.6 o.o o.o 
1974 19.8 14.2 26.2 33·5 7.6 8.9 o.o 
1975 1 9. 1 27.4 36.6 50.1 49.0 44.2 18.5 
1976 26.9 48.8 43.2 32-5 55·4 23.6 o.o 0'\ 

1977 18.8 24.9 22.4 8.6 20.3 o.o o.o .... 

Average 
62-77 29.2 30.5 32.3 34·3 31.8 20.6 9.1 
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rather than relying solely on supplemental feed, losses from 

starvation could be expected to be less than were observed 

during 1978 given the same winter conditions. 

Supplemental Feeding 

Supplemental feeding stations, using ear-corn, were 

established during the 1978 winter. A feeder was put out at 

Crooked Lake on 3 February about 0.4 km east of the release 

site where turkeys were observed roosting in trees. The 

station was never used. On 27 February a pile of ear corn 

was put out about 0. 8 km north of the release site in oak 

habitat where one radio-tagged bird and three others had 

been ranging. Although fresh tr.acks were found next to the 

pile on the following day, and on several other days, 

turkeys never fed at this pile. 

A second corn pile was established on 28 February in 

lowland hardwood habitat used by four radio-tagged and two 

non radio-tagged juvenile hens. The site selected for this 

pile was one where birds had scratched extensively below a 

large white spruce and was surrounded by well used trails in 

the snow. Turkeys began feeding at this site on 8 March. 

A feeder and corn pile were put out at Bucks Ranch on 27 

February south and west of the release site in an area 

occupied by one radio-tagged adult hen and one other hen and 

adult male. The feeder was never used even though it was 

placed at the junction of several recently established 

trails; however, turkeys did begin feeding on the ear corn 
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on 8 March. Here, the use of the corn may have been largely 

due to the manner in which the feeding area was prepared. 

Because turkeys had shown a preference for traveling on 

packed snowshoe trails, 10 well packed trails were created 

which radiated from the corn pile. Each trail was 30 to 50 

m long and intersected with already established trails. 

Turkeys made extensive use of these new trails indicating 

that they may have been a factor in leading the birds to 

food. 

The use of the corn-pile by juvenile hens at Crooked 

Lake was a factor in their survival through March, but does 

not alter the conclusion that the lowland hardwood habitat 

with mixed conifers that they used, was superior to the red 

pine plantations utilized by juvenile hens at Bucks Ranch. 

The three hens that died of starvation there all succumbed 

between 6 March and 9 March. The overlap between the time 

these birds died and the time the food piles were first used 

is so small that it seems doubtful that supplemental feeding 

was a major factor in the sharply different survival rates 

of juvenile females at both release sites. 

The availability of supplemental food may have caused 

the juvenile females at Crooked Lake to restrict their 

winter range longer than they would have if it had not been 

available. Two of the four radio-tagged juveniles in this 

area remained until 21 March while the other two remained 

until 25 March. This is considerably later than an adult 
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hen which did not have access to supplemental food, and left 

her winter range on 9 March. 

The effect of available supplemental food at Bucks Ranch 

is less clear. Three birds, an adult male, a non-radioed 

female, and a radio-tagged adult female are known to have 

fed on the corn; although they are presumed to have 

benefitted, use was limited to about a 1 week period. On 15 

March the radio-tagged female left the area; use of the feed 

by other birds ceased a few days later. 

The practicality of a regular, long term, supplemental 

feeding program to reduce starvation among turkeys in 

Success in 

knowing the 

subsequently 

Nicolet National Forest is highly questionable. 

feeding birds during 1978 was a result of 

location of birds through telemetry and 

establishing feeding stations where birds were almost 

certain to encounter them. In future years, when there is 

not an ongoing telemetry study, such emergency feeding will 

prove much more difficult because of the problems in 

locating winter flocks. 

Supplemental feeding only during severe winters when 

deep fluffy snow is present is unlikely to be beneficial. 

Observations during 1978 show that turkeys remain in trees 

during such snow conditions and are reluctant to move. 

Unless birds roost in trees adjacent to already established 

feeders, the probability of their moving and encountering 

one is remote. Evidence from Pennsylvania (Wunz and Hayden 
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1975) shows that feeders must be filled even in mild winters 

so turkeys remain aware of the location of food. 

Research on the effects of supplemental feeding on 

mortality of Pennsylvania turkeys (Wunz and Hayden 1975) 

showed that supplemental feeding did not significantly 

reduce winter losses to starvation. It has also been 

suggested that the concentration of birds around feeders may 

make them more vulnerable to predation and disease (Latham 

1959) . 

Reproduction 

Nesting data were obtained from seven radio-tagged 

turkeys, ( 4 adults, 3 juveniles) during 1977 and 1978 and 

are summarized in Table 14. All radio-tagged adults and 

juveniles nested, resulting in a nesting rate of 100 

percent. All adult hens nested successfully; none of the 

juvenile hens did. 

Predators were respnsible for the nesting failure of the 

juveniles. The nest of Hen-13 was checked on 5 June when 

she had moved away from the nest and her eggs were thought 

to have hatched. The nest was found intact and contained a 

clutch of 14 eggs. On 7 June the nest was destroyed by an 

unidentified predator. All eggs were broken, the nesting 

material torn apart, and the surrounding vegetation 

trampled. A skunk was implicated in the destruction of the 

nest of Hen-15 on 31 May. Neither of these hens attempted 

to renest. Hen-20 incubated for 56 days before she was 



Table 14. Nesting dates and egg production of radio-tagged wild turkeys during 
1977 and 1978. 

Egg Production 
Dates Eggs Eggs Hatch 

Hatched Success(%) 
Unhatched Eggs 

Year Hen Age Incubation Hatch Destroyed Laid Infertile Fertile 

1977 Ad 5/19-20 6/16-17 10 8 80 2 

1978 8 Ad 5/4 6/1 13 13 100 0 

1978 1 1 Ad 5/8 6/5 9a 6 66 3 

1978 17 Ad 5/10 6/7 14 14 100 0 

1978 13 Juv 5/8-10 6/7 14 0 0 

1978 15 Juv 5/8 5/31 3b 0 0 

1978 20 Juv 5/9 Hen killedc 11 0 0 1 1 
7/4 

a. Nest was disturbed by a predator after hatch; egg count is a m1n1mum. 
b Nest was disturbed by a predator prior to hatch; 3 scattered eggs were found 

but not the nest cup. 
c Hen was killed while nesting. She had incubated for 56 days. 

0 

0 

0 

0 

0 

0"1 
0"1 
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killed by an unidentified mammalian predator on 4 July. Her 

nest had been checked in mid June and contained 11 eggs. 

Neither Hen-20 or Hen-13 made any effort to cover their 

nests with leaf litter when leaving. This agrees with 

observations of nesting behavior of Florida turkeys 

(Williams et al. 1969). 

Clutch size of adult hens ranged from 10 to 14 eggs and 

averaged 12.3 ( n=4) . That of juvenile hens ranged from 11 

to 14 and was an average of 12.5 ( n=2). Clutch size data 

for nests distrubed by predators where accurate counts of 

eggs were not possible are not included in this analysis. 

Average clutch size is similar to that observed in Michigan 

(Lewis 1962), New York (Austin et al. 1973; Glidden and 

Austin 1975), and West Virginia (Mosby and Handley, 1943). 

Hatching success of known size clutches ranged from 80 

to 100 percent for adult hens (X=93. 3 percent). Hatching 

success of New York turkeys is variable. A population in 

southwestern New York that exists as a result of natural 

range expansion by wild birds from Pennsylvania shows a rate 

of 99 percent for adults (Glidden and Austin 1975) while 

adults in an isolated population at the edge of the 

Adirondacks had a rate of 82.5 percent (Austin et al. 1973). 

Poult production for 1977 and 1978 is summarized in 

Table 15. Four broods, ranging in size from 6-14, were 

produced by radio-tagged adults and contained a total of 41 

poults (X=1 0. 5 poults per brood). Three non radio-tagged 

hens of unknown age also hatched broods; the total at 



Table 15. Poult production of wild turkeys during 1977 and 1978. 

Poults Poults Percent 
Year Hen Age Hatched Alive Age(weeks) Survival 

1977 Ad 8 6 6 75 

1977 nonradio unk. unk. 9 8a 

1978 8 Ad 13 combined 
brood of 

1978 11 Ad 6 13 1 1 68 
0"1 

1978 17 Ad 14 7 9 50 (X) 

1978 nonradio unk. unk. 3 6 

1978 nonradio unk. 12b 8 5 66 

a b Estimated m1n1mum age based on photograph of brood by a local resident. 
Brood first seen when 3-4 days old. Number of hatched is a minimum estimate. 
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hatching for these birds is not known. Poult survival at 

age 5 weeks or older ranged from 50 to 75 percent., 

Survival of poults was closely monitored during summer 

1978. Data for the three radio-tagged adult hens with 

broods are presented in Table 16. Poults belonging to Hens 

-8 and -11 showed a 100 percent rate of survival through 2 

weeks. A third week count of Hen-8' s brood showed a 

decrease of 15 percent. Both hens combined broods before a 

3 week count could be made for Hen -11. The survival of the 

combined brood was 89 percent at about 4 weeks and dropped 

to 68 percent by 5 weeks. Survival remained steady at 68 

percent through 11 weeks. 

Survival of poults in the brood hatched by Hen-17 was 50 

percent at 3 weeks and remained at this level through 9 

weeks. The causes of poult losses are unknown. 

Poult survival in broods hatched by radio-tagged adult 

hens averaged 64 percent at 6 weeks or older and is 

considerably higher than the 21 percent observed for poults 

of the same age in southwestern New York (Glidden and Austin 

1975). Michigan data indicate that poult survival there is 

nearly equal to that observed in this study (Lewis 1962) . 

Investigations in Missouri (Dalke et al. 1946) and West 

Virginia (McDowell 1956) reported survival rates of 81 and 

79 percent respectively. 
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Table 16. Brood survival of radio-tagged hens between 
1 June and 21 August 1978. 

Hatch Number Date Brood Age Brood Percent 
Hen Date Hatched Observed (dals) Size Survival 

8 1 June 13 15 June 14 13 100 
23 June 22 11 85 

1 1 5 June 6 19 June 14 6 100 

Combined 
8 and 11 26 June 21a 17 89b 

1 July 26 17 89 
12 July 37 17 68 
20 July 45 13 68 
27 July 52 1 3 68 
31 July 56 13 68 

7 Aug 63 13 68 

17 7 June 14 30 June 23 7 50 
10 July 33 7 50 
16 July 39 7 50 
11 Aug 65 7 50 

a Brood age is based on the youngest poults in the brood. 
b Percent survival is calculated based on the total number 

of poults hatched by both hens. 
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Estimate of the Number of Females on the Study Area 

as of August 1978 

Extrapolation of telemetry data to the entire female 

population introduced in 1978 provides an estimate of the 

number of females on the study area at the end of the 1978 

breeding season. 

1 ) Data in Table 17 show that 57 percent of the radio

tagged adult hens died; therefore, of the 13 adult hens 

released, 6 are expected to have survived the winter. 

2) Mortality of radio-tagged juvenile hens as shown in 

Table 20 was 50 percent; therefore 13 of the 26 juvenile 

hens released are expected to have survived the winter. 

3) The harness on one radio-tagged juvenile hen broke so 

that contact with her was lost prior to nesting. The 

remaining 3 juvenile hens nested. 

4) Predation took one of the three nesting juvenile hens 

( 33 percent) . Sixty-Six percent of the juvenile hens 

surviving nesting equals g. 

5) No radio-tagged juvenile hen nested successfully, 

therefore the expected net reproduction of juveniles is 

o. 
6) All radio-tagged adult hens nested successfully 

producing an average of 6.66 poults per hen. 

7) Six adult hens each producing 6.66 poults equals 39-96 

or 40 poults. 

8) With a 50:50 sex ratio this equals 20 new females. 



Table 17. Late winter survival of the entire introduced 1978 female population 
extrapolated from the radio-tagged sample. 

Number Number Dead Birds Percent extrapolated 
Age Released Radio-tagged Radio-tagged Surviving alive 

Ad 13 7 4(57%) 43 6 

Juv 26 8 4(50%) 50 13 

Combined 
Ad + Juv 39 15 8(53%) 47 

--.:J 
1\) 
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9) The total female population equals nine juveniles plus 

six adults plus 20 new females. (9+6+20=35). 

The estimated number of females on the study area as of 

August 1978 is 35, four less than were introduced in the 

winter of the same year. No data are available on the 

possible reproduction of hens released or produced in 1977, 

therefore this estimate is a minimum. 



CONCLUSIONS AND MANAGEMENT RECOMMENDATIONS 

The wild turkey in Nicolet National Forest exists as an 

isolated population. As such, its continued existence 

requires that reproduction equal mortality. The results of 

this investigation indicate that adequate food and habitat 

were available to enable the turkey to survive during winter 

1978, and that reproduction was nearly sufficient to 

compensate for winter losses. With similar environmental 

conditions in the future, this turkey population could be 

expected to be self-sustaining. 

However, winters of greater severity than that of 1978 

do occur, and consequently during such winters, mortality 

can be expected to be higher. During these years 

recruitment to the population would have to exceed that 

observed in 1978, However, it is doubtful that such a level 

could be naturally met. 

comparable to that of 

unreasonable to expect 

Reproduction is already high, and 

other populations, thus it is 

it could be raised. Animal 

populations can normally recruit new individuals through 

emigration from adjacent populations but the isolated nature 

of the turkey in Nicolet National Forest precludes this 

possibility. 

With the inevitability of severe winters in the future, 

and without the prospect of increased recui tment through 

either higher reproduction or immigration, the long term 

survival of the wild turkey in Nicolet National Forest is 



75 

doubtful. Only through an intensive management program can 

the long term prospects for survival be altered. 

Management for turkeys in Nicolet National Forest should 

be directed towards increasing recruitment and improving 

winter survival. To meet these goals a program emphasizing 

regular releases of new stock and long term habitat 

management practices should be implemented. Historically, 

emigration from southern populations is considered critical 

to the existence of the turkey in Wisconsin (Scherger 1942). 

Since this can no longer occur naturally, it should be 

replaced by regular releases of wild trapped stock. The 

following recommendations are provided regarding future 

releases: 

1 ) Release stock should come from areas where birds rely 

primarily on natural foods during the winter and not on 

supplemental feeding programs. 

2) Releases should be made during years of high mast 

production in order to help reduce first year losses. 

3) Turkeys should be released as early in the winter as 

possible so they can become familiar with their new 

habitat before weather is severe. An alternative would 

be to release turkeys in late winter once conditions 

have moderated. 

4) Release sites should be selected adjacent to conifer 

stands. 

Habitat management should be directed towards improving 

both food availability and distribution of brood habitat. 
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The following recommendations are made: 

1 ) Encourage and maintain all mast crop bearing trees and 

shrubs, particularly oak and beech. 

2) Create park-like areas on south facing slopes in oak 

stands of mast bearing age. Areas should be selected 

adjacent to openings so that they receive maximum 

sunlight. 

3) Create openings in upland conifer stands to encourage 

the establishment of blackberries and growth of forbs. 

The openings should be 0.1 to 0. 25 ha and should be 

spaced so that the edge of one is about 75-1 00 m from 

the edge of another. 

4) Create numerous small conifer strips in large stands of 

deciduous forest in order to provide travelways during 

periods of deep snow. 

5) Create additional openings of about 20 ha and distribute 

them so they are 1-2 km apart. Plant openings with a 

mixture of grasses and forbs. 

6) Favor all fruiting shrubs during opening maintenance. 

A supplemental feeding program could be expected to 

benefit some birds. The following options might be 

considered: 

1 ) Provide supplemental feed along roads during severe 

weather. This could be done simultaneously with winter 

road maintenance thus reducing costs. 

2) Create a large network of regularly maintained feeding 

stations. The cost of implementing this recommendation 
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will be extremely high and funds might be more 

beneficially spent on habitat improvement, however, it 

is a management option. 
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Appendix 1. Numbers of tukeys released at four sites in 
the Lakewood District of the Nicolet National 
Forest during 1977 and 1978. 

Year Release site Females Males 
Adults Juveniles Adults Juveniles 

1977 Bucks Ranch 4 7 4 0 

1978 Bucks Ranch 4 4 3 4 

Crooked Lake 3 8 2 6 

Knowles Creek 3 8 2 4 

Airport Road 3 6 2 4 

Total (1978) 13 26 9 18 

Totals (1977 & 1978) 17 33 13 18 



Appendix 2. Data for 81 wild turkeys released in the Lakewood District in 1977 and 1978. 

Leg Wing weirht Wing Release Date Date 
Band Band Sex Age kg lbs) Marker Transmitter Site Received Released 

Release No. 1 (1977) 
5001 29 F Ad 4.13 ( 9 0 1 ) 4 Bucks Ranch 2 Feb 2 Feb 
5002 31 M Juv 6.99 (15-4) 
5003 30 F Juv 3-27 (7.2) 3 
5004 26 M Ad 9-03 (19-9( 
5005 35 F Juv 2.68 (5.9) 
5006 42 F Ad 3-95 (8.7) 
5007 36 F Ad 4-04 (8.9) 1 

()) 
5008 33 M Ad 6.40 (14.1) \>I 

5009 37 F Juv 3-27 (7.2) 
5010 40 M Juv 5-94 (13.1) 
5011 34 F Ad 3-36 (7.4) 2 

Release No. 2 ( 1977) 
5012 47 F Juv 3 0 13 (6.9) Bucks Ranch 2 Mar 2 Mar 
5013 45 F Juv 2.99 ~6.6~ 5014 46 F Juv 2.63 5.8 
5015 44 F Juv 2.86 (6.3) 5 

Release No. 3 (1978) 
5021 49 F Juv 3-54 (7.8) Crooked Lake 31 Jan 31 Jan 
5023 51 F Ad 3.13 (6.9) 18 
5024 55 F Juv 3 0 31 ~7-3~ 20 
5028 60 F Juv 3 0 81 8.4 13 
5029 63 F Juv 3-67 ( 8 0 1 ) 14 
5030 62 F Juv 2.95 (6.5) 16 
5031 52 F Juv 2-54 (5.6) 
5032 53 F Juv 4-54 (10.0) 



Appendix 2, Continued. 

Leg Wing weirht Wing Release Date Date 
Band Band Sex Age kg lbs) Marker Transmitter Site Received Released 

Release No. 3 (1978) continued. 
5037 68 F Juv 3-53 (7.8) Crooked Lake 31 Jan 31 Jan 
5038 69 F Juv 3-81 (8.4) 15 
5039 59 M Juv 4. 67 ( 10.3) 
5022 48 F Juv 3-54 (7.8) 7 Bucks Ranch 1 Feb 
5033 57 F Juv 2.68 (5.9) 
5034 56 F Juv 3-63 (8.0) 6 
5019 66 F Juv 3-49 (7.7) 12 
5020 67 F Juv 2.90 (6.4) Red 2 Knowles Creek 

CX> 5025 58 F Juv 3-45 (7.6) Red 3 ~ 

5026 59 F Juv 2.40 (5-3) Red 4 
5027 61 F Juv 2.86 (6.3) Red 1 
5035 71 F Juv 3-40 (7.5) Red 5 
5036 70 F Juv 2.40 (5.2) Red 6 
5040 65 F Juv 2. 31 ( 5 .1 ) Red 7 
5041 64 F Juv 2.86 (6.3) Red 8 

Release No. 4 (1978) 
5047 91 M Ad 7-03 (15-5) Crooked Lake 7 Feb 7 Feb 
5049 90 M Ad 6.99 (15-4) 
5052 76 F Ad 4-81 (10.6) 19 
5060 74 F Ad 4-35 (9.6) 17 
5044 87 F Ad 4-26 (9.4) 9 Bucks Ranch 
5053 80 F Ad 4. 31 (9-5) 8 
5055 83 F Ad 4-13 ( 9. 1 ) 11 
5056 86 M Ad 8.80 (19-4) 
5057 79 M Ad 7-53 (16.6) 
5058 78 F Ad 4-35 (9.6) 10 



Appendix 2, Continued. 

Leg Wing weirht Wing Release Date Date 
Band Band Sex Age kg lbs) Marker Transmitter Site Received Released 

Release No. 4 continued. 

5061 82 M Ad 8-03 (17.7) Bucks Ranch 7 Feb 7 Feb 
5046 72 M Ad 7-98 (17.6) Red 9 Knowles Creek 
5045 73 M Ad 6.99 (15-4) Red 10 
5048 85 M Ad 8-57 (18.9) Green 3 Airport Road 
5050 77 F Ad 3-67 ( 8. 1 ) Green 2 
5051 75 F Ad 4.17 (9.2~ Green 1 
5059 84 M Ad 9-03 ( 19.9 Green 4 
5062 88 F Juv 2.68 (5.9) Green 5 

Release No. 5 ( 1 978) CX> 
IJ1 

5063 90a M Juv 5-35 ~11.8) Bucks Ranch 14 Feb 14 Feb 
5070 94a M Juv 5-26 11 . 6) 
5074 93a M Juv 4-63 (10.2) 
5076 92a M Juv 5-53 (12.2) 
5064 91a F Ad 3-99 (8.8) Orange 8 Knowles Creek 
5068 98 F Ad 4-35 (9.6) Red 13 
5069 153a M Juv 5-03 (11.1) Red 11 
5072 151 a M Juv 5. 17 (11.4) Red 14 
5082 154a F Ad 3-95 (8.7) Orange 
5083 99 M Juv 4-94 (10.9) Red 15 
5086 152a M Juv 5-44 (12.0) Red 12 
5065 89a M Juv 4-81 (10.6) Crooked Lake 15 Feb 
5075 157a M Juv 4-08 (9.0~ 
5080 158a M Juv 4-63 ( 10.2 
5088 159a M Juv 4-90 (10.8) 
5066 93 F Ad 3.18 (7.0) Green 7 Airport Road 



Appendix 2, Continued. 

Leg Wing weirht Wing Release Date Date 
Band Band Sex Age kg lbs) Marker Transmitter Site Received Released 

Release No. 5 ( 1978) continued. 
5067 100 F Juv 3.08 (6.8) Green 14 Airport Road 14 Feb 15 Feb 
5071 92 M Juv 4.81 (10.6~ Green 6 
5073 96 F Ad 3. 54 (7. 8 Green 12 
5078 15aa F Juv 3-40 (7.5) Green 15 . 
5079 88 M Juv 4.81 (10.6) Green 9 
5084 95a M Juv 5. 31 (11.7) Green 10 
5085 95 F Juv 3-67 ( 8. 1 ) Green 16 (X) 

5087 97 M Juv 4-49 (9.9) Green 11 0"1 

5089 94 F Juv 3-45 (7.6) Green 8 

a Jiffy wing bands #1005, size 3 were used. All others were size 681. 



Appendix 3· 

Hen No. 

Adult 8 
11 
17 

Juvenile 13 
14 
15 
20 
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Seasonal home ranges (hectares) of wild turkeys 
determined by the Minimum Area Method (acres 
in parentheses). 

Winter Spring Summer 

19.6 ( 48.4) 475·9 (1176.0) 535.2 (1322.4) 
41.9 ( 1 03. 6) 343·3 (850.8) 483.7 (1195.2) 
27.5 (68.0) 1863.4 (4604.4) 1365.4 (3374.0) 

20.1 (49.6) 1612.8 (3985.2) 602.2 (1488.0) 
15.5 (38.4) 1177.0 (2910.8) 
17.8 (44.0) 1177.0 (2910.8) 602.2 (1488.0) 
17.2 (42.4) 149.6 (369.6) 
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Appendix 4. Monthly importance values and ranks of habitat 
used by wild turkeys during 1977 at Bucks 
Ranch release area. 

Juveniles Adults 
Release site Rank Type I. v. Type I. v. 

Bucks Ranch 

February 
1 Oak 113.4 Open 115.5 
2 Open 83.9 Up. Conf. 111 • 1 
3 Up. Conf. 83.8 Oak 67.8 
4 Aspen 18.8 Low. Conf. 5·7 

N=22 N=55 

March 
1 Oak 98.6 Oak 82.0 
2 Aspen 49.6 Open 68.3 
3 N. Hardwd. 41.5 Low. Hardwd. 61.7 
4 Up. Conf. 38.6 N. Hardwd. 34·7 
5 Open 36.0 Aspen 32.4 
6 Low. Conf. 26.5 Up. Conf. 14.8 
7 Low. Hardwd 5 . 1 Low. Conf. 6.2 
8 Birch 4.2 

N=57 N=42 

April 
1 Aspen 114.0 Low. Hardwd. 94·3 
2 Oak 99.6 Oak 72.6 
3 N. Hardwd. 55. 1 N. Hardwd. · 68.7 
4 Low. Conf. 31.2 Open 34·5 
5 Aspen 19.2 
6 Low. Conf. 1 o. 9 

N=11 N=14 


