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PREFACE 

The main portion of this thesis was prepared as a 

paper for presentation at the 5th North American Crane 

Workshop held at the River Ranch Resort, Lake Wales, FL, on 

22-25 February 1968. Since this paper is the 2nd phase of 

a study conducted in cooperation with R. Horwich of the 

International Crane Foundation, only a brief description of 

the isolation-rearing process he developed is given in the 

text to avoid duplication. A more complete description of 

the isolation-rearing is included in the appendicies. For 

additional information see Horwich et al. "Successful 

release of Sandhill Crane chicks hand-reared with 

artificial stimuli." published in the Proceedings of the 

5th North American Crane Workshop. 
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Behavior and Movements of Isolation-reared Sandhill Cranes 

John C. Wood, College of Natural Resources, University of 
Wisconsin - Stevens Point, Steverns Point, WI 54481 

Raymond K Anderson, College of Natural Resources, 
University of Wisconsin - Stevens Point, Stevens 
Point, WI 54451 

Abstract: Five greater sandhill cranes <Grus canadensis 

tabida) raised at the International Crane Foundation (!CF) 

in partial isolation from humans, and imprinted on crane 

puppets, models, and a costumed human were gentle-released 

at a staging area in central Wisconsin in mid-September 

1955 when they were 14 weeks old. All birds joined wild 

flocks after their release and at least 4 returned to 

Wisconsin the following spring after completing their first 

migration. The wintering ground of 1 bird was located in 

northwest Florida during its second winter season. All 

experimental birds were fully integrated into wild juvenile 

flocks, and showed none of the abnormal behavior usually 

associated with hand-reared birds. There was no 

significant difference between the behavior of experimental 

and wild cranes of the same approximate age <P=0.05) 

following a transitional period of at least 90 days. 
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Seven of the world's 15 species of cranes are 

considered to be threatened or endangered (Archibald et 

al. 1981, Johnsgard 1983). Preservation and restoration of 

essential habitat has done much to stop the decline of many 

of these species, but because of their low breeding 

potential, the rate of recovery is slow at best. Nesbitt 

(1979) suggested that captive-rearing and release has 

potential for significantly enhancing crane restoration 

efforts. Hand-rearing of chicks has been very successful 

(Archibald and Viess 1979), and is the most economical 

method of raising large numbers of birds <Derrickson and 

Carpenter 1987). However, hand-reared cranes are unsuited 

for release because of tameness, inability to forage, and 

lack of association with wild birds <Nesbitt 1979). In 

Nesbitt's (1979) initial release of 14 hand-reared cranes 

in 1971, all died within 4 months. Another release of 

hand-reared sandhill cranes was described by Hyde (1957), 

in which cranes raised with minimal human contact were 

al lowed to fly from their enclosures and associate with 

wild cranes. These birds were gradually incorporated into 

a wild flock, and learned appropriate behavior during the 

transition. However, their survivorship and migratory 

propensity was not determined. 

Releases of captive, parent-reared birds have been 

more successful. Gentle-released, parent-reared 

Mississippi sandhill cranes (~.£- pulla) have had excellent 

survivorship, and several birds successfully paired with 
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wild mates (Derrickson and Carpenter 1987). However, this 

technique is much more costly than hand-rearing because 

each chick requires a pair of captive parents. 

A small group of whooping cranes (Grus americana) was 

cross-fostered by sandhill cranes at Grays Lake National 

Wildlife Refuge, Idaho (Drewin and Bizeau 1974, 1978, 

Erickson and Derrickson 1981, Derrickson and Carpenter 

1987, Derrickson 1987), but the success of this technique 

is still in doubt since the mortality of eggs and chicks 

has been high <Kepler 1978), and no pair bonds have formed 

between the foster-reared whoopers (Derrickson and 

Carpenter 1987, Derrickson 1987). The absence of pair bond 

formation may be due in part to the chicks sexually 

imprinting on the foster parent species (Archibald pers. 

commun. ) . Some species of ducks, when raised in the 

company of another species, wil I show a sexual preference 

for the species with which they were raised, or show no 

preference at all (Lorenz 1965). Suitable foster parents 

are not available for all endangered species of cranes and 

thus this technique would not be applicable to all species. 

This cooperative study between the ICF and the 

University of Wisconsin - Stevens Point was conducted in 2 

phases. In Phase-1 R. Horwich of the lCF developed a 

technique for hand-rearing cranes whereby they would be 

wary of humans and would acquire the social behavior 

patterns that are prerequisite to their integration into a 



4 

wild flock <Horwich et al. In press). We assessed the 

fate, behavior, and integration success of the experimental 

birds in Phase-2 of the study. 

We thank Dr. Rob Horwich, and George Archibald, Claire 

Miranda, Scott Swingle, Lisa Hartman, and Marion Hill of 

the !CF for assistance and suggestions throughout the 

study. Jim Carrol 1, Dick Nord, Manny Johnson, Norm Brown, 

and Tom Sanford at the Necedah National Wildlife Refuge 

<NNWR) assisted us in various aspects of the release. 

Steve Nesbitt of the Florida Game and Freshwater Fish 

Commission, and Mary Ann Bishop assisted during our search 

for cranes in Florida. Jim Bergens, manager of Jasper-

Pulaski Wildlife Area, Indiana, facilitated the use of that 

area. Jerrold Belant and Joel Pagel, UW-SP, provided 

invaluable assistance with radio-tracking during the 

migratory periods. We especially thank Richard Urbanek for 

sharing his knowledge, equipment, and air time during our 

search of Florida. This study was partially funded by 

grants from the Wildlife Preservation Trust International, 

and the University of Wisconsin - Stevens Point 

RELEASE SITE 

Isolation-reared sandhill chicks were gentle-released 

at the NNWR during fall 1985. The refuge is located in the 

northwest corner of Juneau County, WI <Fig. 1). It is 

managed as a resting and feeding area for migratory 

waterfowl and is a major staging area for cranes in central 

Wisconsin. The specific release site, in the south central 
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portion of the refuge, was located between 2 pools that 

were major roosting areas for cranes on the refuge; 700-800 

cranes stage there annually before continuing their fa! l 

migration <Nord pers. commun.). The pools had been drawn 

down gradually during the summer to facilitate the growth 

of grasses and sedges on the exposed mud flats, and thus 

provide feeding, loafing, and roosting areas for cranes and 

migratory waterfowl. Strips of planted buckwheat and rye 

also were present within 1.5 km of the release site. 

METHODS 

Five greater sandhill cranes were raised in isolation 

from humans using methods developed by Horwich et al. (In 

press). The chicks were imprinted on crane puppets and 

models, a costumed human, and taped crane brooding calls. 

The costumed human acted as the chicks "parent", 

introducing them to appropriate wild foods and facilitating 

their socialization. 

Each chick was marked with an individual combination 

of colored 2.5-cm plastic leg bands, a USFWS aluminum band, 

and a 7.6-cm green plastic leg band with an attached radio-

transmitter. The transmitters were solar-powered with 

rechargable Ni-cad batteries <Telemetry Systems Inc., 

Mequon, WI), and weighed from 53.2 to 70.5 g. Behavior of 

each chick was recorded for 2 5-minute periods per day, for 
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5 days, to determine their reaction to the transmitter 

package and color bands. 

The cranes were moved to the NNWR on 6 August 1985, 

when they were 10 weeks old, and confined in 2 fenced pens 

which were within 1 km of the largest crane roost on the 

refuge. The pens, composed of 2.5-cm mesh chicken wire, 

were approximately 35 min diameter and 1.52 m high to 

permit the chicks to exit and return at will after 

fledging. The pens contained individual 1.2 m x 1.2 m x 

1.5 m wooden shelters in which the chicks were enclosed at 

night to protect them from predators. Supplemental food 

and exposure to the costumed parent were gradually reduced 

to encourage natural foraging and individual exploration of 

the surrounding area. The immediate adjacent area was 

baited with corn to attract wild cranes to within close 

proximity of the pens. The pens, supplemental food, and 

costumed parent were removed on 16 September, when all 

chicks could fly more than 100 m. 

Data on experimental birds were collected by direct 

observation and radio-tracking. Radio-telemetry locations 

were determined with receivers and a vehicle equipped with 

a roof-mounted, 5-element yagi antenna, and antenna 

equipped aircraft. Direct observations were made with 7 x 

35 binoculars, a 15-60 power zoom scope, and a 50-80 power 

Questar telescope. Most observations were made from a 
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vehicle, since sight of humans either flushed the birds or 

altered their behavior. 

Time of initial and subsequent contacts with wild 

cranes, locations, incidence of aggressive encounters, and 

time-budget data of general behavior were recorded at the 

release site and during migration at Jasper-Pulaski 

Wildlife Management Area <JP) in Indiana. Components of 

individual behavior included foraging, preening, walking, 

resting, and vigilance. Data were collected for 15 minutes 

at 30 second intervals, from experimental birds and 

arbitrarily-selected wild cranes of the same apparent age, 

social status <unpaired subadult), and flock. 

t-test was used to analyze behavioral data. 

RESULTS 

The paired 

All chicks quickly became accustomed to their legbands 

and transmitter. During the initial observation period, 

which was 1 hour after banding, the chicks averaged 10.4 

band manipulations per minute, with 78% directed at the 

transmitter. By the third observation period, 

approximately 24 hours after banding, the rate had declined 

to 1.6 manipulations per minute. Seventy-nine percent of 

the manipulations were directed at the transmitter for all 

observation periods. 

The chicks became attached to the physical facilities 

during the release process. Their attachment to the 

release site reduced their opportunity to interact with 
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wild birds because the structures and intermittent human 

activity precluded use of the immediate area by wild 

cranes. We therefore removed all vestiges of captivity, 

including the costumed parent and supplemental food on 16 

September (henceforth referred to as the date of release), 

41 days after their arrival at the site. 

All chicks remained in the release area for the first 

5 days, and spent most of their time foraging, loafing, and 

exploring the adjacent area. They showed only slight fear 

of humans, the result of incomplete isolation. Despite our 

efforts, all chicks had incidental exposure to humans, and 

thus grew accustomed to our presence. They did not display 

true fear of humans until they were incorporated into wild 

flocks later that fall. 

The chicks had their first encounter with a wild crane 

1 day after release. A wild chick, presumably separated 

from its parents, flew into the release area, and after a 

brief aggressive encounter with 3 of the experimental 

chicks, was accepted into their group, and spent the day 

foraging and loafing with them. At one time the entire 

group walked to within 6 m of a human observer, although 

the wild chick appeared to be more cautious. Later that 

afternoon a wild adult landed within 15 m of the group, 

walked to within 2 m, and performed a crouch-threat 

display. All chicks were wary and exhibited displacement 

activities. The adult chased off the wild chick, but 
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showed no further aggression toward the experimental birds. 

It remained with the chicks for about 3 minutes, and 

flushed when it noticed an observer. The wild chick then 

rejoined the experimental group for the remainder of the 

day. 

The 5 chicks remained together and made their 1st 

extended flight off the refuge on 22 September. They spent 

2.5 hours foraging in a recent clearcut woodlot, 6.4 km 

east of the release site (Fig. 1, #1), and returned to the 

release area after being flushed by a passing vehicle. 

Three chicks (860, 805, 074) left the release area on 

24 September and were located 3 days later foraging in 

alfalfa fields 35 km west of the release site (Fig. 1, #2). 

A farmer reported that members of his family were able to 

approach to within 2 m of the birds, but they flushed when 

his dogs came to within 100 m. 

We felt that the survival of these chicks depended on 

their joining a wild crane flock and since wild cranes were 

not known to inhabit this area, it was deemed essential 

that they be recaptured and returned to the NNWR. The 

birds however, left this area the next day, and radio 

contact was lost. Signals were recieved by airplane on 7 

and 10 October, but no sightings were made from the ground. 

The aerial locations were near La Crosse, WI, approximately 

71.5 km west of the release site, and indicated that the 

chicks were traveling south in the Mississippi river 

valley. Cranes-805 and-074 were not relocated again that 
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fall; they may have continued south along the Mississippi 

flyway. 

Crane-860 was located in a cut corn field on 11 

October, 143.5 km southwest of the release site (Fig. 1, 

#3), and was recaptured on 12 October by using the costumed 

parent to lure the bird into the vehicle. This chick was 

transported back to the NNWR, and while being led to the 

release area by the costumed parent, 2 groups of cranes 

flushed from along the route. The chick returned the cal ls 

of the 1st group, and flew after the 2nd group for about 75 

m before returning to the costumed parent. This chick 

spent the night in the major roost area, and foraged the 

next day in a cut corn field 8.0 km southwest of the 

release site (Fig. 1, #4) with approximately 250 wi Id 

cranes. 

Crane-893 and-921 had remained in the release area, 

and on 14 October they were with crane-860 f~raging in a 

cut corn field 20.8 km east of the release site (Fig. 1, 

#5) with 10 wild cranes. The 3 chicks apparently 

recognized each other, and regrouped at the roost site on 

13 October. The 3 experimental birds continued to forage 

in the corn fields east of the refuge for the next 13 days 

with wild flocks of from 7 to 55 birds; they returned to 

the refuge at night. The chicks remained together and 

acted like a family unit. Interactions with wild cranes 
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consisted mainly of displacement of the experimental birds 

by wild adults while foraging. 

Experimental cranes became quite wary of humans within 

41 days after release from the pens. On 27 October, 

cranes-860 and-921 were approached on foot while they were 

together, but separate from other cranes in their usual 

foraging area, to determine their human related flight 

distance. They became alert at about 150 m, began 

cautiously walking away, and flushed at approximately 100 

m, circled high above the field and disappeared to the 

southeast. They were seen in the Jasper-Pulaski Fish and 

Wildlife Area, Indiana (JP) 3 days later. Bird-893 

remained in the Necedah area for 7 more days, and was last 

seen on the morning of 3 November flying with a flock of 40 

cranes that appeared to be migrating. 

First Migration 

Only 2 of the chicks (860, 921) were seen at the 

migratory stopover at JP in 1985. They were 1st seen 

foraging together with wild cranes on 30 October. Crane-

921, no longer in the company of crane-860, was last seen 

at JP on 6 November. We believe that 921 resumed migration 

on 7 November. Crane-860 remained at JP until 12 December, 

foraging in cut corn and soybean fields with large flocks 

of wild cranes during the day, and returning to the refuge 

or to an alternate roost site (flooded cornfield) at night. 

Although crane-860 appeared to be fully integrated 

into a wild flock, it spent significantly less time at 
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preening and vigilant behavior, and more time walking than 

wild cranes CP=0.05, Table 1). Foraging and resting 

behavior were not significantly different from wild birds 

CP=0.05, Table 1). In previous releases of captive parent

reared cranes, there were no apparent patterns to the 

differences in behavior of experimental and wild birds. 

Drewin et al. (1982) found that released birds spent more 

time foraging and preening, and less time in vigilant 

behavior; while Bizeau et al. (1987) reported that 

experimental birds locomoted more and preened less than 

their wild counterparts. 

Crane-860 resumed migration from JP on 12 December 

with a flock of 69 wild cranes; this flock was joined by a 

second flock of 53 birds 10 km south of JP. Known and 

potential crane wintering areas in Florida (Nesbitt pers. 

commun., Melvin 1977, Toepfer and Crete 1979, Anderson et 

al. 1980) were searched extensively and systematically 

using aircraft during January 1986, but none of the 

experimental birds were found. 

Return to Wisconsin 

At least 4 of the 5 experimental birds returned to or 

near their release site by the following summer. Cranes-

805 and-074, the 2 chicks that were last known to be in the 

Mississippi river valley in southwest Wisconsin, were on a 

cranberry bog 32 km west of the release site in early May 

1986 <Fig. 1, #6). When first seen in Wisconsin on 8 May, 
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they were foraging with 2 wild cranes in a plowed field 

adjoining the cranberry bog. They continued to use the 

cranberry bog and surrounding fields with a subadult flock 

of 7 to 14 wild cranes until at least 22 May. The 2 cranes 

separated in late May when 074 returned to the NNWR. 

Crane-805 was located only once more, on 9 June, near 

Warrens, WI (Fig. 1, #7), before its transmitter failed. 

Crane-921 was in the NNWR, 1.6 km southeast of the 

release site, and 860 was in the White River Marsh State 

Wildlife Area, near Princeton, WI, 91.5 km southeast of the 

release site (Fig. 1, #8). Crane-921 remained in the 

refuge and occasionally foraged in nearby cornfields with 

subadult flocks of 7 to 15 wild cranes until 30 June. On 

18 July, 921 was approximately 10 km southwest of the 

release site (Fig. 1, #9) with 1 other crane; in the 

previous sighting at the refuge on 30 June it was also with 

only 1 wild crane. This may have been the initiation of a 

pair bond. Transmitter failure precluded additional 

monitoring of 921. 

Crane-860 remained in the White River Marsh area with 

a flock of 30 to 70 wild cranes until early October. On 17 

October it was in a cut cornfield 31.2 km west of the 

release site, and 120.6 km west of its previous location. 

Crane-860 migrated to JP on 8 November. 

Second Migration 

At least 3 of the experimental cranes (860, 921, 074) 

used the JP stopover during their second fall season. 
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Crane-074, believed to have migrated south along the 

Mississippi flyway during its first fal 1 season, remained 

in JP with large flocks of wild cranes until 2 November. 

Crane-921 was seen and identified by its colored leg bands 

on 30 November. Crane-860 arrived in JP on 8 November and 

remained until 3 December when it resumed the southward 

migration in a flock of 80 cranes. It was located in a 

cypress swamp with a flock of 21 wild cranes, 2.0 km 

southwest of Mayo, FL, on 8 January 1987. No other 

experimental birds were located although likely and known 

crane wintering areas were searched intensively from the 

air. Attempts to locate the cranes in Wisconsin from the 

ground the following spring, and from the air in late 

summer were unsuccessful, probably due to transmitter 

failure as this was beyond their life expectancy. 

There was no significant difference between behavior 

of experimental and wild birds <P=0.05, Table 1) during 

their 2nd summer in Wisconsin. Experimental birds were 

always in the company of wild birds, and they were behaving 

as integral members of subadult flocks. There also was no 

significant difference between the behavior of experimental 

and wild cranes when behavioral data for both years were 

combined <P=0.05, Table 1). 
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DISCUSSION AND CONCLUSIONS 

Releasing the experimental birds at 16 weeks of age, 

after an acclimatization period of 6 weeks in conditioning 

pens at the release site, and in the fa! 1 pre-migratory 

season, was successful. The chicks were stil I in the 

learning phase, and were possibly more inclined than older 

birds to follow the example of wild cranes. The social 

urge that induces pre-migratory flocking behavior in cranes 

also may have attracted the released birds to wild flocks, 

and facilitated their integration. Three of the chicks 

joined wild flocks within 28 days after release, and 

immediately adopted the general activity patterns of wild 

birds. The isolation-reared cranes apparently learned the 

specific behavior patterns from their wild counterparts. 

Immediately after release, the behavior of experimental 

birds was significantly different from wild cranes, but by 

the 2nd year these differences no longer existed <Table 1>. 

Drewin et al. (1982) suggested that a mechanism 

operates to prevent the development of strong bonds between 

cranes during their 1st year. This presumably would 

prevent pair bond formation between siblings. No 

experimental chicks remained together after their 1st year; 

2 chicks apparently remained together through their 1st 

migration, but separated shortly after returning to 

Wisconsin. This lack of strong attachment to their cohorts 

precluded the experimental chicks from remaining in their 
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own groups and shunning interaclions with wild cranes, as 

has been reported in releases of older birds <Nesbitt 1979, 

Drewin et al. 1982, Zwank and Derrickson 1982, Derrickson 

and Carpenter 1987). For this reason, young chicks might 

be better suited for captive releases than 1-or 2-year-old 

birds. 

Recommendations for future releases of isolation

reared birds include: 1) use young birds (less than 1 year) 

that are still in the learning phase, and are less 

accustomed to captive life; 2) release during the pre

migratory periods (fa! l or winter), as staging behavior, 

lowered aggression levels, and large concentrations of 

cranes will facilitate integration into wild flocks; 3) 

maintain as much isolation from humans as possible. Total 

isolation from humans is impractical, but the birds degree 

of wariness upon release may be related directly to the 

degree of isolation. 

The technique of isolation-rearing was successful in 

producing chicks that possessed the social behavior 

patterns necessary for survival and integration into wild 

flocks. Further studies are needed before this technique 

can be used on endangered species. It is not yet known if 

any of the experimental birds paired with wild cranes, 

which is critical for the long term success of this 

technique, and questions of the birds migrational habits 

still exist. Other studies should include releases of 
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isolation-reared birds of varying ages and in different 

seasons, especially winter, to determine the best age and 

time for release. A direct comparison of isolation-rearing 

to other captive rearing techniques, especially captive 

parent-rearing, should be undertaken to determine if there 

are any behavioral differences in the birds that are 

produced. A comprehensive study of possible problems 

related to migration, including migrational propensity and 

routes that vary from traditional standards, is needed 

also. Many factors influence the rearing method to be used 

for releases of captive birds. While no single method 

would be suitable for all situations, isolation-rearing may 

be a viable alternative to the techniques currently 

available. 
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Table 1. Comparison of isolation-reared ( I ) and wild ( w) 

sandhill crane behavioral activities using the paired 

Behavioral Activity 
Bird Forage Preen Walk 

Year Status N (%) N ( % ) N (%) 

1985 Id 66 (56.9) 20 ( 17 .2) 19 (16.4) 
" w 66 ( 56. 9) 24 ( 20. 7) 10 ( 8.6) 
t-valuea 0.12 -3.47 3.74 

1986 I 170 ( 47 .9) 73 (20.6) 52 (14.6) 
" w 157 (44.2) 68 (19.2) 54 (15.2) 
t-valueb 0.63 0.60 -0.13 

Total I 236 (50.1) 93 ( 19. 7) 71 ( 15 .1) 
" w 223 (47.3) 92 ( 19 .5) 64 (13.5) 
t-valuec 0.53 0.45 0.40 

a - Critical value fort= 2.353 (P=0.05) 
b - Critical value fort= 1.796 (P=0.05) 
c - Critical value fort= 1.753 (P=0.05) 
d - Behavioral data from crane-860 only. 

Rest 
N (%) 

1 ( 0.9) 
2 ( 1.7) 

2.0 

31 ( 8.7) 
53 (14.9) 

0.21 

32 ( 6.8) 
55 (11.6) 
-0.82 

t-test. 

Alert 
N ( % ) 

10 ( 8.6) 
14 ( 12 .1) 

-2.72 

29 ( 8.2) 
23 ( 6.5) 

1.21 

39 ( 8.3) 
37 ( 7.9) 

0.30 
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Appendix A 

Complete behavioral data sets. 
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Obs. Behavioral Activities 
Period Bird F p w R Al 

1 860 25 0 2 0 3 
Wild 23 0 3 0 4 

2 860 15 6 5 0 4 
Wild 17 7 0 2 4 

3 860 9 14 4 1 2 
Wild 12 15 1 0 2 

4 860 17 0 8 0 1 
Wild 16 0 6 0 4 

5 921 13 8 5 3 1 
Wild 20 4 4 0 2 

6 921 25 0 3 0 2 
Wild 12 4 12 0 2 

7 921 7 1 20 1 1 
Wild 20 1 8 0 1 

8 921 22 2 4 0 2 
Wild 19 4 3 1 3 

9 921 20 2 6 0 2 
Wild 9 4 3 14 0 

10 
860 26 0 2 0 2 

Wild 26 0 1 0 3 

11 921 15 6 4 4 1 
Wild 15 9 4 0 2 

12 074 20 1 0 0 4 
Wild 12 5 4 3 2 

13 860 7 18 2 1 2 
Wild 16 7 5 0 2 

14 860 5 5 6 6 8 
Wild 6 3 10 8 3 

15 074 0 28 0 1 1 
Wild 0 8 0 21 1 

16 074 10 2 0 15 3 
Wild 3 19 0 6 2 

F=forage, P=preen, W=walk, R=rest, Al=alert 
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Appendix B 

A summary of the isolation-rearing process. 
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Ten greater sandhill crane eggs were collected from 

nests in central Wisconsin <2> and Grays Lake National 

Wildlife Refuge, Idaho (8) in the spring of 1985. They 

were transported to the International Crane Foundation 

(lCF) for hatching and rearing. The eggs were exposed to 

taped crane brooding calls 2 days prior to hatching to 

initiate the imprinting process. Upon hatching, the chicks 

were moved to individual indoor/outdoor enclosures that 

contained a mounted or fabricated model of a brooding 

crane, a heat lamp and thermometer, red food and water 

dishes, and a puppet resembling a sandhill crane head <Fig. 

A-1). The puppet was used to feed the chicks until they 

could eat on their own (1 to 2 weeks). The chicks were 

also exposed to a costumed human. The costume concealed 

the human form while providing 4 important imitators of an 

adult crane: Feathers, gray body color, brooding calls, and 

the previously mentioned puppet head. The costume allowed 

us to interact with the chicks, while preventing them from 

sexually imprinting on humans. 

For the first 3 days the chicks were restricted to a 

1.0 m x 1.0 m subenclosure to keep them close to the heat 

lamps, and to visually isolate them from the other chicks. 

All chicks were exercised 2 times per day by leading them 

around the outdoor exercise yard in the costume. At 2-3 

weeks of age we began socializing the chicks, first in 

pairs, then gradually increasing the group size as 

aggression levels diminished. By 4 to 6 weeks of age we 
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were able to lead the chicks in 2 separate groups to a 

marsh on ICF grounds, and introduce them to natural foods. 

This process was continued until the chicks were moved to 

the Necedah National Wildlife Refuge CNNWR> on 6 August for 

the gentle-release. 

Fig. A-1. Contents of the isolation-rearing enclosures. 
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Appendix C 

Manipulation of leg bands and transmitter 

packages by isolation-reared chicks. 
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Observation Periods 
Bird 1 2 3 4 5 6 7 Total 

805 1 9 0 0 7 2 1 20 
893 29 3 6 0 0 0 3 41 
921 8 1 2 2 0 0 1 14 
074 9 2 0 3 1 0 0 15 
860 5 0 0 1 0 4 0 10 

Total 52 15 8 6 8 6 5 100 

Observation Periods 
Band 1 2 3 4 5 6 7 Total 

TR 41 12 7 4 7 3 5 79 
AL 0 2 1 2 0 1 0 6 

B 4 0 0 0 0 0 0 0 
y 7 1 0 0 1 2 0 11 

Total 52 15 8 6 8 6 5 

TR=transmitter, AL=aluminum, B=Blue, Y=yellow. 
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Appendix D 

Location and layout of the release site 

at the Necedah National Wildlife Refuge. 
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Appendix E 

Feeding locations of experimental cranes during 

the fall migratory stopover at Jasper-Pulaski 

State Fish and Wildlife Area, Indiana, 1985-1986. 
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Appendix F 

Location of experimental crane wintering ground 

near Mayo, Florida, including entire area searched. 
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