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A BIOTELEMETERY STUDY OF SURVIVAL OF PEN-REARED 
PHEASANTS RELEASED IN SELECTED HABITATS 

EDWARD HESSLER, Department of Fisheries and Wildlife, University of Minnesota, St. Paul1 

JOHN R. TESTER, Department of Ecology and Behavioral Biology, James Ford Bell Museum of Natural History, 
University of Minneapolis 

DONALD B. SINIFF, Department of Ecology and Behavioral Biology, James Ford Bell Museum of Natural History, 
University of Minnesota, Minneapolis 

MAYNARD M. NELSON, Minnesota Department of Conservation, Centennial Building, St. Paul 

Abstract: Juvenile game-farm pheasants (Phasianus colchicus) equipped with radio transmitters were 
released in optimal and marginal habitats in southern and central Minnesota, respectively. The re- 
leases were intended to study survival rates and causes of mortality of pheasants raised and stocked 
in the Minnesota day-old-chick program. Of 74 birds which were tracked during the 28 days follow- 
ing their release, 60 (81 percent) died. Causes of death during the 28 days post-release, included 
predation (55), unknown (3), starvation (1), and farm machinery (1). The major predators in- 
cluded red-tailed hawk (Buteo jamaicensis), great-homed owl (Bubo virginianus), red fox (Vulpes 
fulva), and mink (Mustela vison). There was no difference in survival between birds released on the 
two habitat types. Survival of sexes was similar. Hens weighing less than the median weight on re- 
lease survived better (P < 0.01) than hens weighing more than the median weight. No such weight- 
related differential mortality was observed for cock pheasants. Fox predation was higher than scat 
and digestive track analyses of fox food habits would have indicated. Game-farm birds dispersed very 
slowly and appeared to exploit habitat edges. Factors preventing their survival appeared to be con- 
cerned with deficiencies in the behavioral repertoire. 

The fate of game-farm pheasants released 
into the wild has been the subject of con- 
siderable research and speculation (Allen 
1956). Because it is difficult to locate either 
live or dead birds in the field, few studies 
have concentrated on the survival of sub- 
adult game-farm pheasants between the 
time of release and the hunting season. 
However, the development of bio-telemetry 
techniques has made it possible to obtain 

large quantities of detailed information on 
the activity and mortality of radio-tagged 
animals (Marshall and Kupa 1963, Mech 

1967). This paper reports survival rates 
and mortality factors of juvenile game-farm 
pheasants equipped with miniature radios 
and released into optimal and marginal hab- 
itats in Minnesota. The birds were mon- 
itored with portable receivers and where 
possible, the specific mortality factor was 
identified for those recovered at death. 

1Present address: James Ford Bell Museum of 
Natural History, University of Minnesota, Min- 
neapolis, Minnesota 55455. 
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STUDY AREAS 

Four release sites were chosen for the 

study. Two, considered to be in prime 
pheasant range, were located on game man- 

agement areas near Madelia, Minnesota. 
The other two, considered marginal pheas- 
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The first of the Madelia site 
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METHODS 

Game-farm pheasants were 
incubators and placed in b 
about 5 weeks of age. At tl 
were transferred to outdoor I 
leased on the study areas. T] 
was conducted between Augu 
cember 1, 1967. On the day c 
birds were weighed, sexed, 
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as portable receivers. 

A tanned buckskin harness similar to a 
?."x back-tag (Labisky and Mann 1962) was 

used to attach the transmitter to the birds. 
The transmitter package fit between the 
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wings, and the antenna loop passed an- 
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his time they 1956). 
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Table 1. Numbers of game-farm pheasants released on study sites in 1967, numbers successfully tracked, and mortality for 
28 days following release. 

NUMBER TRACKED MORTALITY IN 
AGE NUMBER RELEASED 28 DAYS 28 DAYSa 

IN 
RELEASE SITE DATE DAYS Cocks Hens Total Cocks Hens Total Cocks Hens Total 

1 Peterson Farm Aug. 9 56 12 8 20 11 5 16 7 4 11 
2 Game Research Center Aug. 21 54 9 10 19 8 8 16 6 5 11 
3 Madelia 80 Sept. 6 57 6 6 12 6 6 12 6 5 11 

Sept. 6 63 4 4 8 4 4 8 4 4 8 
4 Sorensen Farm Sept. 21 56 10 12 22 10 12 22 8 11 19 

Subtotal 41 40 81 39 35 74 31 29 60 
a Chi-square value of differences in deaths between sexes: Ref. Chi-square 0.05 = 3.84, 1 df. 

Chi-square = 0.402; not significant. 

ually across a habitat edge. When the net 
was erected loosely at an acute angle (45?) 
from the ground, driven birds tended to 

stay under the net until removed. The 
drive method was less effective in captur- 
ing birds which had been in the field for 
over 6 weeks. After weighing and making 
transmitter and harness adjustments, all re- 

captured birds were re-released near the 

group from which they were captured. 

RESULTS 

Eighty-one subadult birds were released 
and observed daily (Table 1). Mortality 
was greater during the first 15 days follow- 

ing release than during the later 16 through 
28 days (Fig. 1). It was apparent that 
survival differences between the marginal 
and optimal sites were slight. There ap- 
pears instead to have been considerable 

similarity between the Game Research Cen- 
ter release (Madelia) and the Peterson 
Farm (Cedar Creek) release. Furthermore, 
it appears that bird losses were most pro- 
nounced in the second Madelia release 

(Madelia 80) on an area which is managed 
for hunting. For all data, a Chi-square test 
indicated (P > 0.05) that mortality and sex 
were independent (Table 1). 

The choice of the 28-day period follow- 

ing release for recording observations was 

somewhat arbitrary. It was chosen pri- 
marily because (1) this period accounted 
for the majority of pheasant mortalities and 

(2) after 28 days in the field, some trans- 
mitters failed to operate properly. Since 
there were predation losses after 28 days, 
the mortality curves, if extended, would 
tend to approach the abscissa asymptoti- 
cally. 

Chi-square tests were used to evaluate 
whether habitat affected survival of the 
released birds (Table 2). Mortality was 
found to be independent (P> 0.05) of 
inferred habitat quality in this study. In 
these Chi-square calculations, corrections 
for small cell samples were compared 
(Simpson et al. 1960:189-191; 322-323; 

Table 2. Values of Chi-square tests of independence be- 
tween 28-day mortality and habitat quality. Releases 1 and 
4 were on marginal habitat and releases 2 and 3 were on 

optimal habitat (see text for explanation of test). 

CHI-SQUARE VALUES 
RELEASES COMPARED WITH THE YATES CORRECTION 

1 and 4 .2194 
1 and 2 .1455 
1 and 3 1.5358 
2 and 2 1.7475 
4 and 3 .1815 
1, 4 and 2 1.3199 
1, 4 and 3 1.0167 
1, 4 and 2, 3 .0341 
2 and 3 4.0987* 

* P< 0.05. 
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Fig. 2. Comparison of relationships between mortality and 

days survived of juvenile hen pheasants weighing more than 
the median release weight with hens weighing less than 
this value. 

Maxwell 1961:11-26) and these proposed 
corrections yielded the same results. 

During the 28-day interval following re- 
lease, the survival of birds weighing more 

than the median weight on release was 
compared with birds weighing less than the 
median. When separated by sex and plot- 
ted semi-logarithmically (Fig. 2), the rela- 
tion between days survived and percent 
mortality appeared linear. Among the hens, 
the lighter birds survived relatively bet- 
ter than the heavier and percent mortality 
appeared linear. Analysis of covariance for 

homogeneity of regression showed this dif- 
ference to be significant (P < 0.01). There 
was no such significant relationship for 
males. 

Predators were responsible for 90 percent 
of the mortality observed in the 28-day post- 
release period (Table 3). Red-tailed hawks 
and great-horned owls were the principal 
avian predators. Fox and mink were the 

principal mammalian predators. In this 
study, avian predators were the most ser- 
ious threat to survival of released game- 
farm birds. 

Although the objectives of this study did 
not include analysis of growth of released 

pheasants, weight data became available 
when birds were recaptured, and from dead 
birds which were found intact. These 

growth data, because they were cumula- 
tive, were difficult to analyze (Bliss 1967: 

465-470). Although the assumption was 
made that the observations were independ- 
ent, this was usually not true since mea- 
surements were often made on the same 

Table 3. Causes of pheasant mortality for 28 days following release. 

CAUSES OF MORTALITY 
AGE 

SITE IN NUMBER Starva- Un- 
No. DATE DAYS RELEASED Avian Fox Mustelid Dog Cat tiona known Machinery Total 

1 Aug. 9 56 20 8 1 2 11 
2 Aug. 21 54 19 6 1 2 1 1 11 
3 Sept. 6 57 12 6 2 3 11 

63 8 3 3 1 1 8 
4 Sept. 21 56 22 6 11 2 19 

Total 81 29 15 6 4 1 1 3 1 60 

Percent of mortality 48 25 10 6 2 2 5 2 
a Hen, deformed bill. 

3.51 

3.0- 

> 2.5- 

Q 2.0- 

O- 
0 

- 1.5- 

1.0- 

.5- 
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individual. However, the raw data were 
separated by sex, plotted on semi-log pa- 
per, and the assumption of linearity was 
made. Regression analysis indicated that 
the average gain for males was 9.25 g/day 
and for females was 6.75 g/day. An anal- 
ysis of covariance for homogeneity of re- 
gression indicated that there was no dif- 
ference (P > 0.05) in average weight gain 
between the sexes. 

While heavy initial mortality near the 
release sites may have greatly affected 

dispersion, the pattern of development of 
habitat use appeared to include an initial 

tendency to remain near the release site 
with indiscriminate use of cover adjacent 
to the release site. In the following weeks, 
the survivors made extensive use of hab- 
itat edges. Maximum dispersion was about 
2 miles although most survivors remained 
within 0.25 to 1 mile of the release site. 

DISCUSSION 

This study sheds little new light on the 
relationship between survival of released 
birds and habitat quality as measured by 
resident pheasant populations. It is, of 
course, difficult to compare meaningfully 
a study of a single season with studies 
made over longer time periods. Further- 
more, definitions of optimal and marginal 
habitat are probably better understood in 
relation to nesting success and winter sur- 
vival rather than to survival of released 
game-farm birds during the late summer- 
early fall period. 

Unfamiliarity with natural foods has been 

suggested as an important direct and con- 

tributing mortality factor of released pheas- 
ants (Buss 1946:99). To reduce such 
deaths, Buss (1946:86, 99) advocated feed- 

ing and watering birds in open pens until 

they dispersed naturally (gentle release as 
opposed to the violent release method used 

in this study). Crops of dead birds con- 
tained a wide variety of wild foods (plant 
and animal) and except for one bird re- 
leased with a deformed bill, there was no 
evidence of starvation. The growth data 
indicate that the birds were capable of 
finding and using wild foods although we 
have no way of measuring the stress or its 

significance in the transition from pen-feed- 
ing to wild food utilization. We agree with 

Burger (1964) who found that this adjust- 
ment period did not appear to contribute 

importantly to mortality. 
The better survival of the lighter hens is 

unexpected and we can do little more than 

report it. If it persists in future work the 
nature of its significance may be better 

analyzed. Stokes (1954:112) reported on 
the relationship of weight and survival, but 
his findings were the opposite of ours. His 
studies of wild birds on Pelee Island showed 
that the total recovery by hunting of heavy 
cocks was 13 percent greater than light 
cocks and the recovery of heavy hens was 
10 percent greater than light hens. Both of 
these differences were highly significant. 
He was not able to determine why this 
was so and suggested that congenital dif- 
ferences, disease, and food shortage might 
contribute to this differential survival. 

Because very few live birds have been 
sighted following even large releases, dis- 
persal of game-farm birds has sometimes 
been assumed to be rapid (Dorr 1952). 
However, we found little dispersion of pen- 
reared pheasants from the release sites dur- 
ing the first 28 days following release, and 
most remained within 1mile of the release 
site. These observations strongly support 
Burger's (1964:719) conclusion that "the 
disappearance of released pheasants does 
not always signify egress, and that general- 
izations on their fate should not be made 
without thorough study." 

Quantitative evaluation of the actual ef- 
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fects of predation is difficult and this study 
indicates the need for caution in interpret- 
ing the significance of fox predation by 
means of scat and digestive tract analyses. 
Only 2 of 15 known fox kills were eaten; 
thus, examination of fox scats or digestive 
tracts would have grossly underestimated 
the amount of fox predation on the study 
areas. Our data suggest that while pheas- 
ants may not be an important item in the 
summer and early fall diet of the fox, game- 
farm pheasants are probably killed more 
often than conventional methods of ana- 
lyzing food habits of foxes would indicate. 

Survival in our study was much lower 
than rates obtained from band-return data 
in southern Minnesota (Harris et al. 1961). 
This suggests that the radio package may 
have increased vulnerability to predation. 
These birds were subjected to a harness 
and about 28 g of additional weight and 
certainly this added stress, associated with 
release into a foreign environment, may 
have influenced predation rates. However, 
the radio package was considerably smaller 
in size than a back-tag, rather inconspicu- 
ous, and seemingly well tolerated by the 
birds. It did not appear to inhibit any of 
the animal's natural behavior. Neverthe- 
less, certain methods of transmitter attach- 
ment were not accepted (models around 
the neck) by penned birds, which could 
indicate a generalized sensitivity to any at- 
tachment. 

In a few cases skin abrasion and occa- 
sional scarring occurred on the anterior 
wing surface, and one cock died from cir- 
culation interference followed by gangrene 
because the harness did not allow for nor- 
mal growth. This bird had been in the 
field for 47 days. The infection was first 
observed when the bird was captured for 
a routine harness change. The bird sur- 
vived for 8 days with an extremely serious 
and debilitating infection before it died. 

It moved very little although it tried to 
stay with other pheasants. Our analyses 
have not included three birds which may 
have died from the experimental techniques 
(for example, death from shock upon being 
handled in the field). 

Birds used in this investigation appeared 
very reluctant to fly for several weeks after 
release. This may have been due to the 
weight or to the psychological effect of the 
transmitter, but Wilcomb (1956) also called 
attention to this behavioral characteristic of 
non-transmitter-equipped pen-reared birds 
released into the wild. 

The striking behavioral characteristic of 
pen-reared birds was that they were un- 
wary and it was not unusual to see them 
standing and walking in roads for pro- 
longed periods of time. They were easily 
identified and could be heard. For at least 
3 weeks, it was possible to walk up to and 
even stand among them without visibly 
creating excessive nervousness. It was also 
possible, in this interval, to recapture them 
with landing nets. During the first week, 
they showed no tendency to hide or seek 
cover and they readily showed themselves 
in cover in which they might have hidden, 
by extending their heads high in the air. 

We observed only a few instances of 
interaction between game-farm and wild 
birds. However, it was apparent that when 
these interactions occurred, the pen-reared 
birds quickly became more wary and flew 
more readily from approaching observers. 

Tinbergen et al. (1967) have reported 
on the penalties imposed by the crowding 
of cryptic prey. They have shown that 
avian predators (Corvus corone) intensively 
search an area in which a prey item (eggs) 
is discovered (area-restricted searching p. 
308) and, furthermore, that predators 
search for food similar to the original prey 
(image-restricted searching p. 309). Our 
released pheasants tended to remain in 
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groups which although they were often not 
larger than wild broods, would probably be 
considered "crowded". Thus, if a few of 
the radio-marked birds were more vulner- 
able, for example, if the radio contributed 
to subtle changes in behavior which made 
them less alert, less mobile, or advertised 
their presence, then an increased vulner- 

ability for all members of the release group 
could have resulted. 

The question of the possible effect of the 
transmitter on survival of pen-reared birds 
is presently receiving attention and John- 
son (1969) reported on the release of 200 
males equipped with mock radios plus leg 
bands and 200 males with leg bands only. 
The difference between the survival rates 
of these two groups, calculated from hunter 

returns, was not statistically significant (P 
> 0.05). 

Although these data are not exactly com- 

parable with our findings because: (1) 
hens were not marked, (2) released birds 
were 11 weeks old, (3) the mock radio 

package employed a whip antenna and, 
(4) the harness design and attachment was 
similar to that described by Brander (1968), 
the results suggest that the radio package 
is less important to survival than other fac- 
tors. 

Our data affirm the value of radio telem- 

etry techniques in obtaining detailed data 
on the movements and fate of pen-reared 
birds as well as aspects of predator be- 
havior. Obviously, additional studies em- 

ploying these and similar techniques, must 
be initiated: to evaluate (1) the influence 
of the transmitter package on released 
birds; (2) the influence of monitoring tech- 

niques on predation rates; (3) the contri- 
bution of released birds to hunting and 

production; and (4) to obtain more com- 

plete data, (by marking predators and prey 
with radios) on mechanisms of predator- 
prey interactions in the wild. An interest- 

ing aspect of this study was the finding 
that conventional methods of measuring 
predation (typical food habit studies) may 
grossly underestimate the importance of 
some predators, specifically the fox, on the 
survival of released game-farm birds. 
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PROPAGATION, STOCKING, AND FOOD HABITS OF 
REEVES PHEASANTS IN MISSOURI1 

LEROY J. KORSCHGEN, Department of Conservation, Columbia 

GLENN D. CHAMBERS, Department of Conservation, Columbia 

Abstract: Attempts to establish the Reeves pheasant (Syramticus reevesii) as a game bird in Mis- 
souri were evaluated during the years 1956-1968. Studies included results from direct release of 19 
wild-trapped birds from France, and subsequent liberation of 659 pen-reared progeny of wild-trapped 
pheasants. Methods used for care and maintenance of breeding stock, propagation, release of birds, 
and food habits are reported. Principal foods and feeding habits were ascertained from analyses of 
3,600 droppings samples collected during all months over a 3-year period. Failure of birds to establish 
self-sustaining populations was attributed to combined intrinsic characteristics including: vulnerabil- 
ity to predation, lack of inherent wildness, monogamous mating habits, poor production and survival 
of young. 
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The purpose of this paper is to report re- 
sults of efforts to establish the Reeves 
pheasant as a game bird in Missouri. Our 
objective was to obtain knowledge useful 
in management of this exotic species if self- 
sustaining populations were to be es- 
tablished as a result of stocking. A first 
attempt was made in 1956 by directly re- 
leasing 19 birds, wild-trapped in France; 
a second effort followed by the release of 
659 pen-reared progeny of wild-trapped 
birds during 1964-1967. This report in- 
cludes information on propagation, release 
methods, food habits, and observations of 
Reeves pheasants in a natural environment. 

We wish to thank C. H. Caldwell, B. G. 
Martin, and P. Rice, Missouri Department of 
Conservation, for assistance with propaga- 
tion and field observations. 

1 This study was supported in part by funds un- 
der Federal Aid in Fish and Wildlife Restoration, 
Project Missouri 13-R. 
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PROPAGATION AND STOCKING 

Birds for this study were secured through 
the Foreign Game Introduction Program 
of the Bureau of Sport Fisheries and Wild- 
life. Reeves pheasants were first stocked in 
Missouri, May 12, 1956, when 14 wild- 
trapped birds (3 cocks and 11 hens) were 
received directly from France and released 
on the Peck Ranch Wildlife Management 
Area. Five juvenile females, also wild- 
trapped in France, were released on the 
same area February 5, 1958, which ter- 
minated this stocking. Failure of establish- 
ment resulted, with the last field observa- 
tion made April 2, 1958. 

Reeves pheasants subsequently used for 
this investigation were pen-reared progeny 
of additional breeding stock received from 
France in December, 1957, and April, 1959. 
By March, 1960, 14 hens and 2 cocks were 
available for breeding purposes at the Mis- 
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