
r_

_



"ANAI SJL >I\CL LI8MAR

181

pRE yS oTA VEIA



PHEASANT POPULATION FLUCTUiTIONS ON AN AREA OF MEDIUM

TO LOW PRODUCTIVITY IN SIO TOMSHIP,

WASHTENAW COUNTY, MICHIGAN

by

Zoe Bruna

,Submitted in partial requirement for
the degree of Master of Science in Forestry
at the School of Forestry and Conservation,

University of Michigan,
Ann Arbor, Michigan

.June 1949



TABLE OF CONTENTS

page

Acknowledgements ...... 1 ..... 3

I. Introduction ***." .... " .... 2

II. Study Area. ...... *.***4

Size andiLocation *, ... ** .4

Cover Types and Acreage. . . . .. . . 5
Climate ............ "....". . *. *. .s " 6
Type ofAgriculture. . . . . . . .. . . . 7
C over Maps . " . . . . . . . . . . . 11

III* Population Study " . . . 24

Methods . . " . . . " . 24
Census Methods ... . . . .. 24
Collection of Hunting Season Data . .26

Release of GamaelFarm Birds . . " ** . 27
Aging Methods . . . " . . . . . " ".. .. 2$
Crowing Cook Census Method ........ . 29

Population Data . . . " . " " ... ... 30
Pre-hunting Season Population ........ 30
Hunting Season Mortality . . .. *.****331

Post-Hunting Season Population . .... *34
WinterkPopulation . . . . . . 35
Spring Dispersal *...........36

Spring Population 1949 .... ***36

Mortalities Due to Predation and other
F actors . . . . . . *. "*"*..*.*.9 .0 .0.47

Method of Study .. .. .. . . .. 0". 47

Mortalities by Sex and Number ... . . 4$
Released Birds . " . . " . . " ." ." ..".49
Mortalities by Season . . . . . . . 53.
Mortalities by Cover Type and Section .. 55
Mortalities by Agents of Destruction ... 5$

Predatory Bird P'opulation , . . . * 58
Fox . " . . . . " . . " . . . .* . . 59
Dog and CatkPopullation . . ... 0 . . 60



TABLE OF CONTENTS (Cont.)

Hatching Peak . . . . . . .~62

Productivity . ... ************66

IV* Seasonal Movements ......" ..... 70

Ma$jor Y' oi uie1nt s ". "".".".".".".".".".".".". . ' 0
Seasonal Use of Cover. ... *" ***71

Escape Cover .................. 73
Roosting Cover . . . . .. . . . 15

Spring ." ....... * . 76

Crowing Season .... " .... " ... 78
Audibility and Obstructions .......... 80
Affect of Weather on Crowing .. " .. . **80

Crowing Interval . . ". ".. . .. 81
Physiology of Maturity and Its Affect on

Crowing ....... . . . . . . . . . . 81
Crowing Territories.". . . . ... . 83

Number of crowing cocks in 191.8--L91,9 .... 84
Composition of Provisional Crowing Territories * 86
Size of Pr ovis ional Territories .*..*.**87

Fighting " ...... *****88

Harem Size................ . 89

V. Sumary and Conclusions . . . .. . . 95

Literature Cited9 . . . . . . . . . . . . . *.97 97



TABLE OF MAPS AND FIGURES

page

Cover Type Maps.** ** **" *** 18-22

Cover Map Legend *. "... * e. . . 23

Territory and Census Route.Map8 s .... *90_94

Figure I .. " .. 450 0
Fiue II ********************* 46

Figure 117. . ...... a*: 000" 0 0 65

Figure V ****. *0*0*. 0*00 82



TABLE OF TABLES

Table page

5 0 7

6 9 0 0 0 0 0 0 0 0 0 0 0 * 3

7 1 0 0 0 0 0 0 0 0 0 0 0 0 0 3

4 11 0 0 0 0 0 0 0 0 * 0 0 * 4

9 037 0 0 0 0 0 0 0 0 0 0 0 0 4

12 * * * 0 0 0 0 0 0 0 0 0 0 0 * 0 0 0 0 0 0 0 0 0 0 33

13 * * * 0 0 0 * 0 0 0 0 0 0 * 0 0 0 0 0 0 *0 0 0 * 56

14 . . .0 0.0 0.0. 0.0! 0.0 0.0.0 0.0. 0 .* . 0.0 57

15 * * * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * 57

16 . . . 0 0 0 0 . 0 0 0 . 0 0 0 0 0 0 0 0 0 0 0 0 0 61

17 * * * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * 0 0 0 0 0 72

18 . . 0 0 0 0 0 0 0 0 0 0 0 0 * 72

19 * * * 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 77

20 85 0 0 0 0 0 0 0 0 0

21 * * * 0 0 0 0 0 0 0 0 * 0 0 0 0 0 0 0 0 0 0 0 0 * 85



1

ACENOWLEDGEMTS

The author would like to express sincere appreoi-

ation to Drs. Warren Chase and 3. C. O'Roke for

advice and help in compiling this manuscript.

The sympathy and encouragement of Dr. Warren Chase

has made the task seem worthwhile. Mr. Charles

Shick and R. A. MaoMullan, of the Michigan Game

Division, graciously furnished state-wide pheasant

information. My sincere thanks to Mr. John Gwin,

University administrative assistant, for the use

of his fine dog for census work.



2

INTRODUCTION

Research in pheasant ecology is not new and has been

going on for some twenty years. Most of the ecological and

population studies have been conducted on areas of medium to

high pheasant density. There are exceptions such as the

Michigan Rose Lake Wildlife Experiment Station studies (1939-

1949).

In many oases areas of medium to low pheasant density

are the only ones available to numerous hunters because of

time limitations or prohibitive distances to more produe-

tive areas. These areas act as buffers for the highly produo-

tive pheasant lands and absorb their share of the hunting

Pressure. The mortality and productivity rate for these

"low" areas is not well known. For this reason the study

was conducted on such a low producing area in order to as-

certain the level of pheasant populations and their produe-

tivity. It was started the first week of September, 1948,

and all field work terminated on May 19, 1948. A previous

POPUation and nesting study was started in the spring of

1948, but met with disaster when the author was hospitalized.

Some of the material collected during this previous study
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will be used in this manuscript when deemed necessary to

strengthen or substantiate a point under discussion.

The history of the ring-necked pheasant (Zhasianus

.091ohions orquatn) in Michigan, since its introduction in

1893, reveals that it was suocessful from the start in a

farming economy. Regular state releases began in 1917

(Linduska, 1947) and have continued since then. Pheasant

populations have increased so rapidly that by 1925 an open

seaeon was declared. The peak was attained in 1944 when the

htuntlrig kill reached 1.5 million. Since then, the kill has

been steadily declining, but recent oensus data indicates

that the birds are on their way up again.

The army of pheasant hunters has been steadily increas-

ing over the years and may continue for some time. For this

reason all available pheasant range should be open to hunt-

ing in order to distribute hunting pressure. The "low"

areas will become increasingly more important if the hunter

trend continues. Therefore, more should be known about their

Productivity for future management purposes.
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II

STUDY AREA

Size and Location

The study area is located six miles due west of Ann

Arbor and consists of sections 28, 29, 31, 32, and 33, Scio

Township, Washtenaw County, Michigan. The area is easily

accessible from Ann Arbor by good secondary gravel roads.

Liberty Road leads directly from Ann Arbor to the area and

bisects it. The area is bordered on the south by Scio-

Church Road, on the west by Parker Road, and by Zeeb Road

on the east. The 3,150 acres are divided among nineteen

land owners mostly of German-Lutheran extraction.

A majority of the soils on the area are of the glacial

non-porous type and were deposited by the Huron-Erie lobe as

terminal and ground moraines. There are also some glacial

porous soil types. They are predominantly loams and sandy-

loans which are not durable and the majority are rated as

first and second class in productivity (Veatch, Wheeting,

Bauer, 1930). The largest soil type is Bronson loam f ol-

lowed by Carlisle muck and Miami loam. There are nine soil

types represented on the area.
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The retreating glacier deposited till, leaving behind

a gently rolling topography. Although a majority of the

area is level, well-drained land, some parts have slopes

with gradients up to ten pereent. Most of the area is

naturally drained. The general elevation of the highest

land is 898 feet.

Two small creeks run through the area and their beds

have been dredged for their entire distance.

Goner Types and Acreage

The marsh and woodland types are generally well distributed

for wild pheasant purposes. Woodlot sizes range from two to

104 acres while the largest marsh is sixty-five and the small-

est two acres. Woods average 12.6 percent and marshes 8.18

percent of the total land area (Table 3).

Woodlots are composed of various associations of hard-

Woods, in which the principal species are red oak, white oak,

elm, basswood, hickory, ash, and sugar maple. Tamarack,

aspen, and willow are the principal trees of the wetter

swamps.

In the marshes the characteristic growth is brome

grass, sedges, cattails, willow, red-osier dogwood, spirea,

and shrubby cinquefoil. The best marsh for pheasants, fall

and winter, is the spirea-willow marsh in the northeast

corner of section 32 adjoining Liberty Road. In all further
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reference it will be called spirea-willow marsh as that is

the dominant cover type. This marsh is extremely dense to-

ward the center making it difficult, but not impossible,

for a man to go through it.

Climate

The climate of Washtenaw County is characterised by

fairly cold winters and mild summers (Veatch, Wheeting, and

Bauer, 1930). Wind movement and evaporation are low; humid-

ity is moderately high and the county receives 50 percent of

possible sunshine.

The average length of the frost-free period is 164

days, from May 2 to October 13, and this is ample time to

mature the crops grown. The mean annual precipitation is

31.3 inches including melted snow, and is fairly evenly

distributed throughout the year. Snowfall averages about

37 inches yearly. The mean annual temperature is 47.46

Fahrenheit. The prevailing winds are westerlies and rarely

attain high velocities.

For the last several years there have been heavy rains

in late April and early May. They may have had some affect

on pheasant brook and nest survival as the population has been

decreasing during this time. If these rains come early enough

in the spring, they discourage lowland nesting and consequently

the nest loss is not as great in case of flooding. However,
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if the heaviest rains fall after nesting is well along there

is a high nesting loss oaused by flooding of the lowlands,

TABLE I

NORAL MONTHLY MEAN TMPERATURE
AND PRECIPITATION AT ANN ARBOR,

WASHTENAW COUNTY, MICHIGAN
(Veatch, Wheeting, and Bauer, 1930)

January
February
March
April
May
June
July
August
September
October
November
December

Aversge

Temp. °F.

22.60
23.2
33
45.8
57.5
67
71.7
69.2
62.8
50.6
37.8
27

Aver. Precip.
Inches

1.89"
1.81
2.21
2.63
3.52
3.44
2.94
2.72
2.95
2.64
2.49
2.07

Aver. Snow
Depth Inches

9.4"
9
5.6

.8

.2

.1

.3
9.1

Mmpe ot Agri culture

Hill (1939) classified 65 percent of the farms in this

area as general and dairy farms in the 1930 census. Regions

that are not especially well adapted to one or more enter-

prises, usually have a variety, which is characteristic ot

this area.

About 64 percent of the area is tillable, while the
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rest is in woodlots, marshes, and idle land. Woodlots make

up 12.6 percent of the total land area, marshes 8. percent

and pasture $39 percent.

The ma jor livestock enterprise is dairying, and most of

the milk is sold as fluid milk. The large nearby markets en-

courage dairy and poultry production. There is some rolling

and non-tillable pasture which favors the sheep enterprise.

Livestock, poultry, sheep, and hogs are each about equal in

importance as far as income is concerned.

Table IT shows that 64 percent of the total marsh area

is grazed. Many of these grazed marshes are beaten down

and full of hummocks which decrease their value for wildlife

cover. The grazing season is about seven months long, start-

ing in mid-April and running into late October or early

NoVember.

The main crops are winter wheat, hay, corn, oats, and

barley. Many of the crops are for home consumption or are

fed to the livestock. The few cash crops are corn and winter

wheat.

The average amount of the total area in corn is 17.44

percent or 549.4 acres. Section 31 had the largest acreage

'I Orn, followed by sections 29, 33, 32, and 28 in order of

occurrence. Leedy and Hicks in Ohio (MoAtee 1945) found the

ideal land conditions for pheasants were to have 25-35 percent
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Of the area in corn, 25-30 percent in other grains and 5-10

percent in brush and woods. Table III shows that the area

falls somewhat short of the ideal condition.

All the farmers practice rotation farming and there is

little variation among their systems. The length of rotation

is about f4e or six years, depending upon the individual

farmer. Usually, corn and grain were followed by legumes to

keep up soil fertility. The amount of hay crops and length

of time they occupy in the rotation, depends upon the numbers

of livestock raised.

The following rotation was the most commonly used, but

Was modified by individual farmars to me et their require-

ments.

TAB.Z II

C(MM(N ROTATION

Fear 1 2 3 4 5

Croy Corn Oats or Wheat or TimotA3, clover Timothy and olo-
barlea bale or alfalfa ver or alfalfa

Clover is usually sown as a cover crop with the grains.

Te timothy and clover are usually held over for three years,

but alfalfa may be left for as long as four years.

Only 37.4 percent of the woodlots was grazed, mainly



TABI.I Ifl

A CEZAGR fN COVER 1T!Pl AND CRCP
BY SECTIONS

Section- 33:

Roods Corn Marsh Pasttwe Others Totals

Aezes 90.9 135. 7 18.9 56.6 327.9 630
P'eat of total 14.42 21.5 3 3.0 8."98 4«5.77? 100--
Se"tion 32:

Woocds Corn Marsh Pastuare Others 'Totals

Acres 39.2 79.9 79 84.2 347.7 360
Percent of to tal 6.22 12.68 12.53 13.36 55.21 100

Section 31:

Woods Corn Marsh Pastuire Others Totals
Ars40.6. 145.7 26.8 95.1 87.8 630-

Percent of total 6.45 23.12 4.25 15.Q9' 51.09 100

Section 29:

Woods Corn Mdarsh Pasture Others Totals
Pe9rnt of total 14.42 21.53 .0 8.98' 45.77 100

Seotion 2.8:

Woods Cora Marsh Pasture Others Totals
159.4' 74.9 57 136&7 202 630

Pecn fttl 25.3 11.8g8 9.04 21.69 32.09 100

gW~age for Total Area:

Gores ~Woods Corr Marsh Pasture Others Totals5 e 
at tal36611?4 8*18 1.9 47410
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because many are too wet to admit livestock. Practically all

the woodlots were heavily cut during the winter or at some

previous time. Very little timber is used for lumber as

most of it is cord wood and fence post material.

A majority of the farmers brush out fence rows or ditch

bank cover early in the spring, this destroying valuable

cover and travel lanes for pheasants. They also plow as

close to the fence row as possible. Spring burning of

marshes is not a general practice on this area, much to the

benefit of wildlife.

TABLE 

UNGRAZED AND GRAZED WOODS AND PASTURE

Grazed Ungrazed Grazed Ungrazed

Woods Woods Marsh Marsh

Acres 147.2 248.4 187.6 92.6

Percent of Total 37.42 62.58 64.09 35.91

The cover type maps were obtained from the school's

Department of ildlife Management and were produced by stud-

ents in previous years as part of their wildlife training.

The procedure was to map each section by compass and pacing,
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Ptting in the various cover types in symbols which were

developed by Graham (1945). To check the accuracy of the

maps and the posibility of changing f eae lines and cover

types, each section was covered thoroughly on foot and all

corrections made in the field. Crops shown are for the year

1948, Since corn was the most important crop and major

staple pheasant food during fall and winter it was design-

ated on the maps.
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III

POPULATION STUDY

Methods

Census Methods

Since this work is concerned mainly with population data,

most of the time spent in the field was concerned with gather-

ng it. Other pertinent data was recorded whenever possible

along with the census. The area is sparsely populated by

pheasants so that a strip census would not show a true pio-

ture of the total population. A complete census was deemed

feasible to use, and was conducted at all seasons from Sept-

ember until April. In the spring a crowing cock census was

started, The author had the use of a five-year old female

Irish Setter graciously donated by Mr. JTohn Gwin, a Univer-

sitY employee.

Pheasant distribution is not random on the area, but is

dictated by the distribution of food and cover. In a major-

ity of cases, the arrangement of the marsh cover was a pre-

determining factor in laying out a census route for fall and

Winter. Since the marshes constitute the major winter cover,

and they are more or less consolidated or connected in most

of the area, the route was laid out with this in mind, in
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order to bisect all marshes. Other important cover types were

not neglected at the expense of the marshes, but an attempt

Was made to cover the area as thoroughly as possible. During

the spring when marshes were flooded and not heavily used for

cover, less emphasis was placed on them and upland types were

heavily worked in the census. The census was conducted by

sections in a predetermined order, starting with section 33

and working numerically down to section 28, after which the

sequence began again with 33. It usually took one morning or

afternoon to census each section with a dog.

There is always the danger of double oounting birds when

they fly ahead of the observer or toward cover not censused.

An attempt was made to control the dog's movements so that the

birds would flush toward the periphery of the area. This was

not slways possible or sufocessful, but was compensated for

by accurately recording the number and sex of birds and loca-

tion of cover types into which they escaped. Later when this

escape cover was censused, all birds flushed, above the

number previously seen to fly there, were recorded as origin-

aJ residents of that cover. This is not a completely accur-

ate method, but population figures from successive censuses

of the same section were fairly consistent for any one season.

When an extremely dense marsh, such as the spirea-willow

area was to be censused, the dog was allowed to run freely

while the author watched from a vantage point that overlooked
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the whole marsh. In this way, birds flushed or running ahead

of the dog could be seen.

Many days were spent in the field at all hours and under

all types of weather conditions, making and recording observ-

ations on prepared forms. The field work was done on 105

different days from September, 1948, until May 19, 1949. The

dog was used on thirty-five different occasions. For ease

in recording observations, each section was divided into six-

teen equal subdivisions and given a number so that if an ob-

servation were made it would be recorded as (Section 33-10,

north edge of sedge marsh).

Several attempts were made to shine birds on the roost

during cold windy weather, but met with little success. The

dense character of the roosting cover, usually a marsh, made

quiet approach impossible and alerted the pheasants so they

couldn't be approached.

Collection of Hnting aeonDa

During the hunting season the author worked part time

for the Michigan Department of Conservation on hunter bag

check. Every morning and late afternoon, except the last

two days of the season, was spent on the study area record-

ing and aging pheasant kills. Each farmer on the area was

instructed on how to distinguish adult pheasants from juven-

iles by using the bill and spur characters. He was asked

-to record all birds taken on his farm. Conservation department
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cards explaining the aging procedure were left with each

farmer and, at the end of the week, the data was collected.

Most of the farmers forgot to save the bands from released

birds killed, but noted them as such. The author believes

that a majority of the kill was personally recorded and the

farmers recorded some that the author missed.

Release of Game Farm Birds

The Game Division of the Department of Conservation made

a release of 140 game farm pheasants, thirteen weeks of age

in Soio Township, Washtenaw County, on September 28, 1940.

Another forty birds were released in the adjacent township of

Freedom. Fifty percent of the birds were cooks and the re-

maining fifty pXenoent hens.

Only 100 of the birds were released on the study area,

but twenty were stocked on a bordering section and could have

dispersed onto the study area.

On September 27, 1948, the author went to the Mason Game

Farm where the birds were raised to mark and band them.

Bright yellow airplane dope, an acetate base paint, was brush-

ed onto the tail coverts and tail feathers so' that the banded

birds could be distinguished from wild ones. As a check on

the lasting qualities of the paint, several penned birds

Owned by Ralph Blouch, of Ann Arbor, were painted. The paint

on the penned birds was plainly visible until early March,
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1949. The experiment did not meet with a high degree of suc-

cess, partly because an insufficient number of the marked birds

were observed later than mid-fall. The yellow mark could be

seen at a maximum distance of about 100 yars- in bright sun-

light with 7 x 50 m.m. binoculars. If a marked bird was

flushed within fifty feet of the observer, the yellow was

plainly visible to the naked eye. The greatest value of the

yellow marking was in mortality identification.

innMethods

All birds handled during the hunting season were aged

according to methods employed by the Game Division of the

Michigan Department of Conservation (Macullan, 1948).o The

method is not completely accurate and errors of as much as

two weeks in aging may occur. Criteria used in aging were

Plumage characteristics, primary feather molt, length and

appearance of spurs, presence or absence of bursa, and lower

mandible test.

The mandible test was tried first, followed by a check

Of the spurs. If the lower mandible broke under stress of

the bird's weight and the spur characters checked, the bird

was classed as a juvenile. If the mandible stayed intact,

then the bursa was probed for and, if missing, the bird was

an adult. Juvenile birds were aged to the week, up to twenty-

SiX weeks, by using the primary feather molt, tail length,

and general plumage characteristics.
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CrowingCo Censuscethkod

At the first signs of concerted crowing, a crowing cock

census was started. Concerted crowing was established by con-

ducting two minute crowing counts at picked stations beginning

one-half hour before sunrise. When the total count on the

route remained stable for a period of several days, this

period was designated as the start of concerted crowing and

the actual census began.

The ability to interpret crowing sounds in terms of

direction and distance from the observer varies with indi-

Viduals and experience. Mr. Ralph Blouch, a graduate wild-

life student, graciously helped the author in his crowing

census and was a competent and experienced worker.

Eighteen observation stations were set up approximately

one-half mile apart along the roads fringing the area. These

Stations were consecutively numbered. Plane tables with a

map of the area were used by each observer. One man was

assigned the even numbered stations and the other the odd

numbered ones, so that a "leap frogging" technique was used

in getting to the assigned stations. The observers were

never more than one-half mile apart. The census began one-

half hour before sunrise and watches were synchronized at the

start. A three minute listening interval was found to give

best results with a five minute alloted travel time to get

from one station to the next.
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When a crowing call was heard, a line was drawn toward

the source and the time recorded. It was found that if the

observer put a mark indicating the approximate location of

the cock, it was more. easily located later. Faint calls

were not recorded or, if so, were marked as such. At the

end of the census, sight lines from the two maps were re-

corded on one. Where two or more lines intersected, a cook

was presumed to be present. While crowing, some cooks move

about considerably so that it appears as if there is more

than one bird. Censuses were conducted on April 13, 20, and

27.

After the cocks were located by triangulation, their

locations were checked by early morning field work. This

consisted of walking toward the direction of crowing until

the bird was located. The triangulation method was fairly

accurate as substantiated by field work, but tended to show

more cocks than were actually present because of their move-

ments while crowing.

gotnlaionData

Pre-Hunting Season rpoulation

The area was censused twice befcre the hunting seasons,

using a dog. The population at this time was determined to

be 198 birds composed of ninety cooks and 108 hens. These

figures include all banded birds that had stayed on the area
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until the beginning of the hunting season. For the total

POpulation,,this amounts to 6.28 birds per 100 aores or 2.85

cooks to 100 acres. In terms of acres per bird, it is 15.9

for the total population.

During pre-war years in Ohio Leedy and Dustm ! (1948)

found that the population prior to the hunting season was com-

Posed of eighty-five cooks to 100 hens. This was determined

by roadside census methods. It agrees very closely with the

anthor's findings of eighpWthree cooks per 100 hens based on

the pre-season population of 198 birds. The sex ratio may be

an indication that hen mortality during nesting was not especi-

ally high.

Hunting Season MOralit9

The hunting season was twelve days long beginning at

"oOn on Uctober 15 and ending October 26. The total known

kill was sixty-five birds, sixteen of which were released,

leaving forty-eight wild birds shot. Of the sixty-five phea-

5ants killed, fifty-five were cooks and twelve were hens.

This is a total of 2.06 birds per 100 acres or 1.75 cocks

Per 100 acres. During and before the hunting season there

were eight banded bird mortalities due to predation and road

killt, The total known mortality due to accidents, predation,

and hunting, amounted to sixty-five plus eight or seventy-

three Wild and banded pheasants.
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Most of the hunting pressure was concentrated during

the first three days and the tenth day of the twelve-day long

season. This is readily explained by the fact that the start-

ing day was a Friday and the tenth & Sunday. Legally there is

nR hunting in Washtenaw County on Sunday but the law is not

enforced. It is usual to have a higher hunting pressure on the

Opening day and week-ends. Data for the last two days of the

season is lacking.

Twenty-five percent of all birds were killed on the first

day and 63.4 percent during the first three days. un the tenth

day, a Sunday, 14.1 percent of the birds were shot. Leedy and

Hicks (MoAtee, 1945) found that during three hunting seasons,

hunters took an average of 29.6 percent of all birds bagged on

the first day and 57.5 percent on the first three days. Seventy-

six percent of the released birds were shot during the first

three days. This was expected as released birds are not as

Wary as birds raised in the wild. After the first three days,

the total kill fell off. This was caused by decreased hunting

pressure due to the start of the working week and increased

ariness of the cocks. The kill started up again on the follow-

ing week-end due to increased hunting pressure, but never reach-

ed the initial high attained the first three days. This could

have been caused by increased cook wariness, spreading out of

birds, and fewer available cooks.

The type of cover birds were in when shot, is not too

ignifiaant, but does show that birds seek the heavier cover
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0f marshes and cornfield in preference to relatively penetrable

ilce rows. Forty-eight percent of all birds bagged were in

marshes, followed by corn, 34.2 percent; herbaceous fields,

ad fence rows. In Wisconsin, 78 percent of all birds taken

Were in brush and grass marshes. (Gigstead, 1937) At the Rose

ake Wildlife Experiment Station (1942), pheasant kill in the

Mafor habitat types amounted to 29.5 percent of all birds
bagged in idle land, 15.2 percent in crops, 50 percent in

marshes, and 7 percent in woodlots.

When comparing the kill by sections with the highest

Bltiona]l pre-season population, a direct relationship is

Seen except in the case of sections 28 and 29. In this case

the section with the fifth highest population had the fourth

higheat kill. This may well be attributed to hunting pres-

sur° Also section 29 has better cover conditions, giving the

birds more security from hunters.

TABLE XII

SECTIONS WITH TE LARGEST KILL AND
PR3-SZABK POPULATION SHOWN IN

A DECREASING ORDER

Prew-Season Popula-
tics

32 32
31 31
33 33
28 29
29 28
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Post ti SesonPomulation

If the total hunting season mortality of seventy-five

is deducted from the pre-season population of 198 individuals

the calculated post-season residual population amounts to

125 pheasants. This is a 36.8 percent decrease caused by

keOWn losses. The figure of 125 birds is the residual pop-

lation that should have been left, providing that all losses

Were known during the hunting season. Since all losses attri-

buted to hunting, predation, and egress from the area were

not known, there was an unknown loss which can be calculated.

Before this unknown loss can be calculated, the actual

Post-season population must be obtained. This was aooomp-

lished by two complete censuses with a dog and resulted in

a POPUa3tion of twenty-three cocks and fifty-five hens. This

is a 60.6 percent decrease between the pre-season and post-

season Populations. The known loss during this period was

36.8 Percent. Therefore, the unknown loss is 60.6-36.8 or

23.8 Percent. This unknown decrease can be attributed to

unbROWn hunting mortality, including crippling loss, pred-

ator mortality, and egress from the area.

The sex ratio of the post-season population, as deter-

Mined by census, is forty-two coOks to one hundred hens.

oMullan (1948) found a post-season sex ratio of forty-three

oaeks per one hundred hens for 1947 as determined by road-

8&de census over the state. The 1948 hunting season was on
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R par with 1947, or slightly better according to conservation

department releases.

interFonulati. At the start of flocking on December

12, there were seventy-three birds or 6.4 percent fewer than

at the time of the post-season census. The decrease was due

to a known mortality of five birds. The residual population

at the end of flocking (March 17), was seventy-five pheasants.

The net increase over this period amounted to two birds (75-

73) or 2.7 percent.

The known mortality between the start and end of flock-

ing (December 12 to March 17) amounted to ten birds. Thus,

the known mortality of ten added to the net increase of two

makes a total of twelve pheasants or a 16.4 percent gross

increase during this period. The pheasants responsible for

this increase may have been missed during the flocking census

but most likely came in from adjacent areas. This latter as-

Suatie is made because there were twelve more birds recorded

in the census at the height of flocking (January 27) than

wee -a llied in the start of 1yhe flocking census. This woua.d

indicate that the additional birds had infiltrated the study

area between December 12 and January 27, or were missed in

the December 12 census.

The winter population did not start to decline until

after the January 27 ceniN. This indicates that all known

mortality or egress occurred after this date. All known
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Winter mortalities were found between January 27 and March

17, the start of spring dispersal.

The sex ratio for the second week of December at the

start of flocking was forty-three per one hundred hens. For

the entire state, Ma clullan (1948) found a sex ratio of

forty-three cocks per one hundred hens during the first week

of December 1947, before flocking began. This figure was

obtained through road-side census by mail carriers and con-

servation officers. The fact that the two findings are

similar, though for different years, may mean that the pop-

ulation between these two years was relatively stable.

§pringDispersal. At the end of flooking on March 17,

there was a calculated residual population of seventy-five

individuals. By the middle of May the actual population was

fifty-three pheasants, or a loss of twenty-two birds, eight

of which were known mortalities. The remaining fourteen or

18.6 percent were unknown lossess attributed to egress,

ortality, or census error.

Between the start and end of spring dispersal (March

17 to 25), the population was reduced by ten birds, five of

Which constituted 62.5 percent of the entire known loss. Five,

or 35.7 percent of the unknown loss occurred during this

POLiod.

Syria Population 1949. The spring census disclosed a

population of sixteen cocks and thirty-seven hens or a total
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TA BIZ IX

POPUILATIO0N1 TRENDF0 COCKPEANT

h'*4lolting season cenus 90 K

$e= Ratio 10ars83KX

Cooks per 10 ra2685

N1T3Ib*Zror cocks shot during
humbing season 5

Cocks killed per 100 acres 1.75

Calcoulated Residual 35 K

PerOnt or cocks killed (known) 9

1087F

100?F

a 100 - 61.1%
c alftI a * yw"AvwfA w A &ak

i

that should survive 100 61.1 38.9%
Calculated survival per 10 ares 1.1 K

pest-mhiting census 23 K 55 F

Cook survival per 100 acares .73

Box Ratio 42KY 1007F

Percent of cocks actually lost x =10 74-4%

Actual cock suvival 100 as74"4 25"6%

Percent of lIkowa loss 74*4~ - 61.1 - 13.3%

?opulation at height of flocking 27 K 58 F

Sex Ratio 47x 100?F

Percent increase over post- 27 -23 zl 0 = 1 " 
u t a e s n c n u

pPulation at end of flocking 21 K1 547

Sex Ratio 381 1400?

Percent decrease between post- 2"1
huntin~g season populationX10 -Z.7
and nmber at end orf locking
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ISPrizg population

802: Ratio

Cocks per 100 acres

:37 F

100?F43 Y

Percent decrease between popula-
ti on at end or flockng sai
spriag

Perent decrease beotw on po s tseason population and spriy

N* MKal.
FP=3Female

21 -1.6
a 100 - 23.$%
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TABL3 7XI

COYER TYP IN WHICH BIRDS WIR 8SHT

Ocv, Triype
HerbaoeouS
FildLCorn mmrsh Feaoe, Row

No, o Mid
23. 10 280

No. of Bedm
Birds 5 3. 92

T~ta 1$ 26 U. 37 2

Ttl34.2 14.47 48.67 2.63
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of fifty-three pheasants. This is a density of 1.68 birds

for every one hundred acres. The sex ratio is forty-three

cocks for every one hundred hens, whereas, MacMullan (1949)

fonnd forty-one per one hundred for the same year using a

road-side census.

The decline between the calculated residual spring

Population, which is the number of birds that should be

left after known mortalities are deducted, and the actual

breeding population was 14.5 percent. This loss was caused

by withdrawal of birds from the area, unknown fatalities or

both.

The total decrease from the post-hunting season popula-

tion until the middle of May was 33 percent.

Moralities Du eto Predation ag dother Factors

Method of Study. During the time of this study, an -ef-

fort was made to locate as many mortalities as possible by

spending a considerable amount of time in the field. The

method that produced the best results was to walk the area

examining fence rows and cover that pheasants were known to

frequent. On numerous occasions the dog was responsible for

locating recently killed birds. If a bird of prey were

flushed from ground cover, an examination of the cover usually

disclosed a mortality. In this situation, if the pheasant

Was freshly killed, the fatality was attributed to the
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avian predator.

The greatest difficulty in this phase of the study was

encountered in attributing mortalities to specific causes and

determining the length of time the bird had been dead. In

the latter case, a freshly killed pheasant was found during

fall and left so observations could be made on rate of de

0OOZ1position and disturbance by carrion feeders and predators.

The carcass was fed upon by skunks and opposums so that,

within a week, it was wholly denuded of flesh. In most

cases when a kill was found that could not be aged to the

date of death, it was recorded under the season when it was

fouid. This may cause a certain amount of error in calcul-

ating the percent of kill by seasons. A bird found in early

Winter could have been killed in late fall and was better

Preserved because of lower winter temperatures. If no

Positive evidence could be found indicating the type of pr e-

dator responsible, then the mortality was recorded under the

Own category. Pheasant remains found at fox dens do not

COnclusively prove that that particular animal was the direct

cause of death. However for the lack of better evidence

these mortalities were attributed to foxes.

Released birds were identified in a majority of cases

by the yellow paint on the tail or wing feathers.

&Ortali ties by sex and Number. A total of thirty-one

birds vs found dead during the fall, winter, and spring.
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Of this total, 64.5 percent were hens and 35.4 percent cooks,

indicating that hens are more vulnerable. These figures

Show there was a differential sex mortality with 27 percent

sare hens than cooks killed. Cocks are stronger and more

Wary than hens except during the breeding season when they

do not hesitate to expose themselves. Also, cooks are not

t gregarious, as hens and do not concentrate in mixed flocks

to any great extent.

Released Birds. Of the one hundred birds of equal sex

actually released on the area, seventeen were shot during the

hunting season and nine were found later. This accounts for

26 percent of the stocked birds or 36 percent of the shoot-

able popilation, as only eighteen were cooks.

The last of the banded birds, a heam, as seen in April
in a erOOp composed of one cock and three hens, one-half

mile from the nearest point of release. Previous to this,

the last observation was in December. The last banded bird

mortality was found in March at a fox den. These observa-

tions soM to indicate that there are a few stragglers left

en the area, but no accurate assumption can be made until
after the 1949 hunting season. There were two cooks shot

that were residuals from the 1947 stooking. A cheek with

the conservation department revealed they had moved less

than one mile from the point of release.
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For a week after the birds were released (September 28),

a majority of them could be seen along road-side cover within

the release area. By October 15, the beginning of the hunt-

ing season, they were well dispersed but none were seen further

than three-quarters of a mile from the release point. After

the hunting season, observations on banded birds were scarce.

This indicates that they couldn't be distinguished from wild

ones, major dispersal had been over a mile in any one direo-

tion, or the mortality was high. Buss (1943), in Wisconsin,

found that 2 to 6 percent of the released birds could be found

dead by cruising less than one-quarter of the cover in which

they were released. The author found that, except in the case

of road kills, a majority of the fatalities were found from

one-quarter to one-half mile from the point of release.

Wright (unpublished) quoted Tubb's findings for Michigan as

follows:

InA ix years, 1935-1940, a total of 8,485 game
farm-reared cock birds were banded and releaseA.
Birds released in September showed a reported
hunting mortality of 8.2 percent.

In returns from club-reared pheasants, GiMn, (1947) states that

a total of 367 band returns received in 1942 to 1943 repre-

sented 4.4 percent of the total release. Cooks comprised

6.4 percent of returns.

No accurate statements can be made as to the contribution
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Of the stocked birds toward raising the total population as

the time elapsed since stocking until this composition is

only eight months. The only index figures available are the

known crowing cock populations for 1948-1949. The crowing

cok census showed an identical population of sixteen birds

for the two-year period. This would indicate that the stock-

ing had no effect on raising the cock population. In a paper

given by H. D. Ruhl (1941) at a wildlife conference, he

states,

In the summer of 1933, 300 pheasants were liber-
ated and, in spite of total protection from shoot-
ing, the pheasant population four years later was
practically the same as it was the year following
the stocking.

None of the birds shot or found dead were further than

One mile from the release point. The maimum distance trav-

1e cannot be determined, at least not until the next hunt-

ing season. Wight (unpublished), makes the statement that,

Band returns to the conservation department from
192 birds released in 1932, showed that they did
not move more than two miles from the point of
liberation.

On the other hand, the average distance traveled by birds

released in the fall of 1931 was 4.3 miles, while the maximum

distance was twenty-two miles.

&o2alii es . The greatest mortality was

fownd in fall when 41.9 percent of the total known kill
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occurred. This was followed by winter with 32.2 percent and

spring, 25.8 percent. The spring mortality figures are not

complete since the study was terminated on May 19. Of the

cooks, 27.2 percent were killed in fall, 54.5 percent in

Winter, and 18.1 percent in spring. The winter was relative-

ly open and kills were not covered by deep snow. Part of

the fall mortality of cooks and hens may be due to illegal

kill and crippling loss. This would explain to some extent

the higher percentage of mortalities found then.

Fifty percent of the hens were fall fatalities, 20 per-

cent winter, and 30 percent spring mortalities. The previous

statement concerning illegal kill comes to the fore again

since 50 percent of all hens found were fall mortalities in-

dioating a high illicit kill or a high summer morteMity which

Wasn't found until fall.

The high percentage of cock mortalities found in winter,

very possibly occurred in fall as crippling losses that were

not found until winter. These are only speculative assump-

tions drawn from the data, but must be considered as possib-

iliti es.

The winter kill for both sexes was not excessive,

Possibly because of the mild winter. During the 1948-1949

Winter, the pheasants did not flock as they would have during

a cold one, but were scattered during the warm spells. This

made them less vulnerable to predation since there were no
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large concentrations for any one period of time. Many of

the winter deaths occurred during March when the birds were

moving about more and oocks were more visible .becaus e of the

start of breeding activity. Randall (1940), of Pennsylvania,

found that "Much of the winter and early spring predation oo-

ourred during late March and early April." This is in accord

with the author's findings.

Twenty-five percent of all mortalities were found in

spring. Eighteen percent of the cooks and thirty percent

of the hens were killed during this season. Most of the

spring mortality occurred during late March and early April,

With hens in the majority. Scott (1947) found, "The propor-

tion of hen remains appearing at dens (fox) increased in May

and June."

The total effect on the population of known mortalities

due to predation, crippling loss, unknown causes, illegal

kill, and road kills is hard to evaluate as all mortalities

Could not possibly have been found. There is an unknown

factor which may figure prominently in the final result.

However, from the data collected, some conclusions can be

drawn as to the drain that mortalities had on the existing

Population.

During the fall period, there was a 6.5 percent reduo-

tion of the population of 198 pheasants existing at that

tije. The pre-hunting season population was used in this
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calculation rather than the post-season, because a majority

Of the losses incurred were found soon after the season.

Some were undoubtedly due to illegal kill and crippling loss.

Leedy's and Hicks' (MoAtee, 1945) figures show that during

the fall there was a 7.5 percent mortality of cooks and 8.5

Percent mortality of hens.

The winter population of eighty-five was decreased by

11.76 percent or approximately one-half again as much as the

fall population. Eighty-five individuals was the highest

recorded winter population. Actually more dead birds were

found during the fall period than at any other season, but

the lower fall percentage figure was based on the highest

Population. Leedy and Hicks (McAtee, 1945) foAnd approxim-

ately 6 percent of the oooks and 16 percent of the hens were

taken out of the Winter population. A 1935-1937 Michigan

study indicated that winter mortality acoounted for less

than one-third of the pheasants (Ruhl, 1941).

The spring period population was decreased 12.3 percent

due to known fatalities. Even though the study ended on

May 19, this was the highest recorded percentage reduction

of a seasonal population. Six percent of hens and eight per-

Oest of cooks were taken from a spring population (Leedy

and Hicks, MoAtee, 1945). The population was lowest during

tbi1 period, but the predator and unknown pressures were

&reatest at this time. The pheasants were not taken
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according to their density. This can partly be explained by

the fact that during the start of breeding activity the cooks,

and to some extent the hens, are more exposed, thus increas-

ing their vulnerability to predation. Scott (1947) states,

The increased vulnerability as suggested by be-
havior of cocks during courtship was evident at
the dens (fox), for of the remains of eight adult
pheasants found at dens in late March and April,
five were cooks and three were hens.

The average population loss' for the three seasons due to

known and unknown causes was 10.2 percent. On Protection Is-

land in Washington, Einarsen (1942) found the average annual

Pheasant loss due to predation was 9.09 percent.

Mortalities by Cover Type and Section. Table XIV shows

the mortalities by cover type and Table XV by sections. There

May be some error in the kills by cover type as a mortality

found in a certain type doesn't necessarily mean that it was

executed there. The highest mortality was sustained in herb-

aceous-woody fence rows with herbaceous fence rows and marshes

next. In collecting the data, more time was spent in examin-

ing fence rows than any other type except marshes. Therefore,

this figure may be exaggerated. As a rule, fence rows are

used for travel lanes and roosting sites. An interesting fact

is that fence rows with the heaviest cover produced a higher

rortality than ones with herbaceous cover. There are too many

44kuown factors entering to make an accurate conclusion
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concerning the last finding. Mortalities found in open fields

most likely occurred during spring roosting or were killed

elsewhere and carried to the fields. This assumption is made

on the basis of pheasants' alertness while feeding in the

open. 'They are extremely difficult to approach during day-

light, but could possibly be caught while roosting at night.

TABLE III

SECTIUNS WITH THE HIGHEST TOTAL
MORTALLTIS AND AVERAGE POPULATIONS

SHOWN IN A DECREASING URDER

Average Population
Mortalities For Three Seasons

33 32
32 33
31 31
29 29
28 28

Eighty percent of the road kills occurred in fall and

were banded birds. The fall release of birds from the road

Would account for this. The heaviest cover sustained the

highest mortality during the winter and early spring when

it was heavily utilized by pheasants.

If the sectional mortality is compared with the sec-

tions having the highest average populations over the tri-

Seasonal period, there appears to be a direct correlation

With the exception of sections 32 and 33. In this case the



57

TAB8LE XIv PERT OF MORTALITIES
Zr COYNE-TIFE3

Noe Tp uubei' Percent

Herbaceous-
FenOUo@Qw 6 17*64

Wody &do Hb-

aeous Fenewrow 12 35.39

stubby or

Grassy[ Field4 11"77

Road Kills 14.70

Mer Owls Nest I 2.95

* Included three birds from adjacent areas

T ABLE X SEZASOAL MORTALITE

W1d - rs Rceleased i2'd8WW - -

as .r it a t7 t it r

- Amok a 9 MIS dbdlk Alffik Obliffi, 011210 ANAL, ANSI. 41111111 Odik AVAIL

Fal inerisrisFps in sr zecer

3 21 1 11 ***

11 2 21-112 6

-9- 2- - 2 6.4,5

28 21 2 6.!kS

Total , 8 8 3 01W.0- W 0
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section having the second highest average population placed

first in the known mortalities. One contributing factor is

probably that cover conditions and distribution are not as

ideal on section 33 as on section 32. There are probably

many other unknown factors contributing to this question.

Mortalities by Agents of Destruction. Table FVI shows

mortalities by cause. Unknown mortalities lead the list be-

cause of difficulty in determining the cause of death. If

a kill was not found within a few days from the time of

death, identification of the cause was almost impossible.

Predatory Bird Population

The avian predator population was not specifically

known, but observation records were kept during the entire

study period. If hawks or owls were seen consistently in

the same vicinity, it was assumed that that area was within

their cruising radius. A majority of the species of hawks

seen, except the Cooper's, do not make pheasants a part of

their regular diet. The 1948 hawk and owl nesting popula-

tion on the study area, was determined by F. and C. Craig-

head (unpublished). It consisted of three pairs each of

red-shouldered and red-tailed hawks and one pair of great

horned owls. During the late winter and early spring of

1949, the author consistently observed two great horned

Owls, four marsh, two Cooper's, four red-tailed, and four

red-shouldered hawks on the area. Undoubtedly these birds

were responsible for some of the predation but only five
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mortalities could be positively attributed to avian predators.

Errington (1938) found pheasant remains in 27 percent

of 371 great horned owl pellets collected in winter through

summer. During 1933-1935, 4.3 percent of the marsh hawk diet

was composed of pheasants (Errington and Breckenridge, 1936).

At Michigan's Rose Lake Wildlife Experiment Station, Coop-

er's hawks and great horned owls were the chief predators

responsible for twenty-four deaths during 1940-1941 (Rose

Lake, 1940-1941). English (Wight, unpublished) found that

one winter red-tailed hawk caught seven pheasants. This

same author (1934), in writing on a study of a red-tailed

hawk's nest, stated, "So far as could be determined by field

observations, the area hunted by this pair of hawks was about

5,000 acres." McAtee (1935) examined thirty-nine red-should-

ered stomachs and found only four with pheasant remains.

Fox

During the winter, two foxes were seen on the area and

two occupied dens were found. On the first week of May 1948,

one adult, with four kits, was observed on section 31, at a

hillside den. According to farmers' reports, there were three

individuals taken by hunters during the winter of 1948-

1949. Known fox kills totaled only four pheasants, but some

Of the unknown kills may have been caused by this predator.

The remains of two adult cocks were found at-a fox den

uring the winter. Leedy and Hicks (MoAtee, 1945) quoted an

Ohio study which revealed that game birds (mostly pheasants)
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made up less than 2 percent of the yearly food of the red fox

on an area with an average of 1.5 foxes and thirteen pheasants

per square mile. Tracking of twenty-seven miles of fox

trails during Tanuary and February, 1942, revealed three cook:

and two hen mortalities. (Rose Lake, 1940-1941)

Dog and Cat Population

Cats were very plentiful on the area, but only one

known fatality could be ascribed to this predator. They were

frequently seen roaming one mile from the nearest dwelling.

There is no doubt that cats will take an increasingly great-

er i st of pheasants during the nesting season because

they are so plentiful. Each farmer has at least two cats

and one is known to possess eight. There are nineteen land

owners so there would be approximately thirty-eight cats.

In his study of the domestic cat, Forbush (1916) states,

I have seen two full grown cocks that have been
killed by cats and many more that had been re-
ported. . . . They are taken from the time the
chicks are hatched until they are full grown, al-
though the young birds and females suffer most.

There are eighteen dogs owned by the various land owners.

Of these, fifteen were allowed to roam freely and. the remain-

der were enclosed or chained. Three of the dogs were fre-

quently seen roaming the fields at all hours of the day and

Right. One trained pointer is known to have killed a pheasant

caught on the roost. These animals can do considerable
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TABLE XVI PKRCENT OF MORTALITIES BY AUS

Cause of Mortality licmber of Birds Percent

~!5.16

Birds of prey5 1.

Road 1111516.13

Fox 12.*90

nag 2 64

Total 31X 100,.0 %mmfmom
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damage during, and immediately following, the nesting season,

but at other times they probably do not figure highly in

pheasant mortality. Leedy and Hicks (MoAtee, 1945) state,

"In the chief pheasant territory of Ohio, one can frequently

See oats and dogs carrying dead pheasants or pheasant eggs."

Hatohing Peak. Age data obtained from birds killed dur-

ing the hunting season made it possible to plot a hatching

Peak. (Graph III) The 1948 adult-juvenile age ratio for

cooks was one adult to 5.7 juveniles and-one to five for

hens. The age data for hens was based on a very small sample

so cannot be considered accurate. In a letter received from

MacMullan of the Michigan Department. of Conservation Game

Division, dated May 16, 1949, he states,

Our :1948 season adult-juvenile age ratio of cook
pheasants killed in the fall was 5.5 on the basis
of examination by biologist, 5.7 as turned in by
hunter age cards.

Since the author used the same aging method as the Game Dia-

ision biologists, the findings have a valid basis. Leedy

and Hicks (MoAtee, 1945) recorded the adult-juvenile ratio

Of 24,663 pheasants observed in northwestern Ohio from June

to October 1, 1937-1940. By the end of the nesting season,

about threes-gaarters of the population was made up of young

birds. During this period, the population was relatively

high. (Le edy and Dustman, 1948) During 1946, when the

,Population was decreasing, Leedy and Dustman (1948) reported



63

adults composed 38 percent of the September population. This

means that in years of high productivity, juveniles composed

about 75 percent of the fall population, whereas, in years

of lower productivity, they composed about 62 percent. "The

adult-juvenile ratio of pheasants immediately following the

nesting season is an excellent indicator of reproductive ef-

ficiency." (Leedy and Hicks in MoAtee, 1945)

Based on the authort's findings of 5.7 juveniles per adult

cock, juveniles composed 82 percent of the pre-season popula-

tion. The figures indicate that the 1948 meeting season was

very favorable and brood survival was high. The other alter-

native would be that adult nesting or post-nesting mortality

was high, but the first conclusion seems more probable.

The plotted hatching dates of individual birds show that

the peak occurred during the last week in May and first week

in June. At this time 71 percent of the pheasant broods

come off. The earliest broods were hatched on the last week

in April. The plotted hatching dates fail to show the pos-

sibility of a second hatch. Concerning this question Hiatt

and Fisher (1947) say,

Data showed opposition to the second brood theory.
Since cooks with mature spermatazoa were not found
in the population after the first week in August,
impregnation of the female would necessarily have
to occur on or before this time. No laying hens
were found among birds autopsied after late July,
but a small proportion had gravid ovaries through
mid-August.
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When the hatching peak is compared with the climatograph

for that period, it is evident that the weather was very

favorable. Rainfall was very low and temperatures did not

average below 580 Fahrenheit. These are ideal conditions for

Young pheasant chicks, although they are able to withstand

lower temperatures and higher rainfall.

Prior to incubation, pheasant eggs can stand below freez-

ing weather (English in MoAtee, 1945), but once incubation has

started it must be maintained. This period is considered

critical in relation to weather conditions. Therefore, it

was plotted on the climatograph for the hatching peak. It

shows that at the start of incubation rains started, (May 6)

and in one week's time, over two inches had fallen. Un-

doubtedly, most of the lowland nests were destroyed by flood-

ing, but heavy rains in March may have discouraged much of

the lowland nesting. Some nesting loss due to weather con-

ditions probably occurred, but the adult-juvenile ratio in-

dicates this loss was negligible.

Productivty. The productivity of the population on

the area is extremely difficult to ascertain with any degree

of acouracy as all the pertinent data necessary is not avail-

able. In 1948, there were sixteen crowing cooks, but the

actual number of hens present was not known as the author

was hospitalized at that time. From actual observations

4d farmer's reports, it was determined that sixteen broods
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Were reared. The data is complete only up to the last week

Of July. There may have been more broods coming of f af ter

this date, but they were not seen by the author or reported

by the farmers. This means there were sixteen cocks and

at least a similar number of hens accounted for, plus an un-

accounted number of unknown hens. Some calculations can be

made with the known spring population of sixteen cocks and

hens and a fall population of ninety cooks and one hundred

eight hens.

The figures used in calculating the 1948 nesting and fall

populations were derived as follows:

Sixteen adult cok were present in yune 1948. One

hundred and eight 'adult and juvenile wild and released hens

were present in the fall of 1948. Before this figure can be

used, all known banded hens that were still on the area dur-

ing the fall of 1948 must be deducted in order to get a

figure that is as close as possible to the productivity of

Wild birds. Only eight banded hens were known mortalities.

Therefore, 108-8 leaves 100 hens. From the 100 residual

hens must be deducted x, the unknown spring population of.

adult hens. This would otherwise be carried over into the

fall population, providing that no mortalities occurred.

Therefore, 100-x equals the theoretical population of Juv-

"ile hens present in the fall of 1948..This figure will

" an error due to the unknown number of banded birds
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still remaining on the area. There were ninety adult and

juvenile wild and banded cooks present in the fall of 1948.

For the previously mentioned reasons, the known number of

juvenile banded birds that were on the area in the fall must

be deducted, also the known number of adult cooks present

in the spring. The known cock banded bird mortalities

amounted to eighteen and there were sixteen adult cooks pre-

sent in spring. Therefore, 90 - (16 t 18) leaves a theoret-

ical juvenile population of fifty-six cooks, in the fall.

This figure may also include an unknown number of banded

birds.

56x = 1600 - 16x

72x' 1600

x = 22.2 adult hens present in the spring

of 1948.

156-- 22 .- 6.1 fall surviving juveniles per

adult hen.

The calculations show that there were twenty-two adult hens

fnd sixteen adult cocks in the spring of 1948. Each adult

hen produced 6.1 fall surviving juveniles. This surviving

brood size figure is high because it contains the error of

the unknown number of banded birds included in the fall

Ropulation from which it was calculated. In personal
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correspondence with MacMullan of the Michigan Department of

Conservation (1949) he states, "Estimated spring sex ratio

was 100 cocks to 240 hens so productivity was about 4.5

juveniles per adult hen." Average brood size as reported by

the rural mail carriers was 6.2 in 1948.

If the surviving brood size was 6.1 based on twenty-

two hens and sixteen cocks, then the actual calculated popula-

tion for the fall of 1948 would be 22 x 6.1 t (22 t 16) or

172 pheasants. The fall population before the hunting season

was 198 pheasants, including banded birds, twenty-six of which

were known to be on the area at that time. These calculations

contain many unknown factors and no claim for extreme accur-

acy is made. They are intended to serve as an index to the

possible productivity of the area and compare favorably with

the known fall population.
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SEASONAL MOVMETS

Major Movements

There were several distinct seasonal movements observed

on the area. In the fall there was a general reshuffling of

the population before winter flooking started on December 12.

Once flocking started, there was a movement and concentra-

tion of birds in the marshes. Due to the mild winter which

caused alternate thawing and freezing of the marshes, the

pheasant flocks were never concentrated for any long period

of time. Individuals spread out to upland cover during the

mild periods. Kimball (1949) states, "During milder weather

cooks leave the concentration area and the count will run

heavy to hens."

The winter concentrations consisted primarily of hens as

the cooks are more solitary. By January 27, the concentra-

tions had reached a maximum size and thereafter the trend was

downward. On the third week in March the winter concentra-

tions began to break up, and by the last of March dispersal

Was almost complete. Cooks were the first to leave winter

cover, probably to seek crowing areas. After the cooks left

the wintering areas and established territories, the hens

followed. They seemed to wander about before meting.. By
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the second week in May, all cocks were seen accompanied by

at least one hen, with two the usual number. After this

period, hens were rarely seen as they were probably on the

nest.

Wight (1930) found that there were two major movements.

The first occurred when mating and nesting activity was at

its height and when the search for suitable nesting sites and

territories leads birds away from winter cover. .The second

movement occurs during late summer and lasts throughout fall.

Concerning spring dispersal, Baskett (1947) found that by

March the cocks dispersed and hens gradually dispersed as

small groups.

Seasonal Use of Cover

The use of cover types for roosting, shelter, and escape

varied with the season. Table XVII shows the percent of cover

types used by pheasants at different seasons of the year.

Table XVIII is used for comparison with ight's findings

(JoAtee, 1945).

During the fall, 46 percent of all pheasants were found

in marshes with 21 percent in mixed herbaceous cover. Im-

mediately after the hunting season a majority of the pheasants

were found in the heavy marshes. They were probably driven

there by hunting pressure. A majority of these were hens,

with cocks, keeping more to the mixed herbaceous cover.

In winter when marsh cover is expected to receive the
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TABILEXVI PERCUT OFCO4VER TYPE S USED
BPBEAB(AITS AT DIFFERENT

Seaon Marsh Herbaceous Brush Woods Fields

Fay. lf 6.5% 21..5% '6.0%7.5% 18.59

Winter 35 k 26.J31 13.53 8.02 16.29

Sprng 32.56 21.39 2 5.58_ 11.16 9.3

Average 38+3 923906 195.03 8,89 1i~.69
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Season Marsh Herbaceous Brush Woods Fields fields Fields

Fall 14~.7 21.0 19:2 501 ~7o4 32.1 .
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highest use, only 35 percent of the birds were found utilizing

it, as compared to 46 percent during the fall. This unusual

result can be attributed to the mild winter which allowed

pheasants to make heavier use of upland cover. It also shows

up in the increased use made of herbaceous cover in winter

over fall. A majority of the 16 percent of birds observed

in fields during winter were feeding on waste corn. The area

has ideal over-wintering cover and food. This is borne out

by the winter population figures which show that there was

an increase of twelve birds or 16.4 percent over the fall

population. These additional birds probably come from adjac-

ent lands because Of the ideal winter cover on the study area.

In Allen's study, on a 500 acre farm (1938), he states, "There

has been frequent interchange of birds with surrounding areas

that very materially altered the population numbers."

During spring there is a decrease in the use of marshes

and an increase in use of brush, woods, and mixed herbaceous

cover. At this time there is a movement out of the thawing

marshes and the cocks are establishing crowing territories.

These territories usually include herbaceous cover, brush,

and woods. During this season, woods are utilized more than

at any other time, largely by cooks, as this type is usually

included as part of the territory.

Escae Cover

Records were kept of the cover type that birds flew to



74

upon being flushed. This was designated as escape cover and

is shown by season in Table =I1. The escape cover varied

with the weather, season, activity of birds when flushed,

and somewhat with the time of day. If the birds were flushed

in the vicinity of the roost early in the morning before

feeding, they tended to fly toward the feeding grounds. In

the evening or during the day, they tended to fly toward the

roost. Individuals or small groups of pheasants were very

consistent in their ahoioe of escape cover for any one season.

After a while, their line of flight and choice of cover could

be predicted. This indicates that the birds had a pre-deter-

mined line of flight toward picked cover. The use of brush

and woods increased steadly from fall to spring. This was

due primarily to their inclusion in almost all crowing

territories.

The average distance flown to escape cover also varied

largely with the season. In the fall it was 13.1 chains;

in winter, 8.4 chains; and 15 chains in spring (66, per

chain). For several weeks after the hunting season birds

were alert and the distance flown was quite far. During

winter, the birds were more reluctant to fly any great

distances and stayed fairly close to cover. One reason

could be that they needed to conserve energy for producing

body heat against the winter's cold. Also, wind velocities

were greatest during this season and pheasants almost

always flew with a strong wind. In spring, during the
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breeding season, cocks seemed to be highly nervous and alert,

flying long distances when flushed.

Roesting Cover

Winter

Here, also, it was found that there was a variation in

choice of roosting sites with season. There seems to be a

direct relationship between choice of winter roosting sites

and distance to corn fields. There were some excellent

marshes that went unused probably because of lack of any

nearby corn or other food. Randall (1946) states, "The amount

of standing corn apparently determines to a large extent the

number of pheasants that an area in Southwestern Pennsylvania

will winter."

About the affect of winter weather on movements, Dalke

(Wight, unpublished) states,

Strong winds, twenty-five to thirty-five miles per
hour hamper pheasant movements. Temperature does
not seem to affect feeding. Temperature does,
however, seem to have a pronounced effect on move-
ments.

During some of the coldest, windiest weather in late February,

birds in the spirea-willow marsh were reluctant to leave and

feed in their regular feeding grounds, 200 yards away. Out

of twenty-six birds known to inhabit the marsh, only five-

six went to feed in the corn field Over a two-day cold spell.

Some of the brom* grass and sedge marshes were not utilized
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late in winter because they lacked durability and were

knocked down by snow.

As a rule, pheasants left the roosting areas to feed

later in the winter than in fall and spring. More time was

spent in roosting during the winter than at any other season.

Marshes were used quite extensively for roosting, with herb-

aceous and ditchbank cover a close second. Cocks preferred

to stay in the upland herbaceous cover while hens utilized

marshes during the mild winter periods. A small spruce

planting was used during the entire winter by approximately

six hens and two coks.

Svring

During the spring when low ground becomes flooded,

pheasants must find suitable high spots for roosting.

Unless they can find suitable roosting sites on the
particular farm or unit being managed, they may
be forced to leave. As a result they may rear
their young on adjacent farms where they will prob-
ably remain during the fall hunting, returning to
the original areas, only to spend the winter.
(Wight in McAtee, 1945)

There was an unknown loss of three cocks and eleven hens be-

tween the and of spring dispersal and the time of the spring

census. This unknown loss could be attributed to any number

of factors, among them the lack of herbaceous and brushy cover

for spring roosting and crowing sites. Two of the sections

possess a fair amount of these types, but on the area as a

whole, they are lacking.
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Fractioally all the brushy and herbaceous cover is pre-

sent in the form of fence rows and ditchbanks. Two of the

five sections have these poorly developed because of clean

farming practices. On this question Wight (MoAtee, 1945)

says,

In the census work it has become increasingly ob-
vious that lands which have comparatively few
brushy fence rows generally provide poor pheasant
range and invariably have a comparatively thin
pheasant population.

This could very well be the criti6al factor which causes loss

of birds during the spring period.

Fall

The greatest variation in roosting sites for all three

seasons was found in early fall. It seems there is a re-

shuffling of the population, and most cover types are still

suitable for protection during roosting. The marshes are

not yet flooded by fall rains, and the vegetation is not

completely bare of leaves. Later in fall, there is a move-

ment into the marshes. Since there is such a great variation

in choice of fall roosting sites, this period cannot be

considered a critical one in determining population density.

Crowing Season

Kimball (1949) states, "The crowing count is probably

most useful in censusing low pheasant populations." Accord-

ing to the author's findings, the crowing count gives a very
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reliable count on low to medium populated areas, but has its

limitations. These limitations have been discussed previous-

ly under census methods.

The first crowing cook was heard on February 9, and

sporadic crowing was heard from then on until the start of

concerted crowing about the second week of April. Crowing

can be heard infrequently, except during the breeding season,

all year around. Wight (unpublished) found the average date

of the first crowing in Southeastern Michigan was February

23.

The number of crows per two-minute interval was recorded

at picked stations from the start of crowing to determine

when concerted crowing began and when the period of maximum

crowing was attained. The crowing count began one-half hour

before sunrise and lasted for one hour or more. Graph 5

shows the relationship between time before and after sunrise

and average number of calls heard per two-minute interval

over a three-week census period. According to this graph,

crowing intensity was greatest from ten minutes before until

fifteen minutes after sunrise. This may vary with weather

conditions and the time of the crowing season, but Kimball

(1949) found it to be relatively constant. The earliest

date (3/29-31) represents the start of the regular crowing

period, and the latest one (5/6-9), the height of the crowing

period. The end of the crowing season couldn't be determined
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as the study was terminated before that time.

Audibiity d Obstructions

On a good clear day crowing is audible for a distance

of about eight-tenths of a mile. The country is fairly level

with interspersed woodlots up to eighty acres in size, con-

stituting the major physical obstructions to crowing audibil-

ity. The two man, plane table crowing census showed that,

even with an obstructing woodlot of twenty-seven acres, cooks

were heard for a distance of eight-tenths of a mile on a

clear, still day. Tractor and car noises obliterated all

but the very close crowing calls. Kimball's (1949) work in

the middle west showed that normal calls can be heard rough-

ly nine-tenths of a mile.

foot of Weather G Crowing

Weather conditions, especially temperature and heavy

rains, seea to have an affect on crowing intensity. On warm,

clear, still days, the crowing was very regular, but several

cool days (55°F.) were encountered during which avowing was

also regular. It is hard to say which weather element has

the greatest affect .on cook birds, but it is probably a com-

bination and not any one single factor. Wind velocities

over ten miles per hour, according to the Beaufort scale,

out down audibility considerably and distorted the direction-

al sense of the observer. Kimball (1949) states, "Weather



81

factors with the exception of wind about eight miles per hour

and heavy precipitation, apparently seldom affect crowing

counts." Wight (unpublished) found that, "Crowing is conspicu-

ous during warm periods and almost lacking during cold spells

in February."

Crowing Interval

The two-minute listening interval was chosen partly be-

cause of time limitations and difficulty of concentration for

a longer period. At the start of regular crowing in March,

the crowing interval was about three minutes but declined

until, during the last week of April, it was two to 2.5

minutes. Birds usually started crowing three-quarters of an

hour before sunrise and stopped concerted crowing about one

and three-quarters of an hour later.

Ph aiolor ov a atturity and Its Affet on Crowing

It was found that all the cocks did not start crowing at

the same time. Additional cooks were heard and found as late

as the first week in May. These cooks may have come from

adjacent areas or they didn't begin crowing until after the

start of concerted crowing. Hiatt and Fisher (1947) find,

"Rapid development of the testis in early spring is not simul-

taneous for all males." This would'indicate that all males

would not come into breeding condition at the same time. If

this is the case, it explains the late crowing cooks.
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Crowing Territories

The terms "crowing area" and "territory" are indisting-

uishable in the literature and, therefore, will be used synon-

omously. In writing about this, Wight (MoAtee, 1945) states,

Because these areas are distinguished, especially
by the call of the cooks, they have become design-
ated as "crowing areas", and this term is used here
synonomously with "territory" in the technical
sense.

What determines and constitutes a territory is one of

the most difficult questions confronting pheasant research

workers. According to Wight (MoAtee, 1945), the extent and

shape of crowing areas are determined by composition, arrange-

ment, and density of cover. In his unpublished manuscript,

Wight f urther s tates,

Any area of cover, large or small, that will
permit the cock to follow a normal routine un-
observed, will be sufficient to warrant its being
recorded as a crowing area.

This is a very encompassing statement and warrants broad in-

terpretations.

On two different areas known to the author, crowing

cover is scarce on one and apparently plentiful on the other.

It may be the determining factor of population density on one

area but doesn't seem to affect density on the other. In

Lenawee County, Michigan, where there is very little cover
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except cornfields and a few fence rows, crowing cook counts

by the Conservation Department (MacMullan, 1949) are one

point above the state average (3.6) for pheasant range.

Near the author's study area, departmental two-minute crow-

ing counts are 2.7 or below the state average. If the two

areas are compared on the basis of crowing cover and food,

it would undoubtedly show that crowing cover conditions are

more ideal on the study area, but there is more corn present

in Lenawee County. In the Lenawee County situation, the corn

seems to retain the birds th&t make the best use of what little

cover is available. One explanation could be that the land

adjacent to the study area contains good crowing cover, so

some of the birds are drawn there. In Lenawee County, prao-

tically all the land is lacking ideal crowing cover so that

the birds have nowhere else to go within reasonable flying

distance. This is on ly one of the more feasible assumptions,

and many others could undoubtedly be postulated. This illus-

tration was given to show the extremes in crowing cover as it

might affect population density.

Nberof Crowing Cooks in l9a8

The number of crowing cocks was sixteen during each of

these years. This would signify that the population of cooks

was stable and the stocking of released birds did not seem

to bolster the numbers. It could also mean that there are a

set number of crowing areas which would limit the number of
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cocks the area could maintain. Of the sixteen territories

occupied in 1948, fourteen were used again in 1949 and only

two new ones were established. One established cock was

killed by predators during the crowing season and another

left his ditchaide crowing area because the farmer brushed

out the cover. If these birds had remained on the area

there would be eighteen crowing dooks in 1949.

Wight' s unpublished manusoript contains the following

statement, "The population on any piece of land is therefore

limited by the number of such combinations that can be util-

ized for crowing areas." Hii term. "such combinations" means

the number of places containing brush, nesting cover, and

woods adjacent to each other in one compact parcel. If the

exact cover types required to constitute a crowing area were

definitely known, it would be a relatively easy matter to

determine the number on the area. There is such a wide vari-

ation in the cooks' choice of types that this is not possible.

According to Wight (unpublished), "The number of crowing areas

required to produce a good fall population is, according to

best information, about forty per square mile."

Composition of Provisional Crgwing Territories

The occurrence of cover types in the crowing territories

is shown in Table fl. It appears that brush and woods are

the two most important types as they appear 93 and 75 percent
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respectively on the crowing areas. In regard to composition

of territories, Wight (McAtee, 1943) says, "Thus the crowing

area is a unit of land bearing dense, woody vegetation com-

bined with open herbaceous cover suitable for nesting." Herb-

aceous cover probably was present on more than the indicated

56 percent of the territories as fence rows usually contained

this type. The occurrence of hayfields in the territories

will probably rise later in the season when hay has grown

some. If the occurrence of woods and brush is any index to

the important part it plays in selection of territories, it

would be justifiable to conclude that this type is scarce on

the area as a whole. This factor may tend to limit the number

of available crowing areas. Woods are not especially scarce

on the area but they are not ideally scattered in small par-

cels. On the whole area only five woodlots were excluded from

crowing territories. Brushy cover is relatively scarce, and

all available parcels, except some fence rows, were utilized

by cooks.

Size of Provisional Territories

The territories are designated as provisional because

they are subject to change and it was difficult to set any

definite boundaries. Boundaries were determined by observa-

tion and, in some cases of adjacent territories, fighting

was seen which indicated one common border of the crowing

qrea. The provisional boundaries include the limits of the
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territory the cock was seen to frequent during crowing, fight-

ing, or feeding. While feeding and moving to feeding areas,

cooks crow sporadically. The sizes of territories ranged

from twenty-four to seventy acres, and was regulated by the

density, composition, and arrangement of cover. Territories

in fence rows were narrow and elongated, while others were

irregularly shaped. Wight (unpublished) came to this same

conclusion.

Fighting was observed in three instances where territories

bordered each other, but hens were seen present in only one

case. Baskett (1947) seems to think that most fighting is

not over hens, but the presence of females may perpetuate

conflict. In one instance, two cocks were observed feeding

together in a pig-pen adjacent to a woodlot which one cook

had appropriated as his crowing area. Two hens were seen in

the woodlot at the time the cocks were feeding. Apparently

the feeding grounds were neutral territory. Later, the

same cocks were seen engaged in battle in the middle of a

gravel road bordering the woods. One cock was eventually

driven across the road into section 31 where he set up a

territory. The victor returned to his woods where the two

hens were waiting, The second case involved a fight in the

center of a hayfield with three hens as onlookers. Both

groups were feeding peaceably on opposite sides of the field
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until one cock apparently crossed an imaginary line. The

other cock rushed over and a fight ensued. This imaginary

line evidently was the boundary common to both territories.

The hens were never seen to cross the line.

In the last instance of observed fighting, the boundary

4astituted a fence row separating a woodlot and marsh. In

all of these instances, the conflict seemed to be over inva-

sion of territory by cocks, although the presence of hens

in the one case could have been an influencing factor. Hens

could have been present in the other instances but were not

visible.

Harem Size

The range and occurrence of harem size is shown in

Table flI. Two hens composed the usual harem with three

hens per cock the largest. Wight (MAtee, 1945) contends

that the size of the pheasant harem depends more upon the

number of hens in the neighborhood at the time spring mating

occurs, than upon pronounced polygamous tendencies on the

part of the cocks. If all hens were included in -arms and

three was the largest harem size, then the eleven hens that

left or were killed on the area during Bpring dispersal

could easily have been serviced by the remaining cocks. In

order to increase productivity on the area, some way should

be found to retain any hens that would otherwise wander off

the area during spring dispersal.
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V

SUMMARY AND CONCLUSIONS

Area productivity was not high, partly because of lack

of hens, but the nesting season was very good. The cocks on

the area could have serviced many more hens than were avail-

able.

Hunting pressure and take was relatively high, consider-

ing that the area is not heavily populated. Sixty percent

of the available cocks were shot during the season. The

number bagged could safely be raised to 75 percent without

endangering productivity. Illegal kill, although unknown,

seems to be high because of the unknown loss of hens found

after the season.

Known losses, due to predation, were under 10 percent

for fall, winter, and spring, so predators are not a limit-

ing factor in determining population density. The area

offers excellent wintering ground for pheasants as evidenced

by the increase in the overwintering population, but 14 per-

cent of the pheasants between the end of spring dispersal

and the s tart of ocncerted crowing were lost. As far as

can be determined, this loss was partly due to a lack of

spring roosting and crowing cover on part of the area.

If the birds, especially hens, could be retained during
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this critical: period, the area productivity would undoubtedly

be raised. This could be accomplished by manipulation of

food and cover and improved farm practices. This would be

difficult to do because of the indifferent attitude of the

land owners.

Areas of this type are important in the Ann Arbor region

because of their ideal location in respect to centers of

potential hunter populations. They receive a large share of

the week-day or "business man's" type of hunting because

they are accessible and serve to take some of the pressure

off the heavily hunted excellent pheasant range. They

should not be neglected as these rural areas have an excel-

lent future in the hunting picture.
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