
Abstract

A study was conducted during 1982-91 in northwest Wisconsin to examine
the effects of winter weather on spring ring-necked pheasant (Phasianus
colchicus) populations and subsequent fall harvests and to determine
pheasant harvest characteristics.  The 502 mile2 study area was located 
in St. Croix and southern Polk counties, on the northern limit of pheasant
range.  Winter weather records were obtained from an Amery weather 
station, and a winter food availability index was developed by examining a
random sample of 10% of the study area.  Crowing pheasant cocks were
censused throughout the study area, including Waterfowl Production Areas
(WPAs) and Conservation Reserve Program (CRP) lands.  Hunter bag
checks were conducted during the first 2 days of the hunting season, while
other hunters were asked to maintain season-long hunting diaries.  Little
food, in the form of standing corn, was available to pheasants in most win-
ters.  There was a significant negative relationship between winter severity
and spring pheasant indices.  Crowing cocks declined following winters with
prolonged deep snow and subzero temperatures and increased following
mild winters.  There was a relationship between winter weather and spring
crowing-cock trends and between spring crowing-cock trends and fall
pheasant harvests.  Trends in hunter bag checks during the first 2 days 
of the hunting season predicted total season bags.  Inexpensive hunter
diaries provided accurate trends in pheasant harvests and hunter success.
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Introduction

The long-term downward trend in pheasant num-
bers across North America (Dahlgren 1988, Droege
and Sauer 1990) has been caused by habitat losses
in agricultural areas despite temporary increases
brought about by federal farm programs such as the
Conservation Reserve Program (CRP) (Langner
1989).  Short-term fluctuations in pheasant popula-
tions can be caused by a variety of factors, including
weather.  Severe winter weather can have delete-
rious effects on ring-necked pheasants in northern
regions.  Kozicky et al. (1955) in Iowa and Gates
(1971) and Dumke and Pils (1973) in Wisconsin
thought short-term, year-to-year pheasant popula-
tion fluctuations were controlled by direct and indi-
rect effects of winter weather.  Long-term population
fluctuations, by contrast, were controlled by habitat
quantity and quality.

Winters of prolonged snow cover lead to accel-
erated winter mortality through increased preda-
tion (Dumke and Pils 1973, Kenward et al. 1981,
Grantham 1986, Petersen et al. 1988).  Food
shortage caused by persistent deep snow cover
possibly causes higher spring mortality (Kabat et al.
1950, Gates 1971, Gates and Hale 1975, Penrod
et al. 1986) and also a loss of body condition among
surviving hens, which delays egg laying and results
in smaller clutches.

Direct mortality from winter storms and starvation
appears to be unusual in the Lake States (McCabe
et al. 1956), including Wisconsin (Gates and Hale
1974) and Illinois (Labisky et al. 1964), but is more
common farther west in Iowa (Green 1938, Scott
and Baskett 1941), Minnesota (Erickson et al. 1951),
North Dakota (Miller 1948), and South Dakota (Beed
1938, Kimball 1948, Bue 1949, Nelson and Janson
1949, Kimball et al. 1956, Trautman 1982).

McCabe et al. (1956) and Gates and Hale (1974)
found winter food availability rather than winter
cover to be the limiting factor for pheasants in
Wisconsin.  Following severe winters in Illinois,
Warner and David (1982) documented drastic
declines in crowing pheasants that were not related
to winter cover, although they felt woody cover
was still important to wintering pheasants.

This study was part of a larger research project
to evaluate management techniques for increasing
waterfowl and pheasant production in the pothole
region of northwest Wisconsin (Evrard and Lillie
1987).  Using methods similar to those developed
by Wagner and Stokes (1968), I attempted to
determine if relationships existed between winter
weather and food availability and subsequent
spring pheasant indices and fall hunter harvests.
Pheasant harvest characteristics were also docu-
mented during the study period.

1

The study area in winter resembles the arctic.  (This is private agricultural land, with no pheasant habitat.)
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Study Area

Field research was conducted on a 502 mile2

study area in St. Croix and southern Polk counties,
Wisconsin (Figure 1).  The landscape was formed
by a terminal moraine of the Superior lobe of the
Wisconsin glaciation (Langton 1978).  Up to 100
feet of glacial till overlies sandstone and dolomitic
limestone bedrock.  Soils are mainly sandy loams
of the Santiago-Jewett-Magnor Association with
topography level to gently sloping.  The study
area is about 85% uplands, 14% wetlands, and
1% water.

The area has a continental climate with warm,
humid summers and cold, snowy winters (Langton
1978).  Mean precipitation is 29.5 inches with 65%
falling from May to September, and mean tempera-
ture is 44.1o F. The growing season averages 135
days, with the average last spring frost occurring on
14 May and the average first frost on 26 September.

At the time of settlement, about 58% of St. Croix
County was wooded, 27% was in tall grass prairie,
and 15% was in wetlands and water (Langton
1978).  Since settlement, the prairie and much of
the woodland were converted to agriculture.  Today,
most of the land area is used for agricultural crops
and pasture.  Corn, oats, and hay are the main
crops with emphasis on dairy and livestock pro-
duction.  Only 11% of the county is now wooded,
but wetland losses have been minimal and still
make up 13% of the area.  
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Study area landscape—wetland, rolling upland and cropland.

Figure 1. Study area map showing location of WPAs
and CRP fields studied.
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Approximately 7,000 acres, or 2.2% of the study
area, are in state and federal Wildlife Management
Areas (WMAs) and Waterfowl Production Areas
(WPAs).  Beginning in 1987, private agricultural
land, entered in the federal CRP, was converted
from cropland to permanent grass and trees.  By
1990, nearly 42,000 acres, representing 15% of
the cropland in St. Croix County, were in the CRP
(Evrard, in prep.).  Pheasant populations in the
study area were rated as low (1-5 hens/mile2 in
spring) in the early 1970s (Dumke and Pils 1973)
and in the early 1980s (Dumke et al. 1984).

Methods

Winter Severity and Food Availability
Indices
With weather records obtained from a National
Oceanic and Atmospheric Administration weather
station at Amery in the northeast corner of the
study area, I developed a winter severity index by
adding the number of days with snow deeper than
6 inches and the number of days when the temper-
ature dropped below 0o F for the period November
through April each winter.  Gates and Hale (1974)
determined that packed snow depths greater than
6 inches were sufficient to cover waste corn and
create food stress among pheasants unless alter-
native food was available.  Weston (1954) found
that temperatures near and below 0o F restricted
pheasant movements.

I also computed a winter severity index devel-
oped by Dumke and Woehler (1986) for bobwhite
quail (Colinus virginianus) in southwest Wisconsin.
They multiplied coded (1-5) average monthly mini-
mum temperatures by the sum of coded (1-6) daily
snow depths during the period December through
March to obtain their “winter hardness” values.   

To develop an availability index to winter food, I
searched 10% of the study area each winter for the
presence of standing overwinter corn.  Fifty of the
502 sections in the study area totaling 32,128 acres
were chosen for examination using a random num-
bers table.  Locations and dimensions of standing
corn fields were recorded on aerial photos to calcu-
late acreages.  Availability of corn food patches on
WPAs was also recorded.

Crowing-Cock Counts
Since crowing cocks are territorial (Wight 1933, Dale
1956, Goransson 1984), triangulation (Burger 1966,
Gates 1966, Hutchison 1981, Petersen et al. 1982)
was used to map territories of individual crowing
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Waterfowl Production Area sign.

Overwinter corn food plot in the spring.
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cocks on selected WPAs and adjacent private lands
during 1982-91 and selected CRP fields and adja-
cent lands during 1989-91.  Since this effort was
labor intensive, triangulation was used in the rela-
tively small, discrete WPAs and CRP fields.

In the overall study area, I ran two 15-mile-long
crowing-cock transects (Kimball 1949) on a north-
east to southwest orientation a minimum of 2 times
in late April and early May, 1982-91.  The road
transects began one-half hour before sunrise on
clear, calm mornings.  At 1-mile intervals, I would
step away from the stopped vehicle and listen for 
2 minutes, recording the number of pheasant crows
and crowing cocks heard.

Since pheasant crowing rates vary by season,
time of day, population density, and presence of
hens (Nelson et al. 1962, Burger 1966, Gates
1966, Winterbottom 1992), I used the maximum
number of different cocks rather than the number
of crows heard at each of the stops during both
runs to determine the spring cock index.  I assumed
I heard all crowing cocks within 0.5 mile of each
stop since under ideal conditions crowing cocks
can be heard up to 0.9 mile (Trautman 1982).  I,
in effect, triangulated the crowing cocks along the
road transects.  I expressed this index as the mean
number of cocks heard per mile (stop) of transect or
cocks/mile2.  This would represent a minimum num-
ber since Burger (1966) thought that cocks counted
at the 2-minute stops recorded only 71-92% of the
territorial cocks present.  In addition, not all cocks
crow, especially at higher densities—apparently
there are nonterritorial, noncrowing cocks (Dale
1956, Burger 1966, Goransson 1984).   

Results from crowing-cock transects can be used
to estimate total pheasant densities (Kimball et al.
1956, Wagner et al. 1965).  Estimates of spring hen
densities were determined from crowing-cock densi-
ties multiplied by winter sex ratios.  Winter (posthunt)
sex ratios were determined from pheasants
observed during systematic and incidental roadside
counts.  Summing the cock and hen density estimates
yielded the total spring pheasant density estimates.

Hunter Interviews
Hunters were interviewed in the study area dur-
ing the first 2 days of the 1982-91 hunting sea-
sons.  WDNR crews drove through the study
area beginning at the noon opening of the first
day of the season and in the early morning of the
second day, counting all vehicles of suspected
pheasant hunters on public and private lands.
The number of hunters and vehicles involved in
the actual interviews was also recorded.

Hunters encountered at various times of the day
(not strictly after they had completed their hunt)
were asked if they had bagged any pheasants and
how many hours they had hunted.  Any pheasants
bagged were checked for the presence of bands,
but ages were not determined.  Unbanded pheas-
ants were assumed to be wild-produced birds since
all pheasants legally stocked in the study area were
marked with WDNR aluminum leg bands (Evrard
1989).  I was aware of a few pheasants illegally
released in the study area but felt their numbers
were insignificant.

Hunter numbers were determined by multiply-
ing the number of vehicles counted in the study
area by the mean number of hunters per vehicle
involved in the interviews.  Hunter success during
the first 2 days of the season was determined by
dividing the total pheasants checked by the number
of hunters interviewed.  Minimum estimated pheas-
ant harvest for the first 2 days of the season was
determined by multiplying hunter success by hunter
numbers.  Hunter effort was determined by calculat-
ing the number of hours hunted to bag a pheasant.

Hunter Diaries
During 1983-91, select hunters were asked to main-
tain season-long diaries in which they recorded the
number of banded and unbanded cocks shot in the
study area.  The hunters were not randomly
selected but were obtained from a list of hunters
who returned pheasant bands to the WDNR (Evrard
1989) and who offered to maintain diaries when
contacted at an annual pheasant benefit banquet in
St. Croix County.  Season-long hunter success was
determined by dividing the number of pheasants
bagged by the number of hunters returning diaries.
Hunters also volunteered information regarding the
number of hunting trips and the number of cock and
hen pheasants flushed during the hunting seasons.  

I used the Epistat statistical package (Gustafson
1984) to calculate regression-correlation analyses
to determine if relationships existed between winter
weather, subsequent spring pheasant densities, and
hunter harvests, and I used a paired t test to deter-
mine differences between hunter success rates.

Results and Discussion

Winter Weather and Food Availability
Winters in the study area were cold and snowy.
Subzero temperatures sometimes began in Decem-
ber and continued until March.  There was an
average of 36 days each winter when temperatures
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Table 1. Winter weather and severity indices, 1982-91.

Days (November-April)

Snow Temps. Winter Severity Indices

Winter > 6 inches < 0o F Evrarda Kohnb Dumkec

1981-82 90 58 148 90 2063
1982-83 62 23 85 24 1139
1983-84 85 54 139 55 1835
1984-85 43 37 80 37 1085
1985-86 115 51 166 55 2166
1986-87 2 10 12 9 511
1987-88 51 32 83 32 1229
1988-89 81 44 125 45 1313
1989-90 12 22 34 22 642
1990-91 53 31 84 31 1185
Mean 59 36 95 40 1317
a Calculated by adding the days that snow depth exceeded 6 inches to the days

that temperatures were below 0o F for the months November through April.
b Calculated by adding the days that snow depth exceeded 18 inches to the

days that temperatures were below 0o F for the months December through
March (Kohn 1976).

c Calculated by adding coded values for days of varying snow depths then
multiplying those sums by coded values for the mean monthly minimum tem-
perature (0-4.9o F = 5, 5-9.9o F = 4, 10-14.9o F = 3, 15-19.9o F = 2, 20+o F = 1)
for the months of December through March (Dumke and Woehler 1986).

Table 2. Annual survey of 10% (32,128 acres) of the 502 mile2 study
area for standing corn, 1983-91.

Mean Field Total Number
Winter Size (acres) Acres Sections Indexa

1982-83 5.9 70(0.2)b 8 (16) 9 
1983-84 9.3 93 (0.3) 9 (18) 10
1984-85 4.5 27 (0.1) 5 (10) 5
1985-86 23.1 1,177 (3.7) 34 (68) 35
1986-87 7.3 125 (0.4) 13 (26) 10
1987-88 7.9 95 (0.3) 11 (22) 9
1988-89 3.9 58 (0.2) 10 (20) 6
1989-90 2.3 26 (0.1) 8 (16) 3
1990-91 6.7 88 (0.3) 9 (18) 10
a Determined by dividing the acreage of corn by the number of sections in

which it was found.
b Number in ( ) is percentage.

dropped below 0o F during the period
1982-91 (Table 1).  Snow depths exceed-
ing 6 inches averaged 59 days each win-
ter during the same period and sometimes
began in November and lasted through
April.  Gates and Hale (1974) found that
snow covered the ground in depths
exceeding 6 inches for an average of 48
days for 7 winters, December through
March, 1958-65, in their Waupun study
area in east-central Wisconsin.  In my
study, the winters of 1981-82, 1983-84,
1985-86, and 1988-89 were severe with
deep, persistent snow cover and very
cold temperatures.  By contrast, the
winter of 1986-87 was exceptionally
mild with only 2 days when snow depths
exceeded 6 inches and 10 days when
temperatures dipped below zero.

Pheasant winter food, predominately
in the form of overwinter standing corn,
was a scarce commodity (Table 2).  In
most winters, only 0.2 of 1% of the study
area was unharvested standing corn.
These scattered corn fields were found
in 16% of the sections examined.  In 6 of
the 9 winters, corn planted in WDNR and
Pheasants Forever (Wooley et al. 1988)
wildlife food patches was encountered
in the survey.  In those winters, wildlife
food patches averaged 8% of the total
standing corn acreage found.  Fifty
years ago in an earlier era of less inten-
sive agriculture, overwinter standing
corn was apparently more available.
McCann (1939) reported finding stand-
ing corn in 2.4% to 10.5% of the land
area in counties throughout Pennsylvan-
ia pheasant range, and in the same era,
Bennett (1945) recommended a mini-
mum of 4% of the land area to be in
overwinter standing corn.  

When the juxtaposition of the corn to
winter cover (Wight 1933, Green 1938,
Bue 1949) was examined, it was appar-
ent that little winter food was available
near winter concentrations of pheasants
during severe winters.  Standing corn,
unless in large patches, has little value
for pheasants if surrounded by bare,
snow-covered fields.  Locations of over-
winter standing corn, other than wildlife
food patches, occurred randomly in
relation to winter pheasant cover.  Gates
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and Hale (1974) also found winter food to be in
chronically short supply in their east-central
Wisconsin study area.  They found that in most
winters less than 5% of the pheasant population
had access to standing corn.

A notable exception in this study was the win-
ter of 1985-86.  Extremely wet soils due to heavy
fall rains severely reduced the corn harvest.  Early
deep snows prevented the soils from freezing, and
farmers were forced to leave their corn standing
over winter (Table 2).   Corn was available in
nearly 70% of the sections searched, and the
acreage was 16 times greater than normal.  The
mean field size of 23 acres was nearly 4 times
larger than in other years.  Standing corn in fields
of 5-10 acres can function as both winter food
and cover (Anon. 1988).

Crowing-Cock Counts
Crowing-cock trends on my study area transects
were positively correlated (r = +0.746, n = 10, 
P < 0.01) with crowing-cock trends on WPAs.  
A correlation with weak statistical significance 
(r = +0.990, n = 3, P < 0.09) also existed between
crowing-cock trends on WPAs and crowing-cock
trends on CRP lands.  This weak statistical
significance was, no doubt, due to comparing
crowing-cock trends on WPAs and CRP lands
for only 3 years.   These results suggest that
similar environmental factors were controlling

pheasant populations in WPAs, CRP lands, and
throughout the study area.  Densities of crowing
cocks on WPAs were, on the average, 2-3 times
higher than in the study area (Figure 2), no doubt
due to better habitat existing on WPAs than on
private farmland.

Mean spring pheasant densities in the study
area were 0.8 cocks and 1.5 hens/mile2 during
the 10 years (Table 3).  The small number of
pheasants used to determine sex ratios during
the winters of 1985-86, 1986-87, 1987-88, and
1989-90 increased the variability and decreased
the validity of the density estimates for 1986, 1987,
1988, and 1990.  The mean hen density, how-
ever, falls within the low category (1-5 hens/mile2

in the spring) of Dumke and Pils (1973).
On WPAs, probably representing the best

available habitat, spring densities were much
higher—9.8/mile2 (3.2 cocks and 6.6 hens).  For
the 3 years where comparable data were available,
densities were very similar for WPAs (11.8/mile2)
and CRP lands (12.8/mile2).  While wildlife man-
agement lands (including WPAs) may influence
local pheasant abundance, numbers over a
broader area are related to regional habitat con-
ditions (Edwards 1988).  Areas with public wildlife
lands had substantially higher spring pheasant
densities than areas without public lands in South
Dakota (Elliot and Linder 1972) and Minnesota
(Hutchison 1981).  
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Figure 2. Spring cock densities on the study area and
WPAs.

Table 3. Spring pheasant indices, 1982-91.

Birds/mile2

Winter Sex Ratio Study Areaa WPAsb CRPb

Year (Hens/Cock) Cocks Hensc Total Cocks Hens Total Cocks Hens Total

1982 1.3(120)d 1.0 1.3 2.3 2.6 3.4 6.0 – – –

1983 1.8  (91) 1.3 2.3 3.6 3.0 5.4 8.4 – – –

1984 6.2  (58) 0.3 1.9 2.2 2.0 12.4 14.4 – – –

1985 3.2  (50) 0.4 1.3 1.7 2.6 8.3 10.9 – – –

1986 0.4  (24) 0.5 0.2 0.7 2.0 0.8 2.8 – – –

1987 0.5    (6) 0.9 0.4 1.3 3.2 1.6 4.8 – – –

1988 2.5  (21) 0.9 2.2 3.1 4.4 11.0 15.4 – – –

1989 3.1  (57) 0.6 1.9 2.5 2.6 8.1 10.7 2.7 8.4 11.1

1990 1.2  (22) 1.1 1.3 2.4 4.4 5.3 9.7 5.1 6.1 11.2

1991 1.7  (41) 1.4 2.4 3.8 5.6 9.5 15.1 6.0 10.2 16.2

Mean 2.2(490) 0.8 1.5 2.3 3.2 6.6 9.8 4.6 8.2 12.8
a Crowing cocks censused by road transects.
b Crowing cocks censused by triangulation.
c Derived by multiplying the estimated cock density by the winter sex ratio (hens/cock).
d Number in () is sample size. 

Pheasant nest.
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Relatively low sex ratios are believed to be due
to relatively low harvest of cocks.  Harvest of cocks
is low because of low pheasant populations and
diminishing returns for hunters (Dale 1952, Kimball
et al. 1956, Lauckhart and McKean 1956, Wagner
et al. 1965).  Studholme and Benson (1956)
reported low winter sex ratios ranging from 0.7 to 
2 hens/cock in marginal range in New England.  In
better range such as Minnesota, Iowa, North and
South Dakota, Nebraska, and Montana, winter sex
ratios ranged from 1 to 3 hens/cock during 1941-50
(Kimball et al. 1956).  Edwards (1988) found sex
ratios to be inversely related to pheasant densities
in Illinois.

Winter Weather and Spring Pheasant
Populations
Winter weather appeared to affect subsequent
spring pheasant populations.  Crowing-cock num-
bers, an index to the pheasant population, declined
following the severe winters of 1981-82, 1983-84,
and 1988-89.  The impacts of the severity of the
winter of 1985-86 were apparently ameliorated by
the unusual abundance of overwinter standing
corn.  Despite the severe winter, the crowing-cock
index for the study area increased from 1985 to
1986.  The numerous, large corn fields provided
abundant winter cover as well as food on the pri-
vate farmland within the study area.

I could find no relationships between my winter
severity index and my study area crowing-cock
index.  However, there was a weak inverse rela-
tionship (r = -0.556, t = 1.898, P = 0.09) between
the winter severity index and crowing-cock num-
bers on WPAs.  An even weaker relationship was
found by Dumke and Woehler’s (1986) winter
severity index for quail.  Since mild winter weather
had no effect on subsequent breeding populations
(Weston 1954, Hart et al. 1956), I eliminated the
exceptionally mild winter of 1986-87 from the
analysis.  Without the winter of 1986-87, the neg-
ative relationship between my winter severity
index and WPA crowing-cock numbers was sig-
nificant (r = -0.697, t = 2.383, P = 0.05).

Since an abundance of winter food, in the form
of standing corn, appeared to ameliorate the effects
of winter weather on pheasant survival, I devel-
oped a second winter severity index, by including
winter food availability in the calculation of the
index.  The second index showed a stronger neg-
ative relationship (r = -0.723, t = 2.561, P = 0.04)
(Figure 3) with WPA crowing cocks.  In severe
winters, I observed that individual WPAs without
corn food patches lost their crowing cocks or the
density of crowing cocks was reduced.

The second winter severity index also showed
stronger but still nonsignificant relationships with
study area crowing cocks.  Berner (1986) found a
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Figure 3. Inverse relationship (r = -0.723, t = 2.561, 
P = 0.04) between winter severity index and subsequent
crowing-cock densities on WPAs.

Figure 4. Relationship (r = +0.893, t = 5.243, P = 0.002)
between crowing- cock densities in the study area and
the wild cock harvest per hunter for the season.



significant relationship between a winter severity
index based upon the mean maximum snow depth
for December through March and a subsequent
May cock- population index in the southern third
of Minnesota.  Jarvis and Simpson (1978) found
overwinter survival to be positively correlated with
pheasant abundance.  However, earlier in Wiscon-
sin, Wagner and Stokes (1968) found that only 28%
of the variability in their spring hen index could be
attributed to overwinter survival.  They concluded
that the size of the spring hen index was determined
by the previous fall population index.   

Winter Weather and Fall Pheasant
Harvests
I could find no relationships between winter
weather and pheasant harvests the following fall.
Wagner and Stokes (1968) also did not find any
relationship between their overwinter survival index
and the fall statewide harvest index in Wisconsin.
However, I did find a very strong positive relation-
ship (r = +0.850, t = 4.272, P = 0.004) between
spring crowing-cock indices on study area tran-
sects and fall wild cock harvests for the entire
season (Figure 4).  The same was true for wild
cock harvests for the first 2 days of the hunting
season (r = +0.751, t = 3.220,  P = 0.01).  Wagner
et al. (1965) and Wagner and Stokes (1968) also
found significant correlations between spring hen
densities and fall cock harvests.  Snyder (1985)
thought crowing-cock indices were general pre-
dictors of fall population levels.

Pheasant Releases
During the period 1982-89, a minimum of 16,566
pen-reared pheasant cocks were released in the
study area in late summer and early fall prior to
the hunting seasons (Table 4).  The bulk of the
birds were raised by the St. Croix Alliance of
Sportsmen’s Clubs in cooperation with the
WDNR’s Day-Old-Chick Program and released in
late August and early September.  An in-depth
analysis of the stocking program was presented
in a previous publication (Evrard 1989).

First-year recovery rates have averaged 10%
during the period 1982-89 (Table 4).  Second-year
recovery rates averaged only 0.4%, and only a trace
was recovered in the third year following release.
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Table 4. Recovery of pen-reared cocks released in study
area, 1982-89.

Percent Recoverya

Birds First Second Third
Year Released Year Year Year Total

1982 1,380 4.7 0.6 0.1 5.4
1983 1,668 8.0 0.8 0.1 8.9
1984 1,372 12.9 0.5 – 13.4
1985 1,556 8.2 0.1 – 8.3
1986 1,642 12.1 0.6 0.1 12.8
1987 1,642 13.9 0.3 0.1 14.3
1988 1,485 10.1 0.1 – 10.2
1989 1,899 10.2 – – 10.2
Mean 1,580 10.0 0.4 Tr 10.4
a Hunter recoveries (88.5%), roadkills (6.7%) and others (4.8%)

including predators, disease, etc.

Banding pen-reared
pheasants.
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Of the recoveries, 88% were shot by hunters, 7%
were roadkills, and 5% died from other causes.
This indicated that few cocks stocked in late sum-
mer survived to potentially become part of the
breeding population and therefore did not bias the
relationship I found between winter weather and the
spring pheasant population.  Earlier Wagner et al.
(1965) concluded that stocking pheasants increased
the kill but did not affect wild bird numbers.

Hunter Success
Hunter success the first 2 days of the season aver-
aged 0.2 cocks bagged per hunter per hunter day
during 1982-91 (Table 5) (Figure 5).  The daily bag
limit during the 2 days was 1 cock.  In a discussion
on successful harvest management, Edwards
(1988) highlighted a long-term study by Leite (1965),
in which only 0.2 cocks/hunter/day were bagged in
1962 on a heavily hunted 6,000-acre public area

in Ohio having a total season harvest of 1 cock/
2 acres.   Hunter effort expressed as hours hunted
per cock bagged during the first 2 days of the
season in my study averaged 19.7 and ranged
from a low of 6.7 in 1987 to a high of 50.0 in 1982
and 1989 (Table 5).  This compares to 2.6 hours
hunted/cock bagged in South Dakota in years with
a 2-bird limit (Trautman 1982); 16.0 hours in Ohio
in 1962 (Leite 1965); and 24.4 and 32.5 hours in
1984 and 1985 in Michigan (Grantham 1986).

Since the hunters who maintained season-long
hunting diaries were not selected at random, one
bias associated with mail surveys (Hart et al. 1956,
Kimball et al. 1956, Wagner et al. 1965, Edwards
1988), low return rates, was avoided.  However,
hunters who maintained diaries were significantly
(t =  5.969, n = 9, P = 0.0003) more successful
during the first 2 days of the season than hunters
checked in the field (0.2 vs. 0.4 birds/hunter/day).
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Figure 5. Hunter success during the first 2 days of the
hunting season and the whole season.

Figure 6. Season cock-harvest distribution among
hunters.

Table 5. Hunter success and cock harvests, 1982-91.

1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 Mean

First 2 Days:
Cocks/hunter/day 0.14 0.28 0.23 0.07 0.13 0.35 0.20 0.03 0.11 0.20 0.17
% cocks banded 56 30 55 25 57 57 38 0 0 14 33
Hours/cock 50.0 8.3 11.1 20.0 16.7 6.7 10.0 50.0 16.7 7.1 19.7

Season:
Cocks/hunter 5.1 4.1 2.9 2.8 4.7 3.2 3.1 3.2 4.5 3.7 3.7
% Cocks banded 20 47 35 47 36 32 35 19 26 33 33
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Figure 7. Season pen-reared and wild cock harvest. Figure 8. Cock-harvest distribution by week of season.

The hunters maintaining diaries reported seeing
an average of 9.5 cocks and 13.3 hens during 6
hunting trips each season during 1982-91.  They
reported shooting an average 3.7 cocks each
season (Table 5).  One quarter of the hunters
reported shooting no birds while a few hunters
reported shooting as many as 26 birds in a single
season (Figure 6).  Trautman (1982) reported a
mean season kill of 4.8 cocks in South Dakota for
seasons with a 2-bird daily bag limit.

In this study, the pen-reared (banded) cocks
averaged 33% of the bag during the 10 years for
the first 2 days and for the whole season.  The
percent banded cocks in the harvest increased in
years following severe winters when wild pheas-
ant populations declined (Figure 7).  Likewise,

the percent banded cocks decreased in the bag
in years of higher wild pheasant numbers.  Thirty
years earlier in Wisconsin, Besadny and Wagner
(1963) found stocked day-old-chick program birds
making up 38% (range 16-64%) of the total kill in
poor range, 27% (range 13-38%) in fair range,
and 5% in good to very good range.  Statewide,
they found stocked birds made up 15-20% of the
harvest.

As the hunting season progressed, the percent-
age of the pen-reared harvested cocks declined
(Table 6).  During the first week of the season, an
average of 38% of the cocks bagged were banded
(pen-reared).  By the last week of the season,
only 17% of the cocks shot were banded.  In Wis-
consin, stocked birds made up a higher percentage

Table 6. Season cock harvest distribution, 1983-91.

Unbanded Cocks Banded Cocks Total Cocks
Week of Percent of
Seasona Season Harvest No. (%) No. (%) No. (%)

1 32 228 (62) 139 (38) 367 (100)
2 20 145 (64) 80 (36) 225 (100)
3 14 115 (71) 47 (29) 162 (100)
4 10 74 (68) 35 (32) 109 (100)
5 7 56 (68) 27 (32) 83 (100)
6 4 36 (80) 9 (20) 45 (100)
7 6 55 (83) 11 (17) 66 (100)
8 7 64 (83) 13 (17) 77 (100)

Total 100 773 (68) 361 (32) 1,134 (100)
aSaturday to Friday beginning in late October and continuing to early December. 



of the kill early in the season and in poor range
(38%) compared to good range (5%) with a mean
of 27% (Besadny and Wagner 1963).   

In this study, 32% of the total cock harvest was
taken during the first week of the season and
steadily declined during the next 5 weeks, rebound-
ing during the last 2 weeks of the season when
there was usually snow on the ground (Figure 8).
Most (59%) of the pheasants were bagged on the
weekend (Table 7) (Figure 9).  The percent of har-
vest dropped on Monday, Tuesday, and Wednes-
day, leveling off on Thursday and Friday.  This trend
was probably a reflection of the hunting pressure.
The same pattern was reported in Ohio by Leedy
and Hicks (1945) and in Michigan by Allen (1947).  

Results from hunter surveys conducted the first
2 days of the season were indicative of hunter
success for the whole hunting season.  There was
a strong positive relationship (r = +0.890, t = 5.163,
P = 0.001) between wild cock harvest for the first
2 days of the season and for the whole season.
The relationship was similar (r = +0.835, t = 4.017,
P = 0.005) for the total cock harvest for the first 
2 days of the season and for the whole season.
Kimball et al. (1956) recommended random mail
surveys over hunter checks, due to lower costs
associated with mail surveys.  Austin and Penrod
(1983) also  recommended mail surveys to deter-
mine hunting success.  

Hunting pressure impacted pheasant harvests.
There was a significant positive relationship
between the number of hunters estimated to be in
the study area during the first 2 days of the hunting
season and the total season wild cock harvest 
(r = +0.743, t = 2.940, P = 0.02) and the total sea-
son cock harvest (pen-reared and wild) (r = +0.705,
t = 2.630, P = 0.03).  Apparently, hunter numbers
increased in response to perceived higher pheas-
ant populations. Previous research also found
higher hunter counts evident during years of high
pheasant population and lower hunting pressure
during years of low pheasant populations (Edwards
1988, Solberg and Anderson 1990).

Conclusions and Management
Recommendations
Severe winters with deep snows and cold temper-
atures negatively impact subsequent breeding
pheasant densities.  Since winter cover and food
are apparently limiting factors in the northern edge
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Table 7. Distribution of cock harvest by day, 1983-91.

Number of Cocks Bagged

Year Sat Sun Mon Tue Wed Thu Fri Total

1983 23 16 6 3 5 6 8 67
1984 26 16 6 2 3 4 4 61
1985 35 26 14 8 7 7 4 101
1986 23 16 2 9 4 8 6 68
1987 62 37 23 17 8 15 23 185
1988 53 49 12 8 5 8 14 149
1989 37 42 13 5 9 11 8 125
1990 51 51 15 11 12 22 16 178
1991 63 50 18 21 18 18 13 201
Total 373 303 109 84 71 99 96 1,135
Mean 41 34 12 9 8 11 11 126
Percent 32 27 10 7 6 9 9 100

of the pheasant range, provision of winter food
should rate high in pheasant management as
earlier researchers recommended (Gates and Hale
1974).  The best way to ensure a winter food
supply is to leave standing corn adjacent to good
winter cover, a recommended management tech-
nique of an earlier time (McCabe et al. 1956) and
still valid today (Gatti 1983).  A standing corn plot
must be at least 5 acres in size to provide both
food and cover value.  Smaller plots can be used
if adjacent to winter cover.  Plots less than 1 acre
in size tend to fill with drifting snow in northwest-
ern Wisconsin, making them unusable for pheas-
ants (Evrard 1993).

Spring cock indices are predictive of wild cock
harvests in the fall.  Apparently overwinter survival
of breeding pheasants has more impact upon fall
harvest levels than reproductive success.  Petersen
et al. (1988), summarizing earlier research, stated
that pheasant population fluctuations appeared to
be regulated principally by mortality, with repro-
duction performance being secondary.  Stocked
cocks contributed to the harvest, especially in years
of low wild pheasant numbers, but contributed very
little to the wild breeding population.     

The cock harvest index during the first 2 days of
the hunting season is predictive of the harvest for
the whole season.  Since the opposite is also true,
inexpensive hunter diaries can replace expensive
field bag checks to obtain a valid measure of hunter
success.  The bulk of the harvest takes place early
in the season and on weekends.  This trend is more
pronounced with stocked birds than wild birds. 
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