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PREFACE 

This thesis is a part of a continuing study of the behavior and 

habitat requirements of the greater prairie chicken (Tympanuchus 

cupido pinnatus) in central Wisconsin. The main body of this 

thesis is to be submitted for publication in The Journal of 

Wildlife Management. Associated data, not intended for publi

cation is presented in table form in the appendix.: 
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ABSTRACT 

Movements of seven transplanted greater pra1r1e chickens 
(Tympanuchus cupido pinnatus) were compared with nine residents 
during 1973 and 1974. Movements of three cocks, transplanted in 
April 1973 were characterized by a period of orientation during 
which mean day-to-day movements (0.78 miles) were 2.5 times greater 
than those of three resident cocks (O.Jl miles). Transplant cocks 
"settled down" 26, 22, and 29 days after their respective releases. 
Movements of transplant and resident cocks were comparable over 
the remainder of the study. Movements of a single cock, transplanted 
on 1 August 1974 were comparable to those of resident cocks. Mean 
day-to-day pre-nesting movements of spring transplant hens (O.J7miles) 
were comparable to those of resident hens {0.)8 miles). All of the 
transplant hens nested and hatched broods. Three of four resident 
hens nested, but only one hatched out a brood. Results indicate that 
transplanted hen prairie chickens can establish and successfully nest 
when released into a population of resident cocks. 

The transplanting of wild-trapped grouse to establish popu

lations in suitable habitat is a commonly used wildlife management 

technique. However, little information is available on the fates, 

activities and daily movements of the transplanted individuals. 

Available information is based on band or tag recoveries, which 

produc~ very few locations, and are usually received a considerable 

length of time after the release. Band return data on transplanted 

grouse are available from studies on: sharptails (Pedioecetes 

phasianellus) Ammann (1945, 1957), Hamerstrom and Hamerstrom 

(1951), and Farmes (1955); greater prairie chickens (Tympanuchus 

cupido pinnatus) Jacobs (1959); and sage grouse (Centrocercus 

urophasianus) Patterson (1952). 

Attempts to restore the greater prairie chicken into vacant 

habitat over the past 68 years has resulted in limited, short-term 

success (Kruse 1973:46). The reasons for the lack of success are 

not known. 

The purpose of this study was to use radio-telemetry to (1) 
monitor and compare the movements of transplanted greater prairie 

chickens with movements of residents of the same area and (2) 
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design procedures to improve the success of future prairie chicken 

restoration projects. Movements of six cocks (three residents and 

three April transplants) were studied during 1973 and movements of 

seven hens (four residents and three April transplants) and three 

cocks (two residents and one August transplant) were studied during 

1974. 
The study was conducted in the Portage County Management Area 

(Buena Vista Marsh) located approximately eight miles south of 

Stevens Point, Wisconsin. The area has been described in detail by 

Hamerstrom et. al. (1957), and Hamerstrom and Hamerstrom (1973:8). 
I acknowledge the field assistance of T. J. Terrazas, L. H. 

Tesky, M. P. Washburn and P. W. Herzog. F. M. Hilpert, University 

of Wisconsin, Stevens Point, developed the computer programs. 

G. Stout, University of Wisconsin, Stevens Point and R. T. Dumke, 

Wisconsin Department of Natural Resources, provided advice on the 

technical aspects of radio-telemetry. Computer time and receiving 

equipment were provided by the College of Natural Resources, Univer

sity of Wisconsin, Stevens Point. The study was financed by the 

Prairie Chicken Foundation, Madision, Wisconsin. R. K. Anderson, 

College of Natural Resources, University of Wisconsin, Stevens 

Point, reviewed the manuscript and assisted in the.field work. 

METHODS 

Resident birds were captured on the study area in advance of 

the transplants to provide a control for comparison of movement and 

behavior data. Behavior observations and trapping were conducted 

from canvas blinds positioned on the edge of the booming grounds. 

Territorial cocks were captured on booming grounds between 25 March 

and 20 April 1973, with bownets baited with stuffed hen decoys 

described by Anderson and Hamerstrom (1967:829). Resident hens were 

captured between 25 March, and 20 April 1973 with 25 ft X 10 ft 

drop-nets made of 1.25 in X 1.25 in mesh, mist net material and bow

nets baited with cob corn. All of the residents were released at 

their respective capture sites. 



Transplant birds were captured on booming grounds in the 

West of Stevens Point Management Area, located approximately 20 

air-miles northwest of the release area, along the central border 

of western Portage and eastern Wood counties (Westemeier, 1971 

and Hamerstrom and Hamerstrom, 1973:11). Cocks were captured 

with bownets and hen decoys on 12, 13 and 18 April 1973. They 

were then transported by automobile and released that same morning 

on a booming ground occupied by a minimum of one radio-tagged 

resident cock. All of the transplant hens were captured on one 

booming ground with a rocket net on 22 April 1974. Transplant 

hens were held overnight and released the following morning on 

the booming ground nearest a radio-tagged resident hen. The 

summer transplant cock was first captured on a booming ground 

on 15 June 1974. He was recaptured by night-lighting on 31 

July 1974, held overnight, and released the following morning 

in an area approximately 2 miles from a booming ground. Trans

plant birds were "gently" released.by placing each bird in the 

desired position and removing an opaque hood with a monofilament 

pull-line leading to an observation blind. Hens were placed on 

the booming grounds in the dark and their hoods were.removed 

after the resident cocks had arrived and begun to boom. 

Each bird was aged by outer primary wear, color leg-banded 

(Hamerstrom and Matson 1964), and fitted with a pulsing, radio 

transmitter package. Cocks could not be aged with any degree 

of confidence because of the wear on outer primaries caused by 

fighting and display. Transmitters (Model SMl) were in the 151 

MHz frequency range and were purchased from AVM Instrument Company, 

Champaign, Illinois. A single, 12 g certified Mallory (No. 31765T2) 

mercury battery powered the transmitter. Estimated life of the 

transmitter and battery was app~oximately 400 days. The trans

mitter was a modification of the backpack unit described by 

Dumke and Pils (1973:43). Modifications included: (1) an 11-inch 
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spring steel (0.015 in diameter) whip antenna and, (2) a 2-

inch diameter neck loop in the harness. The harness was made of 

brown or black, 18-gauge, thermoplastic stranded wire. The 

weight of-the-completed-transmitter packages averaged 31.5 g or 

3.0-3.7 percent of the bird's body weight. 

Most radio locations were obtained from the ground, ~sing 

standard triangulation techniques, with a Model LA 12, AVM contin

uous band receiver and a single, 11-ft, 8-element (HyGain, Model 

28), yagii antenna mounted on a vehicle. Ground-to-ground range 

of the system was approximately 0.5 miles. Mean accuracy, using 

signal nulls and known transmitter locations, was + 134.5 ft 

(N=55) at distances from 999 to 1760 ft. A 3-element, hand-held 

antenna (HyGain, Model 23) was used to recover dead birds, 

locate nesting hens, and flush radio-tagged birds. A fixed-wing 

airplane, with a yagii antenna on each strut was used to find birds 

that could not be located from the ground. Airplane locations were 

verified with the ground tracking equipment. 

An attempt was made to locate each spring-released cock at 

least once per day from the time of release to l June and at 

least once per week thereafter. The summer transplant cock and 

the summer resident cocks were located at least once per day from 

1 August to 20 September and periodically thereafter. Hens 

were monitored once per day from the time of release until the 

end of the nesting period. 

All locations were plotted on aerial photographs (Scale:8 in/ 

mile). Each location was classified as to the date, time (CST), 

straight line distance to the last location, distance to release 

site, and for hens, distance to the nest. All data were coded 

and placed on computer cards for analysis. Movement data were 

analyzed for mean distance between consecutive daily locations, 

mean distance between within-day locations, maximum daily 

distance from release site, mean distance from the nest during 
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egg-laying, and ranges. When two or more locations were obtained 

per day, one was randomly selected for calculating the distance 

between consecutive daily locations. Release site distance mea

surements for resident hens and summer resident cocks were made 

from the booming ground nearest their respective 23 April, and 1 

August, locations. This was done so that all measurements would 

be made from a common point in time. This also compensated for 

movements made by residents before transplant birds were introduced. 

Ranges were determined by connecting the outer-most points of the 

plotted locations (Mohr, 1947 and Hayne, 1949). The area of the 

ranges were determined by measuring the enclosed area with a com

pensating polar planimeter. Data were stratified into "seasons" 

and "per:Lods" as determined by weather and changes in the birds' 

behavior. The seasons were: Spring_:when the cocks are· :.regularly 

using the display grounds; Fall-When the cocks returned to the 

display grounds; Winter-after at least 4 inches of snow had accum

ulated. The periods were: egg-laying-determined by back-dating 

and assuming that one egg was laid each day; orientation_:when trans

planted birds made irregular movements over a relatively large 

area; post orientation-when transplanted birds established new 

ranges and regular movement patterns. The movements of the spring 

resident cocks were divided into two periods (8 April to 10 May 

and 11 May to 1 June) to correspond with the orientation and 

post-orientation periods of the spring transplant cocks. 

RESULTS AND DISCUSSION 

A total of 1,102 radio-locations, (538 consecutive daily 

locations and 243 within-day movements) were recorded for 9 

residents (5 cocks and 4 hens) and 7 transplants (4 cocks and 3 

hens). 

A booming ground survey of the study area (Hamerstrom and 

Hamerstrom 1973:5) produced 152-155 cocks on 21 booming grounds 
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in 1973, and 124-126 cocks on 20 booming grounds in 1974. Hen and 

copulation peaks (Hamerstrom and Hamerstrom 1973:12) occurred 

on 17 April in 1973, and 23 April, in 1974. 

Cock Behavior 

Behavior of the radio-tagged resident cocks appeared "normal"; 

all of the residents displayed and defended their territories the 

morning after their capture and release. 

Transplant cocks crouched for 5-8 minutes immediately after 

they were released. The first transplant (Cock-121) released on 

12 April, was confronted by one of eight regular resident cocks 

as he walked across the booming ground. The transplant did not 

.defend himself, but hurried out of the other bird's way. He 

walked and fed on the edge of the release booming ground for 15 

minutes on the following morning. He appeared alert, but 

approached to within only 100 ft of the displaying resident cocks. 

Cock-121 was not observed on the booming ground on the mornings of 

14-19, 21 and 23 April. He was present on the mornings of 20, 22 

and 24 April. His display on these days was generally listless 

(pinnae half erect, air sacs partially inflated, and lacked foot 

stomping), except on 22 April when he flutter jumped twice and 

displayed intensively for 10 minutes in the presence of a hen. 

He was observed within 30 ft of the resident cocks only once and 

that was on 20 April, when he successfully defended a territorial 

boundary from a resident cock on two separate occassions. Cock-

121 was located approximately 4.0 to 4.5 miles from his release 

booming ground from 25 April to 10 May. He was observed on his 

release booming ground, on the morning of 11 May. His display 

was intense, and he successfully defended a territory against two 

resident cocks. He was a regular (an individual cock that comes 

daily to regularly use the grounds, Hamerstrom and Hamerstrom 

1973:5) and active booming cock on his release booming ground 

from 11 May until 1 June, when he no longer attended the booming 

ground. 

6 



The other two transplants (Cocks-511 and 225) were released 

on booming grounds, on 13 and 18 April, when none of the resident 

cocks were present. Both birds flew approximately 0.25 miles to 

taller cover. Neither bird was ever observed to display on its 

respective release booming grounds. Cock-511 released on 13 

April, was first observed displaying and defending a territory 

on 15 May, on a booming ground with four resident cocks, 0.75 

miles southwest of his release site. He attended this booming 

ground regularly until mid-June. The third transplant, Cock-225, 

appeared on the edge of his release booming ground on the morning 

after (19 April) his release. He did not display nor approach 

closer than 50 ft to any displaying resident cock. Cock-225 

was not known to ever have displayed or defended a territory al

though he was seen feeding with a resident cock on a booming ground 

of uncertain status on 26 and 30 May. 

The transplant cocks were checked for early morning booming 

activity, while they were away from established booming grounds 

during their orientation periods. Each bird was listened for 

at least twice for 30 minutes. None of the transplant cocks 

were ever heard to boom, even though resident cocks were actively 

displaying on nearby booming grounds. 
1 

Cock-101, the summer transplant, was released at 0700 hrs 

on 1 August. He remained within 0.25 miles of the release site 

during the next 11 days. He was purposely flushed on 12 August. 

He flew approximately 0.5 miles and two hours later was.located 

within 150 ft of the flush location. The following spring, Cock-

101 was observed displaying alone 0.5 miles west of his release 

site on 11 April 1975. He became a regular from 25 April to 2 

June 1975, on a 10-cock booming ground 1.75 miles northwest of 

his release site. 

Hen Behavior 

Resident radio-tagged hens had, at most, a 1-day adjustment 
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period, with all making "normal" roosting :flights the day after 

their capture and release. 

Transplant Hens-232 and 316were released in the presence of 

eight displaying cocks on 23 April 1974. Hen 232 was released at 

0542 hrs. She :flew approximately 15 ft, landed, and walked back 

to the displaying cocks. She remained on the booming ground, or 

its immediate edge until 0740 hrs. She walked through the booming 

ground, chased a resident hen and invi t.ed copulation on three 

occassions. The first copulation was interrupted, the second 

appeared successful and a third was interrupted when the hen 

walked away. Hen-316 was released at 0545 hrs and froze in a 

crouch for 9 minutes. She then flushed and flew approximately 

0.25 miles to taller cover. 

The third transplant (Hen 919) was released on a second 

8 

booming ground at 0525 hrs in the presence of eight displaying cocks. 

She flushed, flew approximately 150 ft and crouched in a clump of 

grass. She remained there until 0715 hrs when a grey harrier 

(Circus cyaneus) hit her while on the ground. An observer tipped 

the blind and chased the hawk away. She made two short flights 

and was observed to have lost feathers from her back~ breast, and 

tail, and to be bleeding from her head. Hen~919 survived and 

initiated a nest 25 days later. 

The fourth transplant (Hen-510) was released at 0524 hrs on 

a third booming ground, while 10 displaying cocks were present. 

She walked 5 ft, made a short flight, walked to a wheel rut, dusted, 

and walked off of the booming ground at 0535 hrs. Hen-510 was 

found dead two days later apparently killed by a raptor. 

Nesting 

Three of the four resident hens nested. Skunks (Mephitis 

mephitis) destroyed all but one of the resident hens' nests .. - All;_ 

three of the surviving transplant bens nested and successfully 



9 

hatched broods. Mean clutch size was 12.3 and 12.0 for the resident 

and transplant hens respectively. 

Resident hens initiated nest 6, 25 and 30 days after 23 April. 

Transplant hens initiated nest 12, 21 and 30 days after 23 April. 

All of the nest were established in undisturbed grass, within 0.75 

miles of a booming ground. Resident hens nested 0.25, 0.50 and 

0.75 miles from their respective 23 April locations. Transplant 

hens nested 0.50, 1.20 and 4.5 miles from their respective 23 

April locations. 

Survival 

Survival of the spring transplant and resident cocks was the 

same over a nine-month period. None of the cocks, radio-tagged in 

the spring of 1973, survived through the winter. Raptors appeared 

to have killed three of the birds; one collided with a telephone 

wire and one died of unknown causes. 

The summer transplant cock survived the winter, living until 

10 June, five months longer than the two resident cocks. One 

resident cock was cached by a fox (Vulpe vulpes), and the other 

died of unknown causes and the summer transplant was killed by a 

raptor. 

None of the four transplant hens survived beyond 4.5 months, 

while all of the resident hens survived through the same period. 

One transplant hen was killed by a raptor two days after her release. 

Two of the three remaining transplant hens were killed while 

with broods and the third was killed 45 days after losing her brood. 

Two of the hens were killed by raptors and one by an unidentified 

mammal. 

Movements 

Spring movements of resident cocks were characterized by 

regular feeding and roosting patterns that centered about their 

respective booming grounds (Fig. 1). Ninety-six percent of the 

spring, non-booming ground locations of the three resident cocks 



Fig. 1. Maximium daily distance from release site (home booming 

ground) resident (R) cocks, 1973. 
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were within 0.5 miles of their respective booming grounds. 

Movements of spring transplant cocks were characterized by 

an orientation period~ during which time the birds made extensive 

movements away from their respective release sites (Fig. 2, 3 and 4). 
Twenty-four percent of non-booming ground locations of the transplant 

cocks were within 0.5 miles of their respective release sites. The 

transplant cocks "settled down" into post-orientation periods 22, 

26 and 29 days after their respective releases. These post

orientation periods were characterized by the establishment of 

definite ranges and movement patterns similar to those of the 

resident cocks. The new ranges were 0, 0.75 and 7.5 miles from 

their release sites. All of the new ranges were closer to their 

respective release sites than to their original home areas. 

Other researchers have reported a tendency for transplanted 

prairie grouse to wander and make relatively long movements away 

from the release site. Hamerstrom and Hamerstrom (1951:193) found 

that winter transplanted sharptails moved farther then resident birds. 

Ammann (1945:21) reported "an innate tendency" for transplanted 

sharptails to wander with birds "scattering indiscriminately in all 

directions". Jacobs (l959) reported some success in.reestablishing 

prairie chickens using winter trapped and transplanted birds, but 

he indicated that most of the birds dispersed rapidly from their 

release sites. 

The summer transplant cock established a definite range and 

movement pattern at his release site comparable to those of the 

summer resident cocks (Fig. 5). All of the locations of the 

transplant and summer resident cocks were within 0.50 miles of 

their respective l August locations. 

Mean day-to-day movements of spring transplant cocks were 2.5 
times greater than those of the resident cocks. Mean day-to-day 

movements of the spring transplant cocks during orientation were 

three times greater ( 0. 78 miles versus 0.31 miles) than those 



Fig. 2. Maximium daily distance from release site, spring trans

plant (T) cocks, 1973. 
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Fig. 3. Ranges and movement directions of spring transplant cocks, 

511 (A) and 121 (B), spring 1973. Shade area equals range after 

orientation. 
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Fig. 4. Range and movement directions of spring transplant cock 

225, spring 1973. Shaded area equals range after orientation. 
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Fig. 5. Maximium daily distance from 1 August location, summer 

transplant (T) cock and summer resident (R) cocks, 1974. 
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of the_resident cocks over a comparable time period (Table 1). 

Mean day-to-day movements of the spring transplant cocks (0.33 

miles)~ after their respectiYe orientation periods, were comparable 

to- those of the resident cocks ( 0. 27 miles)- after -10 May -{Table 1) • 
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An analysis of the distribution of spring day-to-day movements 

shows that 29.8 percent of the spring transplant cocks' moves 

exceeded 0.50 miles, compared with 11.1 percent for the resident 

cocks (Table 2). Ninety-three percent of the day-to-day moves of 

spring transplant cocks exceeded 0.50 miles during their orientation 

periods. 

Mean day-to-day movements of the summer transplant were less 

than (0.14 miles N=46, versus 0.27 miles N=97) but comparable 

to those of the summer resident cocks with respect to habitat 

distribution. A greater distance between ~eeding and roosting 

areas is responsible for the greater movements of the residents. 

It became apparent ~hat once a particular transplant cock 

was located during the later daylight hours, he was usually located 

in the same general area later that same day or night. Analysis 

of within-day movements shows that the mean within-day movements 

of the transplant cocks during orientation (0.32 miles, N=22) are 

similar to those of the resident cocks (0.34 miles, N=43) from 

10 April to 10 May. 

Mean within-day movements of transplant cocks (0.23 miles, 

N=7) during post-orientation were also similar to the mean within-

day movements of the resident cocks (0.19 miles, N=6). The difference 

in the movement patterns of the spring transplant cocks appears 

to be a function of larger day-to-day moves being made during the 

orientation periods. These longer movements appear to have been 

made primarily during the early morning hours. 

Mean ranges of the spring transplant cocks (5,291.7 acres) 

were 28 times greater than the ranges of resident cocks ( 186. 0 .· 

acres) (Table 1). Mean ranges of transplant cocks after their 



.Table 1. Ranges and mean distances between consecutive daily locations for orientation and post

orientation periods, spring transplant cocks and resident cocks, 1973. Number of consecutive 

locations are in parenthesis. 

PERIOD OF ORIENTATION.a POST ORIENTATION b 

Individual Mean Mean 

Bird Length DBCDLc Range Length DBCDLc Ranges 
Number (days) (miles) (acres) (days) (miles) (acres) 

Transplants 

511 22 0 54 ( 5) 2,666.1 14 .33(12) . 174.5 

225 26 0 62 ( 6) 9,982.2 16 .37(15) 206.2 

121 29 .91(17) 3,226.1 9 .25( 8) 169.7 

Mean .78(28) 5,291.7 .33(35) 183.5 

Residents 

645 31 .27(14) 194.5 22 .31(15) 133.1 

845 31 .24(17) 103.0 22 .19(10) 100.4 

228 d 15 • 54 f7) 260.5 

Mean .31(38) 186.0 .27(25) 116.8 

a 10 April-10 May for residents 

b 11 M~-1 June for residents 

c Distance between consecutive daily locations 

d Found dead 26 April 

1\) 
1\) 



Table 2. Distribution of distances between consecutive daily locations, cock greater prairie chickens 

10 April to 1 June, 1973 and hens during pre-nesting spring, 1974. Percentages are in parenthesis. 

Distance moved 
(miles~ · Tot-al 

0.00-0.25 0.26-0.50 0.51-1.00 1.01-2.00 2.01-4.00 

Resident Cocks (N=3) 38(60.3) 18(28.6) 7(11.1) 0 0 63 Transplant Cocks (N=3) 28 (41.8) 19(28.4) 9(1).4) 8(11.9) 3(4.5) 67 Resident Hens (N=4) 64(50.4) 44(34.6) 11( 8. 7) 8( 6.3) 0 127 Transplant Hens (N=3) 48(56.5)· 23(27.1) 7( 8.2) 4( 4.7) 3(3.5) 85 



orientation periods (183.3 acres), were larger but comparable to 

the mean ranges of the resident cocks (116.8 acres) from 10 May 

to 1 June (Table 1). The range of the summer transplant cock 

24 

(88.-3- acres) was comparable to the ranges of the two summer resident 

cocks (95.0 acres and 80.0 acres). 

The spring transplant cocks were considered to be established 

at the end of their respective orientation periods. The transplant 

cocks were regularly obseryed moving with resident birds during 

the remainder of the study. Seasonal day-to-day movements were 

comparable to those of resident cocks (Table 3). Mean day-to-day 

movement patterns and ranges increased during the fall and winter -

(Table 3) and appeared to be the result of changes in the avail

ability of food and cover. Robel et. al. (1970:304) reported 

similar behavior and seasonal movement patterns in radio-tagged 

Kansas greater prairie chickens. 

The overall spring movement patterns of transplant hens, when 

compared with residents, did not reveal the variation that existed 

between the transplant and resident cocks. Hens, like the transplant 

cocks, showed little affinity for their respective release sites 

(Fig. 6 & 7). Twenty-two percent of the pre-nesting .locations of 

resident hens were within 0.5 miles of their 23 April locations, 

while 18.9 percent of the pre-nesting locations of the transplant 

hens were within 0.5 miles of their 23 April release sites. The two 

adult resident hens stayed closer to their 23 April locations 

(37 percent within 0.5 miles) than did the two immature resident 

hens (9.8 percent within 0.5 miles). The opposite pattern shows 

up in the movements of the transplant hens. The adult transplant 

hen moved farther from her release site than did the immature 

transplant hens with 3.2 and 30.0 percent of their respective 

locations being within 0.5 miles of their release sites. 

Mean day-to-day movements during pre-nesting were comparable 

for both transplant (O.J?miles) and resident hens (O.J8miies) 



Table 3. Seasonal ranges and mean distances between consecutive daily locations, cock greater 

· prairie chickens, 1973. Number of con~ecutive locations are in parenthesis. 

Individual 
Bird 
Number 

Residents 

Mean 

845 

645 

Transplants 

511 

225 
121 b 

Mean 

Mean 
DCDL a 

(miles) 

.17( 7) 

.19( 9) 

.18(15) 

.13( 4) 

.29( 8) 

.15( 3) 

.22(15) 

SUMMER 

Range 
(acres) 

120.3 

100.4 

110.4 

276.3 

72.3 

174.3 

a Distance between consecutive daily locations. 

b Signal disappeared 16 July~ 

Mean 
DCDL 

(miles) 

.45(3) 

.58(5) 

.53(8) 

.54( 5) 

.61( 5) 

.58(10) 

FALL 
Mean 

Range DCDL 
(acres) (miles) 

360.2 .81(5) 

204.4 .64(4) 

282.3 .73(9) 

601.1 .76( 6) 
132.2 .61( t) 

366.7 .69(15) 

WINTER 

Range 
(acres) 

1,493.0 

1,120.6 

1,306.8 

1,856.9 

2,504.6 

2,180.8 



Fig. 6. Maximium daily distance from booming ground nearest their 

respective 23 April locations, resident (R) hens, 1974. 
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Fig. 7. Maximium daily distance from release site, transplant (T) 

hens, 1974. 
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(Table 4). Ten percent and eight percent of the resident and 

transplant hens' respective day-to-day pre-nesting moves exceeded 

0.75 miles (Table 2). 

The pre-nesting movement patterns of the individual resident 

hens appeared to be influenced by age. Mean day-to-day movements 

of the two immature hens were greater (0.41 miles) than those of 

the two adult hens (0.29 miles) (Table 4). The pre-nesting 

movement patterns of the transplant hens were reversed. The adult 

hen's pre-nesting, day-to-day moves were twice those of the two 

immature transplant hens (Table 4). 
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The apparent age difference in the pre-nesting movement patterns 

of the hens appears to be related to the stage of the reproductive 

cycle with regard to copulation, nest site selection and egg-laying. 

Movement data suggest that the farther a hen is from egg-laying the 

larger her mean day-to-day movements (Table 4). If this is valid, 

then movement patterns of individual hens in the same stage of 

the reproductive cycle should be similar. This is evident when one 

compares the movement patterns of hens during their respective 

egg-laying periods. Mean day-to-day movements and maximlim daily 

distances from the nest during egg-laying were comparable for 

all the nesting hens (Table 5). 
Mean within-day movements of the transplant hens during pre

nesting (0.16 miles, N=17) were half those of the resident hens 

(0.31 miles, N=36). A greater span of time (AM to night versus 

PM to night) between the locations of the resident hens, not a 

difference in behavior, is believed to be responsible for the 

larger mean. 

Mean ranges of the transplant hens (1,363.9 acres) were 

approximately 1.6 times larger than those of resident hens (868.4 

acres) during the spring (Table 4). The ranges of the hens, like 

the day-to-day movements, appeared to be directly related to the 

length of the pre-nesting period. Ranges of both transplant and 



Table 4. Ranges and mean distances between consecutive daily locations hen greater prairie 

chickens during pre-nesting, 1974. Number of consecutive locations are in parenthesis. 

Individual 
Bird 
Number 

Residents . 

346 

083 

421 

071 b 

Mean 

Transplants 

919 

232 

316 

Mean 

Age 

Adult 

Adult 

Immature 

Immature 

Immature 

Immature 

Adult 

Length 
(days) 

25 

6 

30 

38 

24.6 

21 

12 

30 

21.0 

a Distance between consecutive daily locations 

b.Did not nest. 

Mean 
DCDLa 

(miles) 

.28(23) 

.31( 5) 

.48(29) 

.36(35) 

,J8(92) 

.25(20) 

.32(21) 

.55(20) 

.J7(61} 

Range 
(acres) 

162.0 

189.0 

1,602.6 

1,520.1 

868.4 

299.7 

166.7 

3,625.4 

1,363.9 

\.....) 
1-' 



Table 5. Comparison of_mean maximum daily distance. from the nest and mean distance between consecutive 

daily locations, for hen greater prairie chickens during egg-laying periods, spring 1974. . . 
' Ntimber of 

locations are in parenthesis. 

Individual Mean Mean·distance 
Bird DBCDLa from nest Range 
Number Age (miles) (miles) (acre~) 

Residents 

346 Adult 0.29( 9) 0.41(10) 47.4 

083 Adult o. 27( 15) . 0.27(15) 66.4 

421 Immature 0.22(11) 0.34(12) 17.5 

Mean 0.26(35) 0.32(37) 43.8 

'·' Transplants 

919 Immature 0.24(12) 0.28(13) 53.7 

232 Immature . 0.30(10) 0.31(11) 23.3 

316 Adult 0.25( 8) 0.26( 9) 23.9 

Mean 0.2.5(30) 0.28(JJ) 33.6 

a Distance between consecutive daily locations. 



resident hens were comparable during their respective egg-laying 

periods (Table 5). 
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A comparison of the overall movement patterns of hens with 

those of the cocks indicates that the ranges and movement patterns 

of the three spring transplant cocks during orientation were similar 

to those of the three hens (Hen 071, 421 and 316) with the longer 

pre-nesting periods (Fig. 2, 5 & 6). These three hens, and two 

of the spring transplant cocks, made large moves and exhibited 

circling patterns that were not evident with the other birds. The 

similarity in movement patterns of resident and transplant birds 

of different sexes suggest a common influence on their behavior and 

resulting movement patterns. 

The large wandering movements of the spring transplant cocks 

suggest a searching pattern, probably an effort.to return to their 

original breeding territories. In contrast, the summer transplant 

cock, no longer under the influence of the territorial _drive, did 

not wander and accepted a new area immediately. The stage of 

the breeding cycle appears to directly influence the movement 

patterns of the hens. Those hens in the earlier stages of the breeding 

cycle (longer pre-nesting periods) were probably still in the process 

of mate and/or nest site selection. This would account for their 

wandering, searching movement patterns. Robel et. al. (1970:304) 

reported that the "longest movement of adult hens occurred in 

April and coincided with the peak of mating activity. 

CONCLUSIONS 

Suitable habitat and reduction of movement away from the 

release area are the most critical factors in a wildlife restoration 

effort. Habitat was not a limiting factor in this study, but the 

influence of resident prairie chickens bas to be considered. Resident 

birds did not prevent spring transplant cocks from wandering or moving 

away from their release sites. The presence of a resident population 

of displaying cocks; however, appeared to be instrumental in the 



rapid establishment and successful breeding of transplant hens. 

The apparent influence of resident displaying cocks on the hens 

suggests the possibility of a two-step approach to future prairie 

chicKen restoration projects. First~ establisn a population of 

displaying cocks~ preferably during the summer when survival is 

the greatest. Second~ capture hens during the breeding peak~ 

and release them in the presence of displaying cocks. 
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Table 1. Sex, age, release dates, fates and radio-telemetry data for individual resident 

radio~tagged, greater prairie chickens in central Wisconsin, 1973 and 1974. 

Individual 
Bird 
Number 

Cocks 

1228 

845 

645 

311 

228 

Total 

Hens 

071 

421 

083 

346 

Total 

Total 

Age 

Unknown 

Unknown 

Unknown 

Unknown 

Unknown 

Immature 

Immature 

Adult 

Adult 

Capture 
Date· 

3-29-73. 

4-05-73 

4-03-73 

6-06-74 

6-10-74 

4-21-74 

4-01-74 

4-19-74 

3-25-74 

a Consecutive daily locations, 
b 

Number 
Number CSDL a 

Locations Locations 

22 12 

154 40 

134 37 

87 48 

85 49 

485 186 

45 35 

51 40 

26 19 

43 33 

165 127 

647 313 

Number 
WDMb 

6 

25 

22 

36 

.. 35 

128 

10 

10. 

6 

10 

. 36 

164 

Fate 

Dead 4-26-73. Fed upon by raptors. 

Dead 12-27-73. Fed upon by raptors. 

Dead 12-12-73. Fed upon by raptors. 

Dead 12-04-74. Cause unknown. 

Dead 1-13-75. Cached by fox. 

Study terminated, 

Study terminated, 

Study terminated. 

Study terminated. 

\....) 
-..J 



Table 2. Sex, age, release dates, fates and radio-telemetry data for individual transplanted 

radio-tagged, greater prairie chickens in central Wisconsin, 1973 and 1974. 

Individual 
Bird Release Number Number Number 
Number Age Date Locations CSDL a WDM b -·· Fate 

Cocks 

J21 Unknown· 4-12-73 73 32 15 Lost signal 7-16-73. 

511 Unknown 4-13-73 97 32 6 Dead 1-11-74. Hit telephone wire. 

225 Unknown 4-18-73 92 30 8 Lost signal 12-20-73. 

101 Unknown 8-01-74 84 46 33 Dead 6-10-75. Fed upon by raptor. 

Total 346 140 62 

Hens 

919 Immature 4-23-74 40 32 6 Dead 8-17-74. Fed upon by raptor. 

232 Immature 4-23-74 26 20 5. Dead 8-07-74. Fed upon by mammal.c 

316 Adult 4-23-74 43 33 6 Dead 8-12-74. Fed upon by raptor.c 

Total 109 85 17 

TOTAL 455 225 79 

a Consecutive daily locations 

b Within day movements. 

c Killed while with brood. 

\..,..) 
CX> 



Table 3. Distribution of consecutive daily locations of individual cock greater prairie chickens 

1 April to 1 June, 1973. Percentages are in parenthesis. 

Individual 
Bird 
Number 

Residents 

645 

845 

1228 a 

Total 

Transplants 

511 

225 

121 

Total 

0.00-0.25 

18(54.6) 

15(65.2) 

5(71. 4) 

38(60.3) 

. 4(21. 0) 

13(59.1) 

11( 42. 3). 

28(41,8) 

a 
Found dead 26 April . 

0.26-0.50 

11(33.3) 

7(30.4) 

0 

18(28.6) 

13(68.4) 

3( 31 .• 6) 

3(11. 5) 

19( 28.4) . 

Distance Moved 
(Miles) 

0.51-1.00 1.01-2.00 

4(12.1) 0 

·1(04.4) 0 

2(28.6) 0 

7(11.1) 0 

1(05.3) . 0 

J-(04.5) 4(18.2) 

7(26.9) 4(15.4) 

9(1J,4) 8(11.9) 

Total 

2.01-4.00 

0 33 

0 23 

0 7 

0 63 

1(5.3) 19 

1(4.5) 22 

1(3.9) 26 

3(4.5) 67 

(..) 
~ 



Table 4. Distribution of consecutive daily locations of hen greater prairie chickens during th~ 

pre-nesting period, spring 1974. 

Individual 
Bird 
Number 

Residents 

346 

083 

421 

071 1 

Total 

Transplants 

919 

232 

316 

Total 

1 Did not nest. 

o.c:io-0.25 

13 (56.5) 

3 (60.0) 

9 (31. 0) 

18 (51. 4) 

43 (46.7) 

13 (56. 5) 

5 (55.6) 

14 (63.6) 

32 (59.3). 

Distance Moved 
(Miles) 

0.26-0.50 0.51-1.00 1.01-2.00 

8 (34.8) 2 ( 8.7) 0 

1 (20.0) 1 (20.0). 0 

.. 12 ( 41.4) 4 (13.8) 4 (13.8). 

13 (37.i) 1 ( 2.9) 3 .( 8.6), 

34 (37.0) 8 ( 8.7) 1 ( 7.6) 

.1 ( 30.7) 3 (13.1) 0 

1 (11.1) 2 (22.2) 1 (11.1) 

2 ( 9.1) 3 (13.6) 1 ( 4.6) 

10 (18.5) 8 (14.8) 2 ( 3.7) 

I 

Length of 
Total Period 

(Days) 
2.01-4.00 

0 23 24 

0 5 6 

0 29 30 

0 35 39 

0 92 

0 23 23 

0 9 13 

2 (9.1) 22. 31 

2 (3.7) 54 
.;:-
0 



Table 5. Ranges and mean distances between. consecutive daily locations for the summer transplant 

cock and two resident cocks, 1 August to 20 September 1974. 

Individual Mean Distance Between 
Bird Consecutive Daily Locations Range 
Number (miles) (acres) 

Residents 

311 .. 21(48) 95.0 

228 .25(49). 80.0 

Total .22(97) 87.9 

Transplant 

101 .14(46) 88.3 



Table 6. Comparison of within day movements for orientation and post orientation periods for spring 

transplant cocks, with comparable periods for resident cocks, 1973,· Number of moves in parenthesis. 

Individual 
Bird 
Number . 

Transplants 

Mean 

511 

225 

121 

Residents 

Mean 

645 

845 

1228 c 

a 10 April-10 M~ for resfdents 

b 11 May- 1 June for residents 

c Found dead 26 April 

~ ~F ORIENTATION a 

Mean Distance Between 
Within Day Locations 

(miles) 

.23(05) 

.33(11) 

.~6(06) 

~32(22) 

.24(17) 

.31(20) 

.24(06) 

.34(43) 

POST ORIENTATION b 

Mean Distance Between 
Within Day Locations 

(miles) 

.28(1) 

.17(2) 

.25(4) 

.23(7) 

.23(3) 

.• 14(3) 

.19(6) 


