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A field invest1Pt1on Was me.ôe between F9ruary 1, 194-8 

nd June 1, 1949 in the Orting are& of Fierce County, 'Vashington, 
to obtain Inrormatlon on the decimating factors affecting the 
Ring-necked pheasant, Phasianus o1chicus Giv.elIn, population in 

western Washington. The actuItirne in the field extended ÍTOm 
February i to December 15, 1948. From the latter date until 
June 1, 1949, most of the time was spent writing the report and 
devising a practical management plan Thr the species. 

The fteld. study was under the direction of Mr. J. Burton 
Lauckhart of the Washington State Department of arne; Mr. Jay B. 
Lon, Figh and &'ne ianagement, Oregon State College; ano. Mr. 
Arthur . Elnarsen, leader rf the Oregon Cooperative 1s'i11iÍe 
Research Unit. The Washington State Department of G-aine and the 
Thcoma Sportsmen's Club of Taaoa Washington financed the pro- 
ject. 

All posIb1e phases of pheasant activities were observed 
throughout the year. Th5 pheasants hean nesting in April and 
the peak of the hatching eeason wa reached during the flrst 
t.rO weeks of July. Twenty three nests were found .nd seven of 
these succeeded in bringing off young birds. Twelve of the 23 
nests were located in hayfields and only three of these hatched 
ou-t birds. Eight nests were destroyed by mowing machines. 

Juvenile mortality was not believed to be exceptionally 
heavy when compared to resulte found in other sections of the 
United States. A total of 23 juvenIle pheasants were found 
dead between June 1 and Octoberl. Twenty-one of these were 
killed. by mowing machines. 

Heavy predation on pheasants did not occur until about 
November 1. At this time Cooper's hawks and cotes began kill- 
ing the birds in their wintering areas. Hawks were known to have 
killed at least seven pheasants during the first half of the 
month; all of them hens. Coyotes killed at least 12 pheasants 
from nId-November to mid-December. iSnt of these were hens. 
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Suitable cover for pneaants became limited late in Oct- 

ber after the grain crops had been threshed and ay fields were 
turned over to livestock for grazing. Poor habitat prevailed 
until about the first or middle of iay. Two swamp areas existed 
on the refuge. These were used as winter roosting sites by the 

pheasants. The main swamp wintering area, comprising about 35 
acres, was subjected to flooding during ìovember and December 
when heavy rains are orevalent. This caused the pheasants to 

concentrate in the drier areas of the swamp. This heavy concen- 
traton of birds in a relatively small area aoparently resulted 
in increase predation, particularly by coyotes. 

The pheasants' diet seemed to depend. upon the availability 
of seasonal foods. Five-hundred and fifty pheasant dropoings 
were collected during the study. These were analyzed and it woe 
found that during the period from August 1 to December l, the 

seeds of cultivated oats, Avens sativa, provided the bulk of the 

food. From February 1 to J1/ 31, green material (grasses and 
plant leaves) was the principal food consumed. Observations 
carried on during the late winter and early spring months showed 
that the pheasants were in good condition and apparently they 
did. not suffer from malnutrition. 

A management plan, applicable to the whole of western 
Vashington, was devised. It was based on the nformat1on secured 
in the Orting field study. It was suggested in the management 
plan that some means be found to produce more good habitat for 
pneasante. mese birds are largely resilents of farm lands and 
any cover improvement, beneficial to them, must necessarily 
affect the farmers. By securing the aid of an oranization like 
the County Extension Service and suggesting agricultural improv- 
ement methods to the farmers, al better habitat for pheasants 
would result. In many sections of western Washington farming he- 
came more specialized during the war years. It seems evident 
that the farmers involved must soon turn to some degree of dtv- 
ersified farming. With helpful suggestions from the County Exten- 
sion Service, and aid of the Sate Game Department, the farmers 
will, in many cases, realize more from their investment. The 

by-product would be Increased pheacant habitat. 
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A PLA1T FOH THE MAGIEIT OP TifE RING-NECKED 
PBEAS.ANT IN WESTERI IiASHINGTON 

BASED ON A FI]D STUDY 

INTRODUCTION 

This report presents the data obtained. in a study 

of the decimating factors effecting the Ring-necked pheas- 

ant, Phasianus coichicus Omelin, population in western 

fashington, as observed froxa February 1943 to 3une 1949. A 

nìanaexnent plan for the species is found in the second sec- 

tion and was the main objective of the study. The study 

area included approximately 1500 acres of land near the 

town of Orting, Pierce County, .ashington. 
Two agencies were primarily interested in the study 

and furnished the financial aid for the project. These 

were the Tacoma sportsmen's Club of Tacoma, Washington, 

and the Washington State Department of Game. 

The research was directed by Mr. J. 3urton Lauckhart, 

Chief Game Biologist, 7lashington State Department of Game; 

::r. Jay B. Long, Assistant Professor, Fish and Game manage- 

ment, Oregon State College; and Mr. Arthur S. Einarsen, 
Biologist, United states Fish and Wildlife Service, in 
charge of the Oregon Cooperative .ildlife Research Unit. 

For years, pheasant shootin west of the Cascade 

mountains in Washington has presented a problem of scarcity 
of birds. In ecember, 1944, the State Game Department, at 
the request of the Tacona sportsmen's Club, set aside the 

1500 acre Orting area as a refuse. In 1945, the Tacoma 
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Club, in an effort to increase pheasants on the area, 

stocked the refuse with 400 yearlIng birds secured from 

the Fox River Valley O-ame Farms in Kaukauna, Vdsconsin. 

One hundred of the pheasants were cocks and 300 were hens. 

These pheasants were kept confined on the area in a pen for 

a period of one week following their arrival in March 1945, 

to adjust theni to their environment. An unseasonal snow- 

storm collapsed the holding pen and allowed the birds to 

escape. 

A Mr. Groggins, a farmer residing on the farm where 

the birds were released, cared for them during their con- 

finement and fed them wheat at intervals following their 

escape. 

No definite statement can be made as to what became 

of these 400 pheasants. Presumably some were killed by 

predators, some killed by poachers, and still others may 

have drifted to less heavily populated areas where food 

and. cover were more readily available. Farmers on the 

refuge tell of great numbers of these pheasants being 

killed by "stray" dogs and cats, and the wholesale de- 

struction of others by the "ever present poacher". It is, 

however, difficult to believe that these sources alone were 

responsible for the disappearance of 400 adult pheasants 

and their expected progeny. soon after the release of the 

pheasants in March, the Club members checked on the birds 

and. found that at least a part of the hens were nesting. 
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Even assuming that poaching and predation took a 

heavy toll, the birds of the year should certainly have 

kept the pheasant population from decreasing to the low 

ebb of about 50 birds within a period of three years. A 

careful census indicated that approximately 50 pheasants 

resided on the refuge in the spring of 1948 when this 

study was begun. 

One should not have expected more than a bare mini- 

mum of the original p1antin to have survived the interval 

between iarch 194-5 and March 1948, since the averae life 

span is apparently about three years (steen, 1944). 

However, the offspring of these birds should have been 

found in fair numbers. 

Pheasants have been found in the Orting area for 

many years. As in most other places, they fluctuate in 

numbers from year to year but in recent times they have 

not occurred in sufficient numbers to warrant good hunting. 

Thus, an investigation was thought desirable to find if 

something could not be done to alleviate this situation. 

The author was present on the refuge almost continuously 

for ten and one-half months from February 1 until Decexa- 

ber 15, 1948, and periodically thereafter until aune 1949. 

Factors affecting the possibility cl' a substantial 

increase of pheasants in this section of ¿ashington appear 

to be quite obvious as one studies the area. The farìs 

are relatively small and untilled land is at a minimum. 



4 

Houses are close together and, in places, closely resemble 

the suburban areas of many cities. The farms produce ber- 

ries and. flower bulbs of commercial importance and dairy 

products. Farms producing these commodities tend toward 

clean rarang and heavy grazing. The dairy farms, tor in- 

stance, generally produce an insufficient amount of hay to 

feed the dairy herds during the winter months, resulting 

in the purchasing of hay from other sections of the state. 

This is necessary since the farms on the average are quite 

small and most of the land íiiust be utilized for seasonal 

grazing. In fact, some farms produce no hay at all but 

use the land for grazing. This necessitates buying hay for 

winter use. .Jith the clean farming practices carried out 

on the bulb and berry farms and the clean fencerows and 

pastures found on the dairy farms good pheasant habitat is 

indeed limited. 

It was found necessary to go into considerable de- 

te.il in presenting the material in this report since 

interested agencies who cooperated in the field study de- 

sired a full coverage. 

The main objective of the Orting field study was to 

devise a management plan for the pheasant which would be 

applicable to western Washington. This plan is based on 

field research carried on at Orting. 
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THE FIELD STUDY 

DESCRIPTION 0F THE AREA 

The Orting refuge is located nineteen miles east of 

Tacoma, Pierce County, Jashington in the extreme south end 

of the Puyallup valley. The north end of the refuge is 

bounded by the town of Orting which has a population of 

about 1,200 people. The legal description of the refuge 

as supplied by the (ashington State Department of Game 

follows: 

Beginning at the point where the Orting-Kapow- 
sin highway leaves the city limits of Orting; 
thence in a southwesterly direction along the 
Orting-Kapowsin highway to the point where it 
is joined by the Dalton Road; thance south on 
the Dalton ioad to the point where it is 
joined by the Jansky Road; thence southeaster- 
ly direction along the Jansky Road to the 
point where it is crossed by the south line of 
section 8, Twp. 18 N., Range 5 EdM.; thence 
east on the south line of said section 8 to 
the point where said line crosses the ICapowsin 
Valley Highway; thence northeasterly on said 
Kapowsin Valley Highway to the point where it 
is joined by the Card Road; thence northeast- 
erly on said Card Road. to the southeast corner 
of section 4, Twp. 18 N., Range 5 E1M.; thence 
north on the east line of section 4 to the 
point where said line crosses Voight Creek; 
thence down Voight Creek to the point where it 
joins the Carbon hiver; thence down the Car- 
bon River to the city limits of Orting; thence 
around the city li&its to the Orting-Kapowsin 
Highway and point of beginning. 

In this section of western ashington a rather mild 

climate prevails. The average yearly rainfall is about 

40 inches and the annual mean temperature is about 50 
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degrees. Fog and dei are very common in this section of 

Vashington, the latter being particularly prevalent during 

October, November, and December. 

The Orting refuge lying in the extreme south end of 

the Puyallup valley is surrounded by mountains on three 

sides. The mountains form the foothills of the Cascade 

Range to the east and are mostly covered with either sec- 

ond-growth evergreen timber or low brush and cut-over 

lands, The valleys in this section of the tate are nar- 

row and small and, generally, they are intensively farmed. 

Approximately three-quarters of the refuge is bottom- 

land. The extensive riverwash area of the Puyallup river 

subtracts greatly from the available farm land of the area. 

This river is a young stream ard consequently changes its 

streaibed, in part, practically every year. Levies are 

being built continually in order to keep the stream within 

its bancs durin flood season. However, no floods have 

done any particular damage in recent years. 

Of the 32 farms on the refuge, 14 are considered to 

be dairy farms and most of the others pasture several head 

of stock. Three small farms raise primarily raspberries, 

one farm produces truck garden crops, and a third raises 

poultry as well as several head of cattle, Eix or eight 

other residences are present but owners have less than two 

acres of land so they were not included among the farms. 
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REVI OF THE LITERJRE 

An extensive amount of material has been written 

about the Ring-necked pheasant, Phasianus coichicus. 1ith- 

out a doubt, more literature is available on the pheasant 

than on any other gaine bird in America with the possible 

exception of the bobwhite quail. 

Following the first successful introduction of the 

bird into Oregon in 1881, plantings spread rapidly into 

other sections of the United tates. The second state to 

benefit from udge Denny's Oregon pheasants was the state 

of Washington. Seth Cordon (1935) stated that rudge Denny 

shipped pheasants to the state of Washington in 1883 and 

by 1903 there were sufficient birds to warrant an open 

season. 

Successful introductions into the middle west and 

eastern states came about soon after the turn of the centu- 

ry as did. those in the inter-mountain states. California 

attempted introduction as early as 1889 but success was 

not realized until the 1920's, and shooting was not 

allowed ur.til 1933. 

No sooner had pheasants been firmly established in 

many parts of the United States than some form of manage- 

ment was found to be necessary. Available habitat for the 

bird decreased yearly. Tractors retlaced the horse in 

farming operations, making possible the farming of more 



land and greater speed in all farm. vork. Pheasants, in 

many cases, do not have sufficient time to escape mowing 

machines and plows when they are pulled by fast tractors. 

Experiments have shown that pheasant deaths are higher 

when tractors are used in such farming practices than when 

horses were used. 

Life history and management studies carne to the tore- 

front early in the 1930's and both are front page stories 

today in the wildlife field. It may seem. to the layman 

that all of the various management studies are quite unnec- 

essary and that a few would suffice instead. It must be 

realized, however, that conditions vary greatly in different 

parts of the country and in various portions of the same 

state. Variances in weather, types of farming, amount and 

type of available cover, numbers of predator species, 

numbers of buffer species, and numbers of hunters all tend 

to vary the management techniques. 

Many men can be cited for their fine work in research 

and management. Such men as .Iight in Michigan, Randall and 

Eiglish in Pennsylvania, Errington and Harnerstrom in Iowa, 

Leedy and Hicks in Ohio, Leopold in iisconsin, and 

linarsen in the Pacific Northwest have contributed an ex- 

tensive amount of valuable information in this field. 

Others, too numerous to mention, have also contributed 

much in these pheasant studies. 
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Einarsen's studies have been unique in that some of 

them have been performed in isolated areas where the 

influence of man is at a minimum. Such studies have given 

us much information, and will contribute more in the 

future, in showing the extent in which man, himself, has 

been one of the main factors effecting the increase of the 

Ring-necked pheasant. 
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METHODS OF PROC EB)URE 

The first step necessary in the study was to go over 

the refuge and become acquainted with the boundaries and 

lay of the land. kil of the farmers were interviewed and 

permission to tres;ass on each farm was granted. 

cover map was made of the refuge. This was neces- 

sary in order to know where various types of food and cov- 

er for pheasants were to be found and to get an idea as to 

the amount of acreage delegated to crops, pasture, forest, 

and wasteland. Considerable time was spent in acquiring 

this information and plotting it on the map. 

The base map was secured from the Tacoma Sportsmen's 

Club. The ìietzker Map Company of Tacoma had drawn up a 

plat of the refuge sometime previously. The process had 

involved the "blowing upt çf small township maps available 

in their files. The small scale maps were enlarged to one 

of fourteen inches to the mile. The result was that the 

finished map was not exceptionally accurate and scaling 

from it was impossible. However, accuracy was not abso- 

lutely necessary in this case and for all practical pur- 

poses the map served adequately. Several smaller maps 

were reproduced from the large one. These were handy to 

work with in the field. 

kfter the completion of the preliminary requirements 

of the cover map, most of the time was spent in conducting 
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research on the life history of the pheasant in this 

particular area from the time the birds left the wintering 

areas until they returned to them in the fall. ifter the 

pheasants returned to the wintering areas a study was made 

to determine what effect such factors as cover, food, and 

predation had on the birds during this critical period. 
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DETAIL) R0RT 0E THE STUDY 

Census 

Four "drive1' censuses were taken on the refuge dur- 

ing the course of the study. Leopold (1933) says, 1tThe 

enumeration of the population of a given area at a given 

time is properly called a game census." 

In a pheasant census, a complete count of every indi- 

vidual on a given area is generally not possible. The 

main purpose of a census is to determine trends in popula- 

tion. If a census is taken several times each year for 

several years it is quite possible to tell whether the 

species is increasing, decreasing, or barely holding its 

own on any particular area. Such a census should be taken 

under sini.lar conditions as to time of day, type of weather, 

and method. 

t the present time several census methods are recog- 

nized. The methods used in the present study were, under 

existing conditions, believed to be most applicable to the 

area. The relatively small size of the refuge precluded 

the desirability of employing a type of census that en- 

tailed sample plots. The two methods most generally used 

were the drive census and continual field observation by 

the author. A third method that involved the enumeration 

of cock crowing areas was used during the spring months. 

It is possible, in using a drive census, to count most of 
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the birds in any particular area all in one day providing 

the weather is favorable and the birds can be flushed. 

There are, however, several disadvantages inherent in this 

method of census. It is not always possible to readily 

acquire the man-power necessary for the work. It it were 

necessary to pay these men for their work, in most cases, 

the results achieved would not be worth the cost. Another 

disadvantage to the drive census is that the most desir- 

able day for the work can not be readily chosen. ihere 

several men must be used the date for the taking of the 

census must be set some time in advance. Under these cir- 

cwnstances the census usually must be taken that day re- 

gardless of the condition of the weather. 

On the Orting area man-power from all cooperating 

agencies was readily available. The greatest disadvantage 

of the drive census technique in this study was the fact 

that on the day set for the work the weather frequently 

was not favorable for best results. The fact remains, 

however, that the count recorded in a census is actually 

a cross section of the resident population and in direct 

relationship to abundance. 

Four drives were taken over the refuge during the 

course of the study. The first census was taken on ìviarch 

12 using five men and one dog. This drive was confined to 

the two swamp wintering ground areas and a small portion 

of the railroad right-of-way. At this date the pheasants 
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were still largely confined to their wintering areas. The 

main area was a brushy swamp Imown locally as the Beckman 

swamp which will be so designated throighout this report. 

This swamp contained about 35 acres, (see map). The sec- 

ond area contained 13 acres and was knov as the Voss area 

or Voss brush area. Approximately five of the 13 acres in 

this area were cleared of brush early in February, leaving 

only the remaining eight acres as good cover for pheasants. 

This census of barch 12 was only partially successful 

since some birds were not flushed and some were believed 

to have been counted twice. It was readily agreed that 

more men and more dogs would be needed in future drives. 

A total of 44 pheasants were counted of which 30 

were hens and 14 cocks, indicating a sex ratio on the cen- 

sus areas of about 1:2. Observations made elsewhere on the 

refuge prior to the drive census disclosed more cocks than 

hens in these outlying areas. It was estimated, therefore, 

that there were about 55 pheasants on the refuge with a 

sex ratio of approximately 1:1. 

A second census taken on April 3 involved nine men 

and three dogs. The two brushy areas were again driven 

and five men and two of the dogs drove a section of the 

habitat area on the grounds of the soldier's Home west of 

the Puyallup river. A total of 20 pheasants were flushed 

(8 cocks and 12 hens). Observations prior to, and immedi- 

ately following, this second drive revealed B cocks and 
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15 hens on areas within the refuge not driven. Thus, 16 

cocks and 27 hens were believed to be present by the first 

of pri1. The results of the second census were thought 

to be far more accurate than the first one. If such was 

the case, the total population at the start of the nesting 

season was 43 birds. 

In mid-April, 19 hens and four cocks were secured 

from the South Tacoma Game Farm and released on the area. 

This brought the spring breeding population to 20 cocks 

and 46 hens, a total of 66 pheasants. The sex ratio would 

then be one coc to two and three-tenths hens. 

Census number three was taken on October 3 and as 

many as a dozen nien were used at one time. Far more groutid 

was covered on this day than in the other drives because 

the pheasants were not yet concentrated on their winter 

roosting areas. It was a rainy day and the birds reÍused 

to flush until nearly stepped upon. . total of 75 pheas- 

ants were counted. Of these, 39 were cocks and 35 were 

hens. Perhaps not more than one-half of the total habitat 

area was covered on that day. Again it was agreed that in 

the two brush areas, at least, many of the pheasants were 

not counted because they were not flushed. 

Using tills drive census figure of 7 pheasants as a 

basis, an estimate of the total bird population was made. 

It was estimated that there were at least 17.5 pheasants on 

the refuge on the 3rd day of October. Many observations 
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were taken during the month of September and a conserva- 

tive count placed the naber of young pheasants at 110 

birds, so the above figure does not seem to be far out of 

line. 

The spring census was taken on March 13, 1949. It 

was hoped that this drive census would reveal approximate- 

ly how many pheasants remained on the ref ue and approxi- 

mately what the spring breeding population would be. 

The day chosen for the census turned out to be a 

poor day for taking such a count. Light rain showers were 

prevalent throughout the day and this resulted in the 

birds lying close and refusing to flush. 

ìAx men and six dogs were used and a total of 39 

pheasants were counted. Fifteen of these were hens and 24 

were cocks. Eince it was believed that most of the pheas- 

ants on the refuge were still confined to the swamp win- 

tering grounds, only the two areas so utilized by pheas- 

ants were driven. All or the men participating in the 

drive agreed with the author that a fair number of birds 

were flushed and counted, considering the limited man- 

power and the condition of the weather. 

One can only venture a guess as to what became of the 

remainder of the pheasants knowia to be present on the ref- 

uge in October 1943. .t that time it was conservatively 

estimated that there were approximately 175 pheasants there. 

From the first of October until the 15th of 



December, 21 pheasants were known to have been lost to 

predators. The field study actually ended on the latter 

date and future deaths from predation, as vieil as from 

other causes, went unrecorded. 

In a section of the report dealing with winter cover 

it is stated that during late November and early December 

there appeared to be a slight movement of some of the 

pheasants away from the swamp lands. This was probably 

due to the continued harassment of the birds by predators 

or to the fact that the available ground roosting sites 

became very limited when heavy rains inundated much of the 

swamp land. Perhaps it was a combination of these two 

factors. 

It was entirely possible that once the pheasants did 

leave the swamp areas they travelled to new wintering 

grounds some distance north of the refuge. This could 

possibly explain the apparent decrease of pheasant numbers 

over the winter months. 

The drive censuses revealed a factor of great inter- 

est, indicating the vulnerability of the hen pheasant. 

Table 5 tabulates the results of the four drives and the 

estimated sex ratio. The sex ratios shown should be con- 

sidered more important than the actual nambers of birds 

seen. The spring and fall drives of 1948 indicated that 

the sex ratios were about equal or were in favor of the 

hens. The spring drive of 1949 indicated a sex ratio of 
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1.6 cocks to every hen present. Since the author was not 

on the refuge from December 15, 1943 to the date of the 

March census no thorough explanation can be given for the 

distorted sex ratio. However, when any conclusions are 

drawn, one should not overlook the fact that predation un- 

doubtedly was partly responsible. 

Table 7 shows that 21 pheasants were known to have 

been killed by predators during November and the first 

half of December. The same table shows that 16 of these 

21 pheasants were hens. Three and. two-tenths hens were 

lost to predators for every cock lost during this period. 

Thus, 76.2% of the known predator loss during the winter 

months were tiens. There is support for this ratio in 

other winter studies and suggests greater care for hens is 

important in management. 

J.nother indication of the vulnerability of the hen 

pheasant is revealed in table 6. This table shows that in 

all known pred.ator kills, durinG the time the author was 

on the reruge, 2.66 hens were lost to predators for every 

cock lost. Thus, 72.7; of the known predator loss, from 

February 1 to December 15, were hens. 

The pheasants observed on the March 13 drive census 

appeared. to be in fine condition and from all indications 

they suffered little, if any, from malnutrition during the 

exceptional winter weather. 

The March and pril 1948 censuses were taken over 
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the same unit of ground as the ìarch 1949 drive. The 

October 1948 drive covered a much larger area due to the 

fact that most of the pheasants were not yet confined to 

their wintering grounds. 
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Release of Gaine Farm Birds 

As related in the preceding section of this report, 

it was estimated that at the start of the breeding season 

there were about 43 pheasants on the refuge. bout 16 of 

these were cocks and 27 were hens. Pheasants are, by na- 

ture, polygamous and a cock-hen ratio of 1:5 is more desir- 

able than a ratio as low as 1:2. Considering this, as well 

as the fact that the presence of more birds on the area 

would make studies more conclusive, it was found desirable 

to release some game farm birds on the refuge. 

In line with this thinking, 20 hen pheasants and 

four cocks were secured from the south Tacoma Game Fami. 

An inclosure was built near the center of the refuge in 

brushy habitat to hold the birds for a short period of 

time. It was thought that if the pheasants were held in 

some type of an inclosure on the grounds where they were 

to be released they would be better acclimated and better 

adapted to their new life once they were released. 

A pen was constructed of seine webbing (fish net) by 

stretching it over brush and securing the ends to the 

ground. Around most of its border the netting was two 

layers thick. Braces were installed at key points to keep 

the pen from sagging excessively. 

Leg bands were placed on the right leg of each bird 

at the South Tacoma Game 'arm where the pheasants were 
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obtained. These birds were from the breeding stock 

hatched the previous year on the farm. $ome of the hens 

had already begun to lay. 

futile attempt was made to secure some quick dry- 

Ing traffic paint to mark the birds with, in order that 

they could be more easily identified in the field. ll 

attempts to obtain such paint from the hi'hway deartment 

failed so orange lacquer was substituted. The lacquer 

proved to be a poor substitute, hovever, for it started to 

chip off within a very few days. Ten days after the re- 

lease of the pheasants the paint mark was barely discerni- 

ble on the hens and had cornletely disappeared on the 

cocks. 

3everal methods have been used to mark birds re- 

leased in the field and some have been successful. iing 

and leg bands are, perhaps, the most permanent but they 

are very difficult to see except when the bird is in the 

hand. Paint makes a good mark but it disappears when the 

bird moults. 

In this particular study an orange lacquer mark was 

painted down the back of the neck of each bird from the 

top of the head to the middle of the back. It was thought 

that any bird marked in this nianner could be easily identi- 

f ied on the ground or in the air. This would have been 

possible had the lacquer not peeled off within lO days. 

The pheasants were placed in the holding pen at 
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4 p. xii. on 2pril 15. Rain becan falling an hour before 

this and the vegetation was very wet. The birds left the 

carrying crates in an orderly fashion and did not attempt 

to fight the webbing of the pen. 

On the following morning when the area was visited 

it was found that a cat had chevied its way into the indo- 

sure and had killed one of the hens. The dead bird had 

been dragged back through the hole from which the animal 

had gained entrance. The remains of the bird were scat- 

tered over a wide area. One of the cocks and two of the 

hens had escaped through the opening the cat had made. 

The hole was patched and a trap was set for the predator. 

A visit the next morning revealed that someone had 

sprung the trap and placed it on a nearby stump. The 

pheasant carcass was gone but none of the inclosed birds 

had been killed. They had been fighting the webbing, how- 

ever, and a few had escaped. The strands were so weakened 

that little effort was needed to break them. One of the 

cocks had. been pecked severely about the head and he was 

being endlessly pursued about the pen. 

Considering the condition of the pen and the birds, 

it was decided to pull up the webbing and let the birds 

depart. total of 42 hours had elapsed since the birds 

were first confined. 

Several conclusions can be drawn from this experience. 

In the first place the cocks should be confined in a pen 



separate from the hens. 

even this would not keep 

other unless the pen was 

to provide escape cover, 

of vision. Fihtin arno 

very coinnion occurrence. 

ctivities after release 
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The author is of the opinion that 
the cocks from injuring one an- 

of considerable size, well brushed 

and all hens were completely out 

ag cocks at this tiie of year is a 

All that was needed to release the pheasants from the 

inclosure was to remove the timbers from the bottom of the 

webbing and fob, it up over the sides. They departed with- 

out any commotion and only one bird attempted to fly. The 

rest ran into nearby cover. 

During the next few days, following the release, 
several of the birds were seen in the Voss area near the 

point of release. Two wild hens were seen mingling with 

them and on one occasion a wild hen was flusìed from a 

pasture. released cock was seen nearby but he refused 

to flush. fter being chased for nearly a hundred yards 

he ran into heavy cover and escaped. 

The orange lacquer mark soon disappeared completely 

froua the neck and. back of the released cocks but the LiOn- 

golian markings still distinguished them. The hens, for 

some unknown reason, retained the stripe for a considerable 

longer period of time although it became quite dull in 

color and could not be seen at any great distance. 



25 

on pri1 26, nine days after the release, a painted 

hen was seen in the northeast corner of the refuge about 

three-eighths of a mile from the point of release. She 

was found near a nest containing 22 eggs. These ejgs were 

being incubated by a wild hen. other wild hen and cock 

were found nearby. This was the greatest distance from the 

point of release that any marked bird was observed.. Three 

weeks after the release these hens and cocks could not be 

distinguished from wild Dheasants, either from their mark- 

ings or from their actions. 

The game farm Mongolian cocks were not believed to 

have acquired crowing areas. They renained, primarily, 

within the Voss area and. the nearby Becknian swamp. They 

were never observed crowing and. they were not seen mating 

with any of the hens. 

The first three weeks appeared to be the vulnerable 

period. for the game farm pheasants. During tijs period 

these tirds were very reluctant to fly. Once they were 

forced. to take wing, their flight was very labored and of 

short duration. ìany times, when being chased, they would 

run for great distances and upon finding good. cover would 

hide immediately. When hiding, they often seemed satis- 

fled to hide only their head. The brails, or wing confin- 

ing straps used. at the game farm, had been removed from 

the wings fully six weeks prior to the release. 

The hen pheasants showed a definite tendency to 
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adjust themselves to their new environment much more quick- 

ly than the cocks. This can be explained quite readily as 

it was iown that these hens joined .the harems of rj1d 

cocks and were associating with wild birds. Thus, they 

were better able to learn their habits. 

since the ganie farm pheasants were fed certain foods 

on the game farm, without much other choice, their eg lay- 

ing period started much sooner than d±Ó. that of the wild 

birds. The hen that was killed by the cat in the holding 

pen prior to the release had a fully developed egg within 

the oviduct. Numerous partially develored eggs of various 

sizes were also noted. 5eveial other eggs were dropped in 

the holding pen prior to the release of the birds. This 

indicates that at least a part of the hens should have 

nested and started a clutch of eggs almost immediately. 

On the Orting area at least one released hen nested 

and incubated egs. On May 20 a banded and painted hen 

was found dead beside a nest containing 14 partially 

incubated eggs. $he had been killed by a cat while per- 

forming her duties to the fullest. he had been dead 

about a week. The 14 eggs had been incubated approximate- 

ly one week and 12 of them were fertile. This shows that 

this hen built her nest and started laying almost immedi- 

ately after her release. Perhaps others did the same, but 

with the disappearance of the paint mark they could not be 

distinguished from wild birds. The stripe on the dead hen 
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was barely discernible when the bird was in the hand. 

This hen's choice of nesting site was excellent and compara-. 

ble in every way to that of a wild bird. 

Rearing of day-old chicks 

In order to study particular phases of the life his- 

tory of the pheasant in the Orting habitat and determine 

their rate of survival, it was suggested that the author 

initiate a program of rearing a few hundred pheasant 

chicks under a system whereby day-old chicks are secured 

from a state pheasant hatchery and reared in the field 

under more natural conditions than could possibly be 

achieved on a game farm. 

The day-old chick program had its beginning in Oregon. 

The details of th 

Einarsen, head of 

Unit. The Oregon 

interested in the 

11r. Einarsen. 

For reasons 

e program were worked out by Arthur S. 

the Oregon Cooperative lIlidlife Research 

State Garne Commission was particularly 

program and. worked in conjunction with 

explained further on, such a program was 

not undertaken in conjunction with the present field study. 

It does seem advisable, however, to go into some detail in 

explaining the program in order to better understand why 

it was not undertaken as an integral part of the Orting 

study. 

Regular field rearing coops, together with runways, 



are assembled in the chosen area and spaced approximately- 

60 feet apart in good pheasant cover. Chicken hens are 

moved from the game farm and placed in the coops to act as 

foster mothers as they do on the game farms. few hours 

following the hatching out of the young pheasants on the 

farm, they are carefully crated and carried to the project 

site and placed in the coops with the hens. Between 20 

and 25 chIcks are left with each hen. 

For a day or so the chicks are confined to the coop 

after which they are given the freedom of the assembled 

runway. In approxiniately a week the runways are pulled and 

the birds are free to come and go as they please. For the 

first five or six weeks they roost at night in the coop 

with the mother hen. fter this lapse of time the mother 

is ta1en away and, other than returning occasionally for 

food and water, the young pheasants have no further con- 

tact with their coop. ioon after this the coops are re- 

turned to the game farm and the pheasants left to shift 

for themselves. 

During the first seven or eight weeks food is kept 

before them in the coops. This food is similar in every 

way to that fed the young birds on the game farm. Preda- 

tor control is stressed during the time that the birds re- 

main in the area. 

The greatest advantage to such a system of field 

rearing is that the young pheasants learn to rustle for 
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themselves ruare quickly and become familiar with the type 

of habitat in which they will spend the remainder of their 

lives, bel'ore the time of release. They are not subjected 

to close contact with man and are, therefore, wilder birds 

when hunting season rolls around. 

It is absolutely necessary that good habitat be 

chosen to carry out such a program. Cover must be suffi- 

cient in quantity and quality so as to meet the require- 

ments of the young pheasants. wild food must be present 

and so located that the young birds learn to earn their 

own living. 

Alter looking over the Orting area it was found that 

it would be almost impossible to install a program of this 

type on the refuge. The farms are small and practically 

every inch of land is used in agricultural practices that 

would interrupt the program before it w-as started. 

satisfactory site must be free from livestock dur- 

ing the course of the program for reasons that are obvi- 

ous. It should also be far enough removed from farm 

houses and highways that domestic cats and dogs do not 

frequent it. Dogs are especially destructive to confined 

birds. Last, but not least, the ground upon which such a 

program is undertaken must not be swampy or wet, with 

standing water, during the spring and swnmer months. The 

Crting refuge met none of these requirements. 

The nearest location to the refuge that could 
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possibly support such a program was the 10 acre LicMillan 

habitat area recently purchased by the ''ashington $tate 

Department of' Gaine. However, this area is fully six miles 

from the Orting refuge. since it would have been neces- 

sary for one to spend many of the daylight hours as well 

as the nights, on the rearing grounds it would have been 

almost impossible to spend the necessary time on the Ort- 

ing refuge to carry out the program there. During the 

period when the young pheasants would need the most care 

time should have been spent in looking for wild pheasant 

nests and broods on the refuge. For these reasons the 

day-old chick program was never undertaken. 



Nesting Habits 

Pre-laying period 
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Winter agregatior!s. During the winter months 

pheasants tend to inhabit areas where the cover arfords 

the best protection from the inclement weather and from 

predators. On the Orting refuge the best winter cover was 

found in the swamp areas where herbs and shrubs, growing 

together, gave that extra protection. Two main swamp areas 

exist on the refuge and, here most of the pheasants spent 

the winter. The grazing of cattle ceases in the swamps 

about November first and usually does not begin again un- 

til the latter part of May after most of the pheasants 

have left the wintering grounds. 

considerable amount of food exists within the 

boundaries of the swamps during the rainy winter months. 

However, such foods as grass seeds are very limited and 

cereal grains are non-existent. The pheasant's search for 

these grains, seemingly, never ceases and carries them to 

the barnyards of the numerous farms where they garner 

grains from the manure piles around the barnyards. This 

practice is carried on from Decenîber first until late in 

iarch. Nearly every morning, pheasants were seen scratch- 

Ing in these manure piles. Most often the birds flew to 

the barnyards each morning but at times they appeared to 

travel afoot. borne of the farms were fully one-half mile 
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f rom the marsh roosting grounds. Observations showed that 

both oats and barley were secured froni the barnyards. The 

cattle were fed these two grains during the winter. 

Livestock do a limited amount of grazing during De- 

camber and anuary with an increasing amount thereafter. 

This practice is beneficial to the pheasants in one re- 

spect. Piles of dung dot the pasture lands and afford some 

food for the pheasants. During the .vinter months nearly 

every cow dung pile observed had been scratched and scat- 

tered, and in most cases some grain seeds secured from 

t h em. 

Barnyard manure spread on the fields for fertilizer 

attracted a considerable number of pheasants as well as 

crows and sea gulls. This practice was begun as early as 

mid-February. 

It was noted, and substantiated by the farmers, that 

the cocks far outnumbered the hens among those that made 

the daily trek to tue barnyards during January and Februa- 

ry. Very few hens were seen during this period, especial- 

ly near the farm buildings. By the first of :.:arch there 

was a definite tendency for the hens to come out into the 

open and after that date they often outnumbered the cocks 

in the barnyards. 

ts noted previously, the pheasants were mostly con- 

fined to the swamp areas during the winter months. The 

Beckman swamp and the Voss brush area supplied most of the 
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winter cover. Three other small swamp areas existed on 

the refuge but only a few birds wintered there. 3eemingly 

the principal valcie of these smaller swamp areas was to 

provide nesting cover in the early spring when such cover 

was exceptionally scarce. These areas were dISO used as 

escape cover particularly in the autumn when the other 

cover began to disappear at a rapid rate. 

The monthly dropping collection was easily made in 

these areas and along their borders. During most of the 

year the pheasants seemed to roost mainly on the ground. 

This was, of course, mandatory when the broods were young. 

In various parts of the refuge the pheasants roosted in 

trees for short periods. This vias perhaps due to their 

being disturbed by ground predators. During late October 

and November some of the pheasants within the Beckman 

swamp roosted in ash and maple trees. At this time most 

of the trees still had a portion of their foliage. As the 

trees became bare and the fall winds and rains began, the 

pheasants again resorted almost exclusively to roosting on 

the ground. 

A heavy growth of Bracken fern, Ptoridium sp., pre- 

veiled in the swamps. During the late fall and winter 

this plant lies flat on the groun in compact masses and 

serves as a platform upon which the pheasants can sit and 

keep their bodies up off of the cold ground during roost- 

ing hours. 



spring dispersal. Near the 

pheasants became iaore active. Tne 

strutting and, in a few instances, 

seen around the barnyards and open 

creasing numbers. 

About Earch 20 there was a d 
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first of i::arch the 

cocks were often seen 

cro.ving. The hens were 

pasture lands in in-. 

sfinite naovement from 

the swamp lands to areas affording the best nesting cover 

at this early date. This movement was gradual and by the 

first of pril perhaps 50 of the pheasants had left the 

wet lands to seek drier areas for nest building. s will 

be noted elsewhere in this report the swamp lands remained 

wet for several months, too wet for successful nesting. 

Lany pheasants remained in the swamp lands until the first 

of une and even later. some hens built nests there that 

were inundated by the heavy rains of the spring months. 

The first general movement of the pheasants from the 

swamps was toward the north and northeast sectors of the 

refuge where, perhaps, the driest land prevailed and, cer- 

tainly, the best spring cover was to be found. On the 

Jones farm several acres of ungrazed pastare land, and the 

river-wash area of the Carbon river, attracted the birds. 

This section had a good growth of dried grasses and herbs 

sprinkled with small patches of bracKen fern. The fence- 

rows were well vegetated, predominently with dried bracken 

fern. 

The movement northward was probably accentuated by 
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the appearance of fairly good nesting cover to be found 

along the railroad tracks. At this time the fields in 

this section were being covered with barnyard manure which 

may have played an important role in their choosing this 

direction for their movement. 

Crowing areas. The best indicator of the approach 

of the nesting season is the crowing of the cocks. This 

usually takes place around the first of idlarch and lasts 

until the first of Tuly. These dates may depend uçon the 

latitude in which the observations are being made but it 

seems that these dates vary but little throughout the 

United States. 

Pronounced crowing began soon after the twentieth of 

March on the Orting refuge and continued until the first 

of July. The months of pril and May were the main crow- 

ing months. After the third week of 3une there was a def i- 

nite diminution in the crowing and it rapidly dwindled 

away. 

Considerable time was spent in locating and mapping 

crowing areas. uccess was only partial for some of the 

cocks appeared to be "roamers" and upset the mapping to a 

considerable extent. In most cases the number of crowing 

cocks in any particular area could be determined but the 

boundaries were often times difficult to map. Most of the 

cro..ing areas appeared to have floating boundaries, even 
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well along in the laying season. 

Leffingwell (1928) implied that specific crowing 

sites were used with considerable frequency. i.any opportu- 

nities were afforded the author to observe cocks in their 

crowing areas. On the Ortin refuge, as far as could be 

determined, there were few, if any, special spots for crow- 

ing. The cock preferred to be locally conspicuous although 

many times he was not found crovling where he could be ob- 

served from more than one angle. Usually he was fairly 

close to brushy cover. Fourteen crowing areas were mapped 

during the nesting season. 

.i.S nearly as could be determined in the present 

study, the crowing areas varied in size to a marked degree. 

In the Beckman swamp, for instance, there were at least 

four crowing areas within the 35 acres. These were located, 

roughly, in th four corners. The cock in the northwest 

corner of the swamp possessed a much larger area than did 

the other cocks. His territory extended south along the 

west fence-line for fully 200 yards. The crowing areas 

outside of the swamp lands seemed to be much larger in ex- 

tent, and one in particular covered at least 30 acres. 

Following the release of the game farm birds in 

pri1 it became increasingly difficult to successfully 

isolate crowing areas within the Becxaan swamp and the 

Voss brush area. This was due to the fact that tile re- 

leased cocks wandered about through these lands but 
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seemingly never set up any crowing areas of their own. 

The importance of good spring cover for the setting 

up of crowing areas can be readily seen upon a look at the 

map. It will be noted that all of the crowing areas are 

found in, or bordering, the best spring cover on the ref- 

uge. This is noteworthy. With a minimum of good spring 

cover, the cocks were compelled to concentrate their crow- 

ing grounds. When such is the case, many things can de- 

velop that could result in an almost total loss of the 

early spring broods. For instance, in normal years some 

ol' the early spring cover would have been burned by the 

farmers. Heavy spring rains could, and did, result in the 

flooding of many of these areas, thus destroying the early 

nests set up there. 

Good cover is the iost vital factor for a crowing 

area but other items are likewise important. Food and 

water must be accessible a d the cover must be in suffi- 

cient amount, not only for the cock's activities but for 

roosting and for nests for the hens. Vdght (McÄtee, 1945) 

says that the nests are found in or near the crowing areas. 

On the Orting refuge this seemed to be the case with early 

nests but later ones were found a considerable distance 

from any crowing areas. This can best be explained by 

noting that as the season progressed, the hay fields 

possessed the best nesting cover. When the crowing areas 

were set up these fields were practically bare and many of 



them were affording spring grazing ror the dairy herds. 

Perhaps it would be more understandable if the last 

few paragraphs were sum.arized. The main point is that 

cover must be sufficient in extent and type to enable the 

cocks to set up their crowing areas without too much 

crowding. Nests are usually found in or near these crow- 

Ing areas but if better nesting cover becomes available in 

outlying areas later on in the spring the hens will readi- 

ly move to these better localities and build their nests. 

The hens and the cock will then move back and forth from 

the nests to the crowing area. It should also be noted 

that crowing areas are set up in Iarch and April and many 

nests are not built for a month or more after this date. 

The river-wash area of the Puyallup river remained 

practically barren of pheasants throughout the nesting 

season. This locality vías well covered with young growth 

of Red Alder, Alnus rubra, Black Cottonwood, Populus 

trichocarpa, Creek Do'wood, Cornus occidentalis, and 

Oregon Ash, Fraxinus oregana. The growth was rather corn- 

pact and the result was that very little undergrowth man- 

aged to survive underneath the tree canopy. Add to this 

the fact that the soil was very thin and the ground very 

rocky, from frequent flooding of the river. The reasons 

for the pheasants not inhabiting this rather extensive 

area of ground are, therefore, quite apparent. 
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Fighting. Cock pheasants defend their territories 

and/or their hens during the spring nesting season. Au- 

thors do not fully agree as to whether the niales fight 

over territory or just over the hens they attempt to pos- 

sess. Wight (.:c.tee, 1945) says, "The spring and summer 

pheasant range is broken up into many small units, each in 

possession of an individual cock bird which zealously pro- 

tects his "crowing area" by driving off other males..»' 

In the Orting study it appeared that most cock 

fighting was over area rather than over females, directly. 

Observations were made when a cock was flushed into the 

territory of another bird. Immediately the owner voiced 

disapproval and advanced toward the newcomer. In most 

instances the new bird departed rather suddenly by wing or 

foot. These observations were made in areas of extremely 

heavy cover and were crowing areas were small and territo- 

ries were necessarily close together. In all instances 

where cocks were observed fighting in the open, no hens 

were seen anywhere near the combatants. 

Fighting cocks were observed on various occasions 

and a fight observed on April 7 is typical. This fight 

occurred along the edge of an open field close to the 

highway. The fight was already in progress when the au- 

thor drove by. The car was halted opposite the righting 

birds and not over 50 feet from them. They paid not the 
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slightest attention to the car. 

The niain weapons were the spurs which were used in a 

manner not unlike sirdlar bouts between domestic fowl. 

Following intensified flurries of spurring both cocks 

pecked at obstacles on the ground but kept close watch of 

the opponent at all times. .í peculiar, rather high 

pitched, note was uttered by both cocks throughout the 

proceedings. The beaks were used to some extent in an 

attempt to inflict injury but at no time did either bird 

grasp and hold on with the beak. Other cock fights ob- 

served during the spring followed the above procedure to a 

marked degree. 

During the late summer and early fall pheasant cocks 

were often seen fighting. In most cases it was found that 

these cocks were young birds of the year. The fighting 

never seemed to be vicious nor as prolonged as that of the 

old males during the breeding season. 

Size of harems. Pheasants are asswned to be polyg- 

ainous and observations by the author failed to indicate 

otherwise. The nu.mber of hens possessed by any cock 

seemed to depend upon the hen population and the flamber 

the cock could pursuade to stay within his realm. The 

most hens observed with any one cock was seven and the 

least was one. 

s noted elsewhere, four game farm cocks and 20 hens 
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were released on the refuge in April. None of these four 

cocks were known to have establisied territories and ac- 

quired harems. It was a comparatively easy task to dis- 

tinguish these garae farm cocks in the field for they pos- 

sessed much Mongolian blood. The white wing patch was 

rather easily seen. 

It was estimated that there were about 66 pheasants 

on the refuge by the twentieth of April. Of these, 20 

were cocks and 46 were hens. These figures include the 

released pheasants. Discounting the four cocks that 

seemed not to establish territories, the sex ratio would 

have been about one cock to three hens. 

The territory of the cock that possessed seven hens 

bordered the town of Orting. Another cock had a territory 

that bordered that of the first cock and he had but one 

hen. No fighting was ever observed between the two birds. 

As near as could be determined the average size of 

the harems was about 2.3 hens. 

Egg-laying period 

The nesting season on the Orting refuge extended from 

mid-April through late August. Neither the first nests 

nor the late ones could be considered very successful. 

The early nests were lost when the wet weather resulted in 

flooding and when the hens abandoned their nests due to 

nesting sites becoming unsatisfactory. The failure of the 
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late nests were attributable to farming activities and 

mowing in particular. 

A total of 23 nests were found during the laying 

season which accounted for about one-half of the hens esti- 

mated to be on the refuge. It should be stressed, however, 

that the figure of 46 hens included the 19 game farm hens 

released in mid-April. It is not known how many of these 

hens actually built nests ana brought off young. 

I:ore nests probably would have been found but for the 

fact that nest hunting could not be carried on in hay 

fields without sorne damage being done to the crops. The 

rapid increase in vegetative growth late in May soon re- 

sulted in entangleiients along the railroad right-of-way 

and ungrazed lands which again hampered nest hunting. 

ar1y in the nesting season the pasture lands were being 

heavily grazed and many fields were being planted to crops. 

5tatistics formulated from the total of 23 nests 

will tend to appear somewhat distorted due to the low nuni- 

ber of samples. However, the statistics are believed to 

give a rather clear picture of the nesting season. 

To the casual observer, many areas on the refuge 

might appear to have sufficient cover for early nesting. 

It must be stressed, however, that perhaps 9O of the ear- 

ly nesting cover is vegetative groNth froii the previous 

year and in grazed areas this type of cover is indeed at a 

premium. Old stalks of grass without either blades or 
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heads offer but little protection for nesting. In most 

cases a pheasant hen will refuse to nest in areas where 

she cannot hide herself sufficiently. 

2 cold, wet spring aided in keeping much of the ref- 

uge bare of nesting cover. ibout Lay 20 there was a pro- 

nounced rise in the temperature and plant growth sprouted 

up almost over night. By the first of June there was at 

least a 75 increase in the available nesting cover over 

the area. In June the hayfields had sufficient growth for 

pheasant nests. 

In March the cock crowing areas were mapped. These 

areas, and the locality around theni, were systematically 

searched for nests. Later on, all possible sites were in- 

vestigated as time allowed. 

Wight (::ctee, 1945) and Hamerstrom (1935) noted a 

tendency for pheasants to nest proportionally near the edge 

of the nesting cover. Leopold and Leedy found no such in- 

dications. On the Orting area, in most cases, the hens 

located their nests within 60 feet of the edge of nesting 

cover when nests were located in hayfields. In locations 

other than hayfields there was no indication that the ccv- 

er edge was preferred. One extreme instance of nest loca- 

tion was noted six miles north of the refuge where two 

fields of 15 acres each were being plowed. These fields 

had a good growth of vetch. iarly in June this crop was 

being plowed under as a green manure crop. In one of 
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these fields three pheasant hens were killed and their 

nests destroyed. All three nests were located near the 

center of the field. 

In heavy brush areas such as the Beckman swamp there 

was no tendency for the nests to be located near the pe- 

riphera. One nest was found here fully 180 feet from the 

nearest edge. The middle of this area was approximately 

400 feet from either side. Two other nests found in this 

swamp were more than 50 feet from the edge. 

Observations were made, and notes were taken, on 

each individual nest found. It was interesting to note 

that the opening or main entrance to the nest usually 

faced toward the nearest edge of the cover in which the 

nest was found. However, this was not always the case. 

Nest number five was located in a rather dense growth of 

wild rose along the railroad track. The patch of wild 

rose was about 30 feet long and 10 feet wide. The hen was 

observed on various occasions returning to the nest after 

feeding excursions. Invariably she would walk to within 

about 100 feet of the nest, take wing and fly over the 

tracks and alight, fluttering, in the wild rose patch. In 

most cases, while sitting on the nest, she faced north. 

In this direction the edge of the cover was the greatest 

distance away. 

Pheasants, like many other gallinaceous birds, show 

a definite tendency to select nesting sites providing for 
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a slight cover or semi-roof over their nests. IIany times 

this cover consists of nothing more than a dried stalk and 

withered fronds of a bracken fern. The "roofing" is in- 

deed mediocre in quantity when compared with the cover 

found over the nest of the bobvihite quail. Many pheasant 

nests were found in which observation from above was 

impossible. 

The nest, itself, was usually a cup-shaped hollow an 

inch or so deep, lined with whatever material was at hand. 

Dried grass and dried ferns were the lining materials most 

often used. A few feathers from the breast of the hen 

were usually found with the eggs. 

Contrary to the habits of many of our waterfowl the 

eggs of the pheasant are never covered when the hen leaves 

the nest to feed. 

One nest found on pril 26 contained two eggs. This 

nest was a scooped out hollow in damp ground. There was 

no lining of any kind. in the nest and the eggs were caked 

on one side with damp mud. .bout a week later the hen 

deserted the nest. She had layed a total of six eßgs. 

Clutch size and compound clutches. arly pheasant 

nests usually contained more eggs than those past the peak 

of the nesting season. In this study it was found that 

the early nests averaged about five nore eggs per clutch 

than did the later ones. Most of the late nests were 
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considered to be re-nesting attempts. $toddard (1931) 

states that in the case of bobwhites he believes that the 

larger first clutches are mainly due to compound sets, 

which are found mainly berore nesting cover becomes dense. 

This may partially explain a similar situation with pheas- 

ants. The first nest found on the Urting area contained 

22 eggs and was being incubated when found. In this case 

it was assumed that this egg clutch was laid by two hens. 

wild hen was incubating the eggs and two other hens were 

flushed nearby; one of them was a released hen. Undoubted- 

ly the layin ceased at the time the one hen began mou- 

bating because 19 of the 22 eggs hatched and the remaining 

ones would apparently have hatched had the hen stayed on 

the nest an extra day. 

Nest number two can 1ikeiise be cited as an example 

of a compound clutch. This nest contained six eggs when 

found. Four days later it contained 14 eggs, an increase 

or eight eggs in rour One or the hens began incubat- 

ing the eggs at about this time but a check a week later 

revealed that the nest had been deserted. 

From the foregoing examples we can assume that corn- 

pound nests partially explain the larger egg clutches found 

in early nests. In the present study observations indi- 

cated that first clutches contained more eggs than did the 

late season and re-nesting attempts even when discounting 

those nests that were believed to have compound egg sets. 
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It was found that early nests contained 12 to 16 eggs even 

after nesting cover had become q.uite plentiful. Nests 

found later in the season held from six to nm eggs. 

The average clutch was found to be 11.3 eggs. Only 

those clutches knovn to be complete were entered into the 

statistics. This clutch average compares very closely 

with findings elsewhere. 

Re-nesting. Iost farmers, and many sportsmen, are 

of the opinion that pheasant hens bring off more than one 

brood of chicks each year. This situation has been stud- 

ied by observers in many parts of the United States. The 

findings agree that once a hen has hatched out a brood of 

chicks there is no reason to believe that she will start 

another clutch. :iow, then, do we explain the occurrence 

of so many small birds during the hunting season? when a 

pheasant's nest is destroyed, particularly during the egg 

laying stage, the hen will sometimes build a new nest and 

attenit to hatch out a brood of chicks. The author knows 

of no such records in case the hen was injured when the 

first nest was destroyed. 

Successful re-nesting attempts account for the small 

birds found in the fall and, thus, young birds are not the 

result of production of second broods. The fact that a 

hen is often seen with a family of half groin chicks and a 

nwiiber of much younger birds can be accounted for by the 



mixing of' broods that commonly occurs late in the summer. 

A consideration of the time involved for a hen to 

lay and incubate a clutch of eggs then care for those 

birds for a minimum of five weeks, shows the improbability- 

of a pheasant rearing two broods a year. In this study it 

was found that the mother rarely deserted the young before 

they were six weeks old and that in some cases she re- 

named with them for nine weeks or more. 

Another very common belief among farmers and sports- 

men is that the nen does not care for the first brood that 

she hatches but details it to the cock who rears this 

brood while the hen brings off a second brood. Needless 

to say, the cock would be very busy rearing the broods of 

the several hens in his harem. Cocks are sometimes seen 

with very young chicks and this probably accounts for the 

above belief. In most cases, a thorough search of the 

area, where the cock and young brood were seen, will dis- 

close the mother hen. The hen is usually not as easily 

seen as is the cock and is very adept at hiding. Cases 

have been recorded, however, where the cock bird has 

reared the young when something befell the mother. By 

nature, the cock pheasant, unlike the bobwhite, does not 

enter into the duties of rearing the brood. 

Incubation period 

day or two following the laying of the last egg of 
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days is required to hatch the young pheasants. 

Authorities sees to generally agree that the hen 

leaves the nest about twice each day to feed and exercise. 

AS the hatching date approaches the hen may leave the nest 

but once a day. On the day prior to the hatching, or as 

soon as the eggs are pipped, she may not leave at all. 

The results of the Ortirg study did not fully agree with 

these findings. 

The feeding periods seemed to vary with the weather. 

On clear, sunshiny days the hen fed twice a day, early in 

the morning and late in the evening. On cloudy or rainy 

days there was a tendency for the hen to feed but once, 

during the middle of the day. The time varied from il a.m. 

to 3:30 p.m. but no definite time could be set when any 

particular hen would be off of the nest. 

During the rest period the hen was usually accompa- 

nied by the cock. Prior to the time the hen left the nest, 

the cock would crow from brushy cover within the crowing 

area. At times the hen would come to this location and 

the two birds would go in search of food. Lany times, 

however, the cock would be seen leaving the crowing area 

and travelling in a more or less straight line for a con- 

siderable distance. Then suddenly a hen would appear and 

the two would commence to feed. 

The activities of the two birds during the feeding 
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periods were very interesting. The hen was very active 

and always appeared to be in a great hurry. he concen- 

trated upon feeding and left the cock to watch for possible 

enemies. No definite period was spent off of the nest but 

this time varied from 30 minutes to over an hour. More 

time seemed to be spent off the nest on warm days than on 

cold or wet ones. If dry soil or litter was to be found 

the hen usually spent a few minutes in the dust bath, a 

practice she appeared to particularly enjoy. 

The cock rarely took any food for himself during the 

hen's feeding periods but devoted himself to protecting 

her. He was always on the alert and apparently nothing 

escaped him. .t tintes he offered bits of food to her but 

usually he travelled behind her a few paces and followed 

wherever she led. 

If the hidden observer chanced to be close enough to 

the feeding birds he could hear a peculiar, rather high 

pitcned, cooing Sound being uttered by the cock. He 

seemed to talk to the hen in this manner. The saine call 

was heard on various occasions when cocks were fighting. 

This sound seemed to have a ventriloquial effect. It was 

found that when the birds were in brushy cover, and could 

not be seen, this vocal utterance was very deceiving. The 

sound could not be located as to direction or distance. 

No copulation was ever noted between the cock and an 

incubating hen. Some of the cocks would "display" while 
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accompanying the hen and many of them would crow once or 

twice during the feeding period. Regardless of whether he 

crowed or not, the cock remained the gallant, chivalrous 

bird of his courting days. 

ihen ready to return to the nest, the hen always 

appeared to go alone frcm the feeding grounds. Often she 

would fly to, or near, the nest. This was usually the 

case when the nest was a considerable distance from where 

the feeding took place. Such was the case, also, when the 

nest was located in an extremely brushy area such as the 

Beckman swamp. 

Desertion. total of seven nests were deserted 

during the nesting season. One was deserted early in L'ay 

after the clutch was believed to be complete. The nest 

was found on pril 26, and contained six eggs. Four days 

later it held 14 eggs. Soon after this it was deserted. 

It was apparent that more than one hen was laying in the 

nest and this was probably the reason it was deserted. 

Flooding was known to have accounted for the deser- 

tion of at least one nest and probably several others. 

This factor could have readily accounted for many lost 

nests in the swamp areas ,:here much nesting was cairied on. 

Nests were extremely difficult to locate in this area due 

to the heavy growth of brush and other plant life. 

Two nests were deserted when the cover around them 
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was depleted by grazing cattle. These nests were located 

in the Beckman swamp and were round abandoned just prior 

to the middle of Tune. 

Two nests were deserted for unknown reasons. One 

was located along a rather sparsely vegetated fencerow and, 

although not classified as such, it could have been de- 

serted due to insufficient cover. The second nest was 

located in a hayfield and it held a full clutch of 14 eggs. 

There was no indication that incubation had started. This 

nest was found several days before hay cutting began. 

The cover surrounding the nest was rather sparse and the 

ground was damp. In the statistical section this nest 

was entered as being deserted for unknown reasons. 

nother nest found late in pril when nesting cover 

was scarce was located along the river-wash of the Carbon 

river. Here the ground was damp and the nest had no lin- 

ing of any sort. This nest contained two eggs when found. 

After laying a total of six eggs the hen deserted the 

nest. In this case an unsatisfbctory site had been 

chosen. The seven deserted nests contained a total of 62 

eggs. 

Nest predation. Predation was not believed to be a 

very important factor in reducing the pheasant crop during 

the nesting season. maximum of five months, april 

through .ugust, constituted the nesting season. During 
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this period eight pheasants were found dead and their death 

readily traced to predation. Of the eight mature pheas- 

ants found, five were hens and three viere cocks. 

Juvenile mortality is discussed elsewhere in this 

report and in that section it is shown that the number of 

chicks per brooá. gradually decreased from the hatching 

date on through the growing period. part of this loss 

can be attributed to predation, no doubt, for it is known 

that the most vulnerable period for young birds is the 

first three weeks of life. During this period young birds 

are susceptible to nearly every kind of predation. They 

must depend upon the alertness of their mothers in detect- 

ing danger and must hide once that danger is near. Flight 

at this time is not well developed and of little help in 

self preservation. 

It is most difficult to determine the causes of loss 

of young birds during the early growing period. It is 

known that numbers of young birds decrease but exactly 

what happens to them is difficult to ascertain. i'or ex- 

ample, when predators kill and devour young pheasants 

generally no remains are left behind for evidence. Nhen 

avian predators kill small birds in the spring and summer 

they often carry them to their nests where they are fed to 

the young. -t other times the prey is carried to a nearby 

tree where it can be eaten with a minimwa of disturbance. 

released hen was found dead beside her nest on 
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May 20. housecat had attacked and killed her while she 

was incubating a clutch of 14 eggs. he had been dragged 

from the nest and partly eaten nearby. The 14 eggs were 

untouched and remained so for the two week period during 

which they were left in the nest. 

Of the 23 nests under observation during the nesting 

season only one was knorì to have been destroyed by a 

predator, the one described above. An incubating hen was 

killed by a weasel on May 18 in a clover field where she 

had been feeding. Her nest was never found. 

In nests that hens deserted for various reasons dur- 

ing the course of the study, the eggs were usually left in 

the nest. This practice served the same purpose as set- 

ting out "dummyt' nests to study egg predation. 1ight such 

nests were re-visited. several times, usually until the 

vegetation had completely hidden the eggs, and the numbers 

of eggs recorded. In only one nest did any eggs disappear. 

This nest was deserted after the hen had laid six eggs and 

about a week later a check revealed that one egg had been 

taken. There was no evidence remaining to reveal what had 

happened to the egg. 

Nest predators such as crows, skunks, sea gulls, and 

raccoons were all very prominent on the area during the 

nesting season. ea gulls left the area about the first 

of June and did not return until the first of October. 

Kone of the species mentioned above were found guilty of 
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Hatching. The peak of the nesting season on the 

Orting area occurred in the two-week period from July 3 to 

uly 16. During this interval more than one-half of the 

first cutting of hay was mowed. With the disappearance of 

the fields of standing hay the broods of young birds were 

more easily seen. 

Two methods were used to determine when the peak of 

the hatching season had been reached. The first method 

called for the estimation of the hatching date of all 

nests found. This date could be estimated quite accurate- 

ly provided that the clutch vras complete or nearly so. 

Other nests that were successfully brou!it to completion 

by the hen were added to this list. 

A total of 46.6 of the known nests hatched during 

the period from July 3 to July 16. Mter the end of the 

third week in July there appeared to be a pronounced drop 

off in hatching (Figure 2). This can be explained by the 

fact that few nests were found after Tuly 15. Less time 
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was spent looking for nests and more time was spent in 

brood observations. 

The second method used in determining when the peak 

of the hatching season had been reached involved the 

counting of broods as tiey appeared soon after hatching. 

ftei' considerable practice one may accurately tell the 

age of young pheasants by their size and plumage changes 

as they progress from newly-hatched to mature birds. This 

accuracy is increased when the wild birds are compared to 

game farm birds of known a",e. 

The above method does not necessitate capturing the 

birds for the comparison, a rather difficult task. ore 

accur&te results could be obtained where the birds are in 

the hand and an examination of the primary wing feathers 

is possible. This method was first described by Buss 

(1946) and later by Thompson and Taber (1948). The author 

had an occasion to test the Buss method on pheasants of 

known age. The results, as applied to local pheasants, 

were accurate. 

By observing the pheasant broods during the spring 

and suninier months and determining 

ble to accurately set the date of 

seen. Using this method, as well 

cribed, the author came to tile CO 

the hatching season on the urting 

July 3 and July 16. 

their age it was possi- 

hatching of all birds 

as tile one first des- 

aclusion that the peak of 
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Location of Nests 

ienty three pheasant nests were found on the refuge 

during the study. This included four nests located in hay 

fields, these nests having hatched prior to the mowing of 

hay. 

To the inexperienced observer a predator destroyed 

nest, in some cases, may be confused with a nest that has 

been successfully hatched out. It is readily possible to 

distinuish between tnem, however. Egg shells from which 

a chick has emerged usually displayed blood smears and the 

membranous lining was separated from the shell and in an 

intact condition. Predator destroyed eggs usually dis- 

played yellow smears from the broken yolk. The shells 

were usually crumbled and strevrn about the nest, depend- 

ing upon the type of predator involved. 

Of the 23 nests located, 12 were situated in hay- 

fields. These 12 nests represented more than 5O; of all 

nests found. This would seem to indicate that hayfields 

represent a preferred type of nesting cover. This may be 

true to a certain extent but on the Orting refuge the loca- 

tion of nests appeared to depend upon the availability of 

nesting cover. The clover-mixed grass type of cover pre- 

dominated after iJay 15. It is interesting to note that in 

all cases were nests were known to have been established 

in hayfields prior to this date, other types of cover for 



nesting were practically non-existent in that area. In 

areas where satisfactory cover bordered hayfields fewer 

nests were found in those fields. 

nother reason exists for finding such a large per- 

centage of nests in hayfields. The cutting of hay began 

on a large scale about aune 15 and continued until July 15 

with a break between July 4 and July lO, mainly due to bad 

weather. During this haying season the author was kept 

busy in the fields following the mowing machines looking 

for nests and young broods. Very little time was found 

for nest huntin elsewhere. Iany nests were begun and 

even hatched out in localities away from the hayfields dur- 

ing this busy period. As it turned out some mowed fields 

were not searched for nests before hay-raking began. The 

farmers were all asked to cooperate as much as possible in 

reporting nests and broods but it was found that they often 

mowed over nests that they failed to see. 

The different types of year around cover are dis- 

cussed elsewhere in this report. Table 2 shows the number 

of nests found in various types of cover. 
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Nesting Losses 

of the 23 pheasant nests under observation on the 

Orting refuge during the 1948 nesting season, seven, or 

30.4%, were successful. in bringing off young birds. A 

total of 16 nests (69.6%) failed to produce a single 

pheasant. The greatest single factor contributing to the 

loss of nests was the nowing of hay. Eight of the 16 an- 

successful nests were destroyed by mowing machines. Table 

3 lists all factors responsible for nest destruction. 

Table 2 shows the location of all nests found and the suc- 

cess of each. ailures of 10 of the 1G unsuccessful nests 

were attributable to the influence of man. These 10 nests 

accounted for 62.5 of all nesting losses. 

This low nesting success ratio is prevalent through- 

out the United States. The nesting success ratios in va- 

nous parts of the country are listed in table 1 for pur- 

poses of comparison, 

Obviously, many nests were not found on the Orting 

study area. Ve can only estimate that the success ratio 

of these unfound nests was about the sanie as that of the 

ones which were found; approximately 30%. 

It was not possible to follovi every machine during 

mowing operations, and it was often the case that the 

farmers doing the mowing aissed nests that the author lat- 

er located. Some hayfields were mowed and even raked 



before it was possible to examine tlaexu for presence of 

nests. 

It was interesting to note that of all the nests 

found in hayfields, not one was located in which the hen 

was still laying eggs. The broods had either hatched out 

or the hens were in the process of incubating the eggs. 

Needless to say, some nests in the hayfields probably were 

in the laying stage and were destroyed as were the others. 

It is quite easily seen why they were not detected. Lur- 

in,; the egg-laying period the hen is on the nest only a 

relatively short period of time and the reniainder of the 

day the nest is vacant. Observations have shown that the 

majority of the egg laying is done in the early morning, 

usually before ten o'clock. In contrast to this, very 

little mowing is started before this time due to the damp- 

ness of the hay caused by dew. In most cases, therefore, 

the hen would rarely be flushed from the nest by the mow- 

ing machine during her eg laying period. The flushing 

factor must be depended upon to a considerable extent in 

locating hayfield nests. 

when a field of hay was cut by the mower, approxi- 

mately three-quarters of the possible exposed ground sur- 

face was covered by the fallen hay and nest detection was 

quite difficult. If observations were made after the hay 

had been raked into windrows much of the evidence would 

have been destroyed. Very little hay is shocked in 
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west-central 'iashington. A hay loader is usually employed 

to pick the hay up directly from the windrow. 

To further show that many nests were not found it is 

only necessary to compare the number of known successful 

nests with the number of pheasant broods known to exist 

during the summer months. 5even nests under observation 

actually hatched out pheasants and the birds left the nest. 

However, we can only classify six of these as contributing 

young birds to the crop of the year because at nest number 

23, seven day-old chicks were killed by a mowing machine 

on uly 15. The hen suffered the loss of one leg and one 

chick survived the mowing. It is not known whether or not 

this young bird. survived to maturity. 

By the end of August it was definitely known that a 

niinimwn of 17 broods of pheasants existed on the refuge, 

therefore, a minimum of il nests hatched out that were 

never located. Again we say the nesting success on the 

Orting refuge cannot be considered a failure when that 

success is compared with that in other sections of the 

country. 

nother factor to consider is egg fertility. Actual- 

ly this factor is rarely the cause of a poor crop of pheas- 

ants in the wild. Experiments have been performed in 

which the single mating of a hen pheasant may be affective 

in producing fertile eggs for an average of 22 days, rang- 

ing from 11 to 42 days. This experiment with confined 
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birds was performed by Shick (1947) in Michigan. He like- 
wise collected data from other states and correlating his 

own data with this, says, "...it appears reasonable to 

conclude that one cock for 10 or 12 hens would suffice to 

produce "normal" clutches of fertile eggs." 

One fact that must be considered, in the case of 

wild birds, is that the population must be spread extreme- 

ly thin over a large area or possibly the hens would not 

be available for mating with the low ratio of cocks. 

In contrast to this, it is a known fact that all 
females do not start to lay at the saine time, therefore, 

the functioning sex ratio would be reduced. In addition 

to this factor, un-mated hens range a considerable dis- 

tance to seek out the cock in the mating season. 

Randall (1939) in Pennsylvania found a sex ratio of 

one cock to six hens on the Macungie study tract of l67 

acres. Three hundred and ten nests were under observation 

and the egg rertility was found to be 94.1%. On the Ort- 

ing refuge fertility statistics were gathered from 12 nests 

and of the 151 eggs in these nests, 143 were fertile. 
The percent of fertility was 94.7%. 

still another factor must be considered in relation 

to unsuccessful nests. Of the eight nests destroyed by 

mowing, three of the hens were known to have been injured 

and others could have been. One of the hens in a clover 

field lost a leg when her nest was destroyed. 5he was seen 
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on several occasions after the injury. It seems very 

doubtful that she re-nested. ,nother hen lost both less 

and apparently died as a result althou4i she managed to 

fly after the mower had hit her. third hen was injured 

during mowing but she returned to hatch out the chicks. 

These chicks were found dead in the nest a day later and 

the hen was never seen again. 

s nearly as could be determined, hens that had been 

injured and had their nests destroyed during mowing opera- 

tions never re-nested during the 1948 season. Other au- 

thors agree with this. 

Injured birds are more susceptible to predation than 

other birds since they are obviously handicapped to a 

certain extent. A hen pheasant was found in the Voss 

brush area on November 1. She had been killed by a 

Cooper's hawk. Previously the hen's left leg had been 

amputated, at the joint just above the tarsus, by a mower. 
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Broods and Brood Counts 

The observation of pheasant broods on the Orting 

refuge extended from the first of June until the latter 

part of e;tember, or roughly four months. By the first 

of October the broods failed to exist as such. this 

latter date there was a tendency for the pheasants to con- 

gregate in flocks in some cases and to travel in pairs or 

small groups in other cases to the extent that they could 

no longer be studied as separate and distinct families. 

The first nest known to hatch was on iay i6 but this 

particular brood was not seen as the locality in which the 

nest was located was thickly vegetated. The first brood 

seen on the refuge was observed during the first week of 

Tune. t this time the hayfields, as well as most other 

areas, displayed abundant vegetation which made observa- 

tion of birds difficult. 

Pheasant chicks are quite difficult to see and count 

until they reach the approximate age of three weeks at 

which time they begin to venture over a considerable area 

and start to use their wings to escape molestation rather 

than resorting to hiding. 

The mowing of the first cutting of hay did not be- 

gin, in most cases, until after the middle of June and 

pheasant observations in the mowed fields did not become 

good until about the first of Tuly. 



65 

By August 1 the older broods began to mix with one 

another but usually it was possible to sort out the dif- 

f erent age groups. The first mixing of broods did not 

develop into flock proportions until about the first of 

October. 

Another factor came into consideration about the 

first of' august. At this time some of the oats were be- 

ginning to ripen and the pheasants moved eninasse into 

these fields which provided good food as well as cover. 

They continued to frequent these fields until the last 

field was threshed late in September. This congregation 

of pheasants in the oat fields resulted in close contact 

between broods, members of wnich readily mixed. 

The author was of the orinion that the count of 

pheasants around the borders of the oat fields during the 

month of 3eptember gave a more accurate estimate of the 

total population on the refuge than did the fall drive 

census taken in October. 

During the early morning hours the pheasants pre- 

ferred to assemble around the borders of the oat fields 

and enjoy the first rays of' the rising suri and at the same 

time remain in the open until the dew had evaporated from 

the vegetation. Upon such occasions they were rather 

easily counted. By this means of observation and enwuera- 

tian it was conservatively estimated that at least 110 



yoang birds were present on the refuge and that these 110 

birds were the product of a minimum of 20 broods. 
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uvenile Mortality 

It is often a difficult task to tell what becomes of 

many young pheasants after they are hatched. Obviously 

many factors are usually involved. ome of these can be 

found when almost continual observations are made. On the 

Orting area a total of 23 juvenile pheasants were found 

dead during the four month period from aune i to October 

1. This did not account for all of the birds believed 

lost from the broods during this period. 

The greatest decrease in numbers occurred from hatch- 

in8 time through the first three weeks of the young birds' 

life. Because of their small size and location, this is 

the ;eriod when deceased birds are the most difficult to 

find. Those that are killed by the mowing machines are 

the exception. 

i.hen birds of from one to three weeks of age succumb 

to adverse weather conditions, or are killed by predators, 

remains are either so concealed or they are so small as to 

be difficult to discover. 

Of the 23 juvenile pheasants found dead during the 

period from June i to October 1, twenty-one were killed by 

mowing machines. One bird about six and one-half weeks 

old was killed by a hawk and a young cock approximately 10 

weeks old met death by accident when an oat bundle blew 

over on him while he was apparently seeking shelter from 
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the wind. 

lthough the year 1948 was the wettest in several 

decades in western iashinton, the author cannot say that 

any young pheasants died. as a result of the wet weather. 

During mowing operations it was found that broods of 

birds older than three weeks usually escaped froni the hay 

field with a minimum of mortality. Upon various occasions 

it was noted that one or possibly two birds out of a brood 

would have one leg amputated by the mower before they 

flushed. These birds showed a definite propensity for re- 

naming in the standing hay until the last few rounds of 

cutting before they left the field. 

Pheasants three weeks of age or younger exhibited 

much higher mortality rate from mowing. These younger 

birds seemed to hide rather than run or flush and when the 

mower hit them several were usually killed. Sometimes the 

mother hen also was injured. On one occasion a farmer 

mowed into a brood of day-old chicks killing seven of 

them. On another occasion five three-week-old birds were 

killed. In both of these cases fast tractors were being 

used and the mower could not be halted soon enough to pre- 

vent the loss. 



The Cover Eactor 

On the Orting refuge the vegetative cover available 

for pheasants proved to be a definite limiting factor, 

particularly during the winter months. 

It seeix..s best to discuss the seasonal cover aspects 

in separate categories. Considering the existing condi- 

tians on the refuge from the standpoint of food as well as 

cover, the author divided the year into the following 

divisions: the months of December, Tanuary, February, and 

March constituted winter; April, May, and June, spring; 

July and August, summer; and epteLiber, October, and 

November, autumn. 

Winter cover 

During the winter months pheasants, by preference, 

seek comparatively heavy cover to escape the climatic el'- 

fects, of wind, rain, and cold. swamp and marsh lands in 

most cases meet these requirenients. 

'Zithin the study area, swamp land constituted ap- 

proximately 40 acres of the 900 acres of lowland. Several 

smaller areas of swamp land were not utilized by the win- 

tering pheasants and were not included in the above figure. 

Typical plant life found within the swamps included 

rushes, sedges, grasses, bracken fern, blackberry, twin- 

berry, snowberry, wild rose, spiraea, ash, nine-bark, 
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ocean spray, wild gooseberry, wild crabapple, maple, and 

cottonwood, The first ten species were the most predomi- 

nant. This combination of vegetative types affords good 

winter cover for pheasants. Unlike other areas where the 

undergrowth dies down during the winter and thus furnishes 

very little protective cover, the swamp u.nderrowth re- 

mains standing and furnishes protection in winter nearly 

on a par with that provided during the spring and summer 

months. Satisfactory cover for pheasant roosting, hiding, 

and feeding elsewhere on the refuge during the winter 

months was found to be very limited. 

The railroad right-of-way provided some escape cover 

as well as some roosting cover but indications were that 

this type was of little use for roosting. During the 

spring, summer, and fall a great amount of bracken fern 

grew along the right-of-way. .s winter approached, the 

fern died down and, as a whole, provided very little cov- 

er. Other than bracken fern, many species of plant life 

were found along the railroad. These included grasses, 

wild rose, snowberry, blackberry, willow, and maple. 

i:ost of the river-wash area along the Carbon and 

Puyallup rivers afforded no winter cover for pheasants. 

Trees such as the ash, cottonwood, willow, and maple pre- 

vented the start of abundant undergrowth and once the 

foliage was dropped in the fall, the area held no pheas- 

ants. Frequent flooding of this area also limited the 
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the growth of underbrush and weeds. 

Grass and woodlands west of the Puyallup river on 

the grounds of the Soldier's Home contained some fair win- 

ter pheasant cover which was not greatly utilized by pheas- 

ants since a limited amount of food was present there. 

Cattle were usually grazed on this land during the suiiwer 

and fall but the year 1948 was an exception. Very little 

grazing took place there during the course of the study. 

One corner of this area lay in a depression and no 

grazing had taken place there. Snowberry and blackberry 

intermingled here, and various species of grasses and 

forbs grew among them. This area of about three acres pro- 

vided good winter pheasant cover and harbored the few 

pheasants that wintered west of the river. 

Lost of the refuge pasture lands and hay fields were 

heavily grazed during the fall and early winter. Grazing 

continued until the lands became too wet for livestock 

use. Needless to say, these lands provided no winter cover 

for upland game birds. 

n attempt was made by the author to determine what 

changes in farming practices had taken place on the refuge 

in the last 10 to 1.5 years. little information was 

gained from the Pierce County Agriculture Extension Agent 

and some from the farmers residing on the study area. 

Changes during this period have been gradual. The 

farming has changed from a predominance of hop growing to 
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one of dairy farinin. Approximately 10 additional houses 

have been constructed amone those formerly present on the 

area. iith this increase in numbers of Í'armers, smaller 

farms and more intensive farming practices have resulted. 

Jach year additional land has been drained, cleared, and 

put under the plow. Durin 1948, for example, approxi- 

mately seven acres of land were cleared and made ready for 

next s;rin's crops. Five acres were cleared during the 

spring. These were originally a part of the Voss brush 

area which previously had provided good pheasant cover. 

The clearing of these five acres reduced the Voss habitat 

area by one-half. 

Two acres of swamp land were drained, cleared, and 

plowed on the Doolittle farm at the southeast corner of 

the refuge during the early fall. This locality held per- 

haps a dozen pheasants during the winter months and was 

extensively used by the cocks during the spring crowing 

season. 

It was learned that the two main swamp areas were on 

the agenda for future conversicn 

rnaining eight acres of the Voss 

heavy cover, are up for sale and 

and cleared for farming within a 

swamp, comprising about ,5 acres 

few years, be greatly reduced in 

to farm land. The re- 

.rea, still reniaing in 

will undoubtedly be sold 

year or so. The Beckman 

seemingly will, in the next 

size if not entirely 
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converted to farm land. few acres within the swamp ap- 

pear to be too wet the year around to be so converted with- 

out a very expensive program of tilling, draining, and 

filling. This wet land cannot be expected to harbor pheas- 

ants during the winter and spring months since water 

stands at a considerable depth here. 

Early winter found most of the pheasants on the 

refuge confined to the swamp areas. Heavy rains inundat- 

ed much of this land and caused. the pheasants to concen- 

trate in the remaining dry areas. This high concentration 

of birds resulted in an increase in mammalian predation. 

Probably as a result of the flooded land and the increased 

predation there was a slight movement of pheasants away 

from the swamp into new locations, particularly along the 

railroad right-of-way just south of the town of Orting. 

Drier habitat existed here but food was not as plentiful 

as around the Beckman swamp. 

Adjacent areas rurnish but little available habitat 

for wintering pheasants. The author found that the birds 

utilized the surrounding slopes of the hills very little 

at this time of the year. Evergreen and deciduous trees 

grow here and the open areas are mostly grown ut to 

Bracken fern, Pteridium. This type of habitat apparently 

offered little in the way of food, particularly during the 

winter. 
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It was found that a considerable amount of habitat, 

satisfactory for winterin, pheasants, existed north of the 

refuge. These areas are, apparently, extensive enough to 

hold more birds than they now do. 3hould conditions be- 

come progressively worse on the refuge the pheasants would 

probably move north into these wintering grounds. 

Spring cover 

Early spring cover for crowing areas and nesting was 

not extensive on the refuge. Intensive farming practices 

and extensive stock grazing depleted the vegetative cover 

during the fall months to such an extent that old growth 

vegetation, suitable for spring nesting, was almost non- 

existent. For that reason the pheasants were required to 

nest in areas where insufficient cover existed. In the 

better areas the early nesting pheasants concentrated, re- 

suiting in the laying of compound egg clutches. 'íhen two 

or more hens deposit eggs in one nest there is a good 

chance that the nest will be abandoned. 

During the 1948 spring season, which had heavier pre- 

cipitation and lower temperatures than usual, the vegeta- 

tive growth was delayed by the cool weather. fter a 

rather sharp rise in temperature in mid-May the growth was 

almost phenomenal and pheasant nesting cover became abun- 

dant. This was especially notable when the numerous hay- 

fields were included. During the spring of 1948 farmers 
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of the area agreed that plant growth was at least two weeks 

behind the normal growing season. 

Summer cover 

Cover could not be considered a limiting factor dur- 

Ing the months of July and ugust. In 1948 much hay was 

cut during ruly. This reduced the available cover for up- 

land game birds and resulted in the destruction of many 

nests. 

Fall cover 

Early in September the oats were threshed and the 

favorable condition enjoyed by the pheasants during the 

late summer caine to an end. While the grain was still 
standing most of the pheasants on the refuge used these 

fields extensively for cover as well as for food. 

:ith the removal of the oat fields from the availa- 
ble cover some of the birds moved into the small corn 

fields during the daylight hours. The tilled soil served 

as excellent dusting sites. Insufficient roosting cover 

here forced them into adjoining brush areas where they 

roosteci during the night. 

By the end of (.'ctober all of the corn had been cut 

for silage and the result was a general movement of the 

pheasants into the swamp wintering areas. This movement 
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was begun when sufficient protective cover elsewhere on 

the refuge became depleted. It seems reasonable to be- 

lieve that had other cover remained available for another 

month the concentration of birds in the winter cover would 

have been greatly delayed. Thus, cover definitely became 

a limiting factor late in October. 

During late October and early November a few pheas- 

ants were found roosting in ash and maple trees along the 

east edge of the Beckman swamp. soon as the last of 

the foliage disappeared and the characteristic high winds 

of November began to blow the birds returned to the ground 

to roost and subsequent heavy predation did not cause them 

to return to the trees. 
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The Food Factor 

Food was not considered to be a limiting factor to 

pheasant production on the Orting refuge. The ample, 

though varied, diet seemed to depend upon the availability 

of seasonal foods. 

Pheasant droppings were collected monthly from se- 

lected areas on the refuge. These were analyzed and the 

results tabulated. few pheasant crops and gizzards were 

secured but the small number of samples would not warrant 

any conclusions being drawn from them. The low population 

of pheasants precluded the desirability of collecting any 

specimens for crop and gizzard analysis. The samples 

secured were predator kills. Most of these were acquired 

during the fall and early winter months when the known 

predation was the highest. 

For convenience in presenting these data, the year 

wasdivided into four seasons. The months of December, 

Tanuary, February, and March constituted winter; April, 

Iay, and June, spring; 1uly and August, summer; and Septein- 

ber, October, and November, fall. 

The results of the dropping analysis are presented 

in the section that follows. Another section discusses 

the analysis of the few crops and gizzards collected. 



Findings by dropping analysis 

Five-hundred and fifty droppings were analyzed from 

the collection made on the refuge during the study. Two 

collections were made each month from separate sections of 

the refuge. The two areas differed considerably in the 

types of cultivated crops produced. They were separated 

by the iuyallup river and the river-wash area. Few pheas- 

ants were believed to have drifted back and forth across 

the river in search of food. J considerable amount of 

cultivated oats, vena sativa, were grown on the areas 

east of the river. On the west side no oats were grown. 

Twenty-five droppings were analyzed from each of the 

two monthly collections. No collection was ade daring 

the month of January. From these analyses it was apparent 

that from February 1 to July 31 green material (grasses 

and plant leaves) predominated in the droppings. From 

August 1 through December 1.5 the seeds of cultivated oats 

were the principle food of the pheasants living east of 

the ruyallup river. ,est of the river, during the Period 

from uust 1 to December 15, green material and the seeds 

of various grasses and herbs appeared to be of equal im- 

portance as food for the few pheasants that lived there. 

Figures 3, 4, 5, and 6 show the percentages of four 

types of foods eaten by pheasants on the refuge during the 

four seasons of the year. During the months of February, 
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March, and April the droppings indicated that nearly lOO7 

of the pheasants' food consisted of green material. Near- 

ly lOO of their food consisted of oat seeds during the 

four months, August, September, October, and November. 

A few insects were consumed by the pheasants during 

the months of May and 3une. The principle insects eaten 

were ants, Hymenoptera, and various kinds of beetles, 

Coleoptera. A few ants were consumed in February. 

The main species of fruits eaten during the fall and 

winter months were wild rose, Rosa sp. , snowberry, 

Syinphoriearpos albus, wild blackberry, Rubus sp., and wild 

crabapple, Pyrus diversifolia. 

Based on the analysis of 550 droppings collected 

during the study, green material (grasses and leaves) con- 

stituted the main diet of the pheasants from February 1 to 

Tuly 31. From August 1 through December l, oat seeds 

were the main food eaten. 

Findings by crop and. gizzard analysis 

Not enough crops and gizzards were analyzed to justi- 

fy the drawing of any conclusions or the making of tables. 

ight crops and five gizzards were collected and their 

contents examined. One pheasant crop was collected in May. 

The others were collected during October and November. 

The analyses disclosed that many of the soft foods 

that were eaten, readily showed up in the crops and 



gizzards but were not found in the droppings. This was 

particularly true of certain fruits eaten during the fall 

and winter months. Therefore, it seems desirable for one 

to consider this fact when interpreting the material in 

figures 3, 4, 5, and 6. Apparently more soft foods, such 

as fruits, were consumed during the fall and winter months 

than are indicated in these figures. 

hen pheasant found dead in May had fed almost ex- 

clusively on two items, leaves of red clover, Trifoliurn 

pratense, and seeds of the common dandelion, Taraxacwn sp. 

Clover leaves constituted approximately 73 of the crop 

and gizzard contents. 

Crops and gizzards collected from pheasants living 

east of the Puyallup river and examined in October and No- 

vember contained the seeds of cultivated oats almost exclu- 

sively. Collections made west of the river during this 

sanie period, where no oats were grown, contained the seeds 

of various shrubs, herbs, and grasses. The main ones were 

wild rose, Rosa sp., narrow-leaved vetch, Vicia an1usti- 

f oua, black bindweed, Polygonwn convolvulus, yellow mus- 

tard, Brassica campestris, seciges, Carex spp., and grasses. 

On November 29, the remains of a cock pheasant were 

found in the Beckman swamp. 2 coyote had killed the bird 

the night before. The crop was found intact and the con- 

tents examined. It contained numerous wild rose berries 

(rose hips). No other types of food were found in the crop. 



Influenoe of 1ian 

In many cases man and. is activities have been 

credited. with being te greatest limiting factor to 

pheasant production. Suci activities can not be reduced. 

to become a minor problem. In most cases man, t'rough 

Ms daily activities, performs duties that result in 

molestations, kills, loss of pheasant habitat, and. 

destruction of pheasant nests. This is particularly trae 

of the farmers, but it is likewise true of most of us in 

areas where pheasants live. 

Mr. .rtbur S. Einarsen of the United. States 1ish and 

dildlife Service (1945) performed an experiment ';ith 

pheasants on Protection Island, ViasMngton, prior to the 

war. Two cocks and. six hen pheasants, a practical and 

economical restocking, viere released on this island o± 394 

acres in 1937. Two birds per 100 acres in 1937 increased 

to 470 birds per 100 acres six years later. It was estim- 

ated. that only about one-half of the island was favorable 

habitat for pheasants, thus actually, each 100 acres of 

favorable habitat carried. approximately 940 pheasants in 

1942. 

The only factors controlled in this experiment were 

man and. bis activities. The only humans found regularly 

on the island were the two field, men who checked on the 

birds. One farmer grew some wheat on the island and at 



t!res1iIT1g time a combine was moved in to cut it. This 

experiment readily sows what the pheasant can do in a more 

or less ideal environment. 

Some o the seasonal farm activities are discussed 

in the pages that follow. some of them apparently do 

muc in controlling pheasant numbers in the Orting area. 

Gr az i ng 

Dairying is the principle inu.ustry of the Orting 

area. Lae to the fact that many of the dairy farmers 

graze all or most of their acreage and buy their hay for 

winter feed, the dairy farms o± the Orting area are not 

producers of good pheasant habitat. Feavy grazing of the 

pasture lands during most of the year keeps the fields and. 

the fence rows clean of vegetation. ïheasants ordinarily 

use the vegetated fence rows as "streets" or avenues of 

communication in going to and. from feeding grounds and. 

from one section of the habitat to another. Covered. fence- 

rows are also very important as locations or crowing areas 

during the spring months and for nesting cover for hens. 

Jight (Lctee, 1945) states, " ... lands which have corn- 

paratively few brushing fencerows generally proviue poor 

pheasant range and invariably have a compa:atively thin 

pheasant populationt1. 

The affects of heavy stock grazing are particularly 



noticeable early in the spring. t this time the ni 
year's growt of vegetation has not made sufficient pro- 

gress to afford needed nesting cover. The previous year's 

growth, which the pheasants ordinarily depend upon for 

early nests, has been eliminated by the dairy herds. The 

open fields in the Orting area are bare and desolate as 

far as cover for pheasants is concerned during the winter 

months. 

s soon as the combines leave the fields in this 

section of western Iashington the farmers mow the stubble, 

bale the straw, and haul it ay to be used. in the dairy 

barns during th winter months. olloviing this operation 

the dairy herds are turned into the fields to graze. Thus, 

the fielcth that provided good food and cover one week are 

completely bare o± cover the next. 

The grazing of stock in the swamp lands during 1948 

proved to be a detriment to pheasant production. such 

areas are usually not grazed until about June 1 since the 

ground is usually too wet for stock prior to this date. 

Cattle were responsible 'or the desertion of at least 

two pheasant nests in the Bec1an swep during the month of 

June. The suino cattle destroyed the pi'otective vegetation 

around a third nest in the same locality but the ben 

returned to the nest to hatch the brood. 
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The burning of brus1 and weed. on the refuge during 

1948 vias very limited. The only burning noticed involved. 

an acre or tvio of piled brush in areas where new land. was 

being cleared for farming. 

¶LThe autihor learned that in previous years the 

railroad right-of-way of the t. 1aul and. Tacoma Lumber 

Company was burned in the spring. This usually took place 

during the pheasant nesting season and probably resulted 

in some nest destruction. Feavy rainfall during the 

spring o± 1948 prevented burning until early summer at 

which time the compu.n,y decided that too much proerty was 

in danger of being destroyed so they poisoned the weeds 

and. grasses adjacent to the tracks. Section haiids also 

mowed a three foot strip on either side of the rails to 

give better clearance for the trains. The foreman of the 

section crew VIaS of the opinion that poisoning of the 

weeds would continue to be the policy and would replace 

the burning of previous years. 

Lir. Beckman anticipated burning a part of the Beck- 

man swp in order to provide better grazing for stock but 

ain the rainy weather forbade this. In future years 

this may be done. 
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Pl ow i ng 

The plowing 0±' land on tile refuge did not directly 
iiThibit p1easant production during the course of the field 
study. In most cuses the lands that were plowed or crops 

in tile spring ilad been ileavily grazed prior to tile plowing. 

Tile plowing under of green manure crops o±ten pre- 

sents a problem during tile spring nesting season. uc1-' 

crops were not grown on tile refuge during 1948. Two 15 

acre fields produced crops of this type several miles north 

of tile refuge. They were plowed under early in June and 

tile farmer reported killing several pheasants and destroy- 

Ing a number of nests. Ordinarily, vetcil and field peas 

are grown for green manure crops and. pileasants seem to 

prefer tilese dense stands o± legumes for nesting. 

Perilaps tile plowing under of stubble in september 

and. October was tile most destructive factor, from the 

standpoint of tile pileasants, tilat could be credited to 

plowing. Silattered. grain resulting from tiiresiing opera- 

tions provided food for many o± the pileasants. Tile fields 
in wilich tile outs were grown were utilized extensively 

during tile fall montils. One of tilese fields containing 

about 18 acres was plowed on October 1, tilus eliminating 

lt as a feeding ground for birds. 



Clearing of land. 

_ minimimi of seven acres of new land was cleared 

of brush and tilled for crops during 1948 on ti'e Orting 

refuge. ..bout five acres had. been cleared t1e year 

before and apparently otier tracts of brush land are to 

be converted to crop land in te near future. 

us and swan lands are very important to peas- 
ants. 1)uring t'e winter months t1e birds utilize these 

areas for roosting and also for feeding. Feavily vegetated. 

areas o± these types protect the birds from severe winter 

weather as well as aid them in escaping their natural 

enemies. .During the sjprìng localities provide crow- 

ing areas for the cocks and nesting sites for the hens, 

particularly wen other good nesting sites are limited. in 

the early spring. . more thorough covere o± land. 

clearing operations and their effect on pheasants appears 

elswhere in this report. 

ilowing 

Earlier in this report it was stated that the mowing 

of hay wa responsible for the loss of one-half of the 16 

unsuccessful nests found on the refuge. These eight nests 

accounted for 35; Of all nests found. 

'igure 2 shows the correlation betvieen the dates, 

nd the probable dates, of hatching of 18 nests and. the 

first mowing o± hay on the refuge; they coincided perfectly. 



The farmers reported that the first cutting of ay during 

1948 came about two weeis later than during normal years. 

This was due to two reasons. The cold wet spring delayed 

plant growth up until about the mi ddle of Lay. Prequent 

rain storms during mid-June and early July prolonged the 

cutting season until the middle o± the latter month. 

The peak of the pheasant hatching season was reached 

between July and July 16. izad the mowing of hay 

progressed. as in normal years it would have extended from 

about June 1 to about June 20. Undoubtedly mani of the 

pheasant nests located in hay fields would have still 
been destroyed even if the hay was cut at the earlier 
date. Fowever, many of them would have still been in the 

laying stage and, if such was the case, perhaps a higher 

percentage of the hens would have re-nested. some authors 

have stated, and it seems reasonable to believe, that a 

pheasant hen is far more apt to re-nest if her first 
clutch is destroyed if this destruction takes place 

during the egg-laying jeriod rather than during the in- 

cubation period. 

Five pheasant nests were known to have been 

destroyed by mowing machines during the month of July. 

Fad these hens built new nests and. successiully hatched 

the broods all would have appeared in the fall as small 

birds. áS an example, had a nest been destroyed on July 

15 the hen would not have completed her second clutch of 



eggs muc before the end, of the month. This would have 

placed. the hatching date around August 20. iith the 

opening of the hunting season, about October lO, these 

birds would have been only about seven weeks old nd still 

in the early moult. 

Observations on the refuge during the fall did not 

indicate many such broods present. Therefore it was 

assumed that most of the pheasant hens whose nests were 

destroyed. during July did. not bring off a brood of birds 

during 1948. 



Influence o± irethtors 

Pred.ators were known to bave accounted for 33 

p1ieasants on t1e refuge during te study period. actual 

time spent in t1e field extenled. from Pebruary 1, 1948, 

t1roug December 15, 1948, or ten and one-a1f mont1s. 

Twelve of te predator kills were found between 

Pebruary 1 and November 1. Of these 12 kills, three were 

designated as being old kills in that the birds had 

probably been dezd six weeks or longer. These were found 

SOoll after the field. work was begun. 

Twenty-one of the pheasants were killed by predators 

during the 46 day period from November 1 to December 15. 

Three species of predators 'ere responsible for the 

destruction of the 21 birds. Table 7 shows the total 
predation kills noted. and the month in which each was 

found. 

It is interesting to note that the period of 

heaviest predation extended from late fall through the 

winter months. It was estimated. that on October 3 there 

were approximately 175 pheasants on the refuge. assuming 

this figure to be correct, then l2 of the pheasants re- 

siding on the area on October 3 were killed. by predators 

between this date and ecember 15. 

On the first day of November the remains of two hen 

pheasants were found in the heavy brush within the Voss 



area. Both were victims of the 000per's hawk. These 

hawk kills continued until the middle o1 the month and 

soon thereafter these hawks left on their southern 

migration. 

.lmost every day that the author was present on the 

area during this two-week period a Cooper's hawk was seen. 

Iever more than one hawk was observed at any one time. 

This Cooper's hawk was a mature bird. and. there is a 

definite OSSiL11it that this one hawk was responsible for 

the killing of at least seven pheasants. 

i.s stated earlier in this report the swamp land cover 

available for pheasants on the refuge during the month of 

november was considered. to be good wintering cover. Semi- 

aquatic plant life represented by such plants as rushes 

and. sedges provided good escape cover for bird life 

especially when these species were found growing in con- 

junction with numerous shrubs and. vines. It was found, 

however, that the cover did not prevent the Cooper's hawk 

from attacking and. killing the pliea8ants in the most heav- 

uy vegetated areas. As an example, on November 4 a the 

author progressed. slowli along the east edge of the Beck- 

man swanrp in search of new cases of predation, a Cooper's 

hawk arose from the ground about 30 feet to the left of the 

line of travel. Upon investigating, it was found that the 

predator had killed and partly eaten a hen pheasant. The 

evidence was plain. The hen lay at the edge of a clump of 



evergreen blackberries and feathers and, hawk exoreta 

indicated that the pheasant had been killed fully five 

feet within the bickbrry patch. pparently the hawk had. 

entered. the blackberry patch from the ground. level and. 

travelled. on foot into the heavy growth to capture its 

prey. Observations indicated similar tactics were used to 

capture other pheasants during the month of November. 

lthough the pheasant feeding grounds surrounding 

the swamp lands were searched. again and again no predator 

kills were found. in these open areas. Upon four different 

occasions a Cooper's hawk was seen to flush pheasants from 

the open field to the east of the 3ecnan swamp. In none 

of these cases did. the hawk attempt to attack the pheasant 

during its flight. This bird would follow the badly 

frightened pheasant and usually alight when the pheasant 

Cud. On other occasions the 000per's hawk seemed satisfied 

to merely frighten the pheasant. Such was usually the case 

when the pheasant was a cock. In this study no pheasant 

cocks v;ere known to have been killed by the 000perts hawk. 

One could usually tell when a 000per's hik was in 

the vicinity. The crows, blackbirds, and. various small 

birds all appeared frightened. and. so voiced their alarm. 

The pheasants were desperately afraid of this hawk and when 

seen in an open stubblefield with a hawk in the vicinity, 

the pheasants would, crouch near the ground. Often they 
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would delay their lig1't until the last second wlìen the 

liawk maneuvered to attack. s stated earlier, the 

Cooper's hawk was never observed attacking a pheasant in 

flight. 
Soon aiter the middle of October, a coyote began 

harassing the farmers of t"e area and was reported steal- 
ing barnjard fOWle Remains o± several cMckens were found 

soon after this in Voss area. The coyote was s1ot at 

on several occasions by two di±ïerent farmers. Suddenly 

the coyote changed its diet from chicIens to pheasants. 

T1'is predator bec.me a regular night visitor to the Beck- 

man swamp where ground roosting pheasants were killed. 
The remains of 1Z pheasants were found during ìovember and 

the first half of Becember. By the sign left at the scene 

all were known to be coyote kills. 
It is not very difficult to distinguish between 

coyote predation and that of other predators. Usually the 

wing tips remained at the scene of the ill with all or 

part of the primary flight feathers attached. The remain- 

ing wing and. tail feathers displajed severed shafts of 

mammalian work. 1othing else, other than the body feath- 

ers remained. At times scattered. contents of the crop and 

gizzard were found. Coyote droppings were usually found, 

and 'scratching posts", characteristic of this ma.ìal, 

were usually nearby. 

kIimmalian kills can usually be told from avian kills. 
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In te latter case the skeleton usually remains and the 

wing and tail feathers do not show severed shafts. These 

feathers are usually pulled out as are most of the other 

feath ers. 
Two predator kills were found to be the work of the 

Forne0. Owl, Bubo virginianus saturatus. This bird was 

never seen on the refuge but was known to be present in 

that locality since several were caught in pole traps by 

the Game Protector at the MoMillan habitat area six miles 

north of the refuge. 

Of the two pheasants known to have been killed by 

the horned owl, one was a hen and the other was a cock. 

The cock was captured while ground roosting in the swa 

and was eaten at the scene of the kill. 
It can not be estimated accurately how many pheas- 

ants were actually killed by predators. Practically all of 

the birds killed. during the fall and. winter months were 

killed in the swar areas and in this type of cover it was 

a difficult task to find them. Undoubtedly several kills 
were overlooked. 

lthough pheasants, as well as most other birds, 

were afraid of the Cooper's hawk, this predator was not 

responsible for driving the pheasants from their favorite 

wintering grounds. Randall (1959) states, "When a pheas- 

ant had been killed, by a 000perVs hawk in a certain covert, 

other pheasants would not be found in that vicinity for 
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several days." On the Orting area pheasants were flu&'ed 

within a few feet of where the fresh remains of a hawk- 

killed bird. lay. This may have been due to the fact that 

no other suitable area was within easy Teach of pheasants. 

There was no indication that the birds moved from one 

section of the swamp to &nother due to the harassment of 

the hawks. There was no movement from the swamp until 

after the Cooper's hawks had departed. 

Lian,y people are of the opinion that the common 

domestic cat is one of the greatest predators upon upland 

game birds. In line with this thinldìig the author con- 

ducted a survey of farms in order to determine the number 

of cats on the refuge. several families living on the 

refuge owned but an acre or so of land and therefore only 

the larger land. owners were questioned. 

It was found that 98 cats lived on 20 farms. Thia 

was an average of about five cats per farm. . sex ratio 

existed. of three males to two females. Of the 98 cats, 

38 were mature while the remaining 59 were kittens of 

various ages. 

Each of the twenty farmers were asked to report any 

and all kills of game birds they noted, particularly during 

the spring nesting months. Iot one of the farmers re- 

ported a single case. It was realized, of course, that 

some of the farmers would. probably not report such cases 

even if they did. see them. 
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During the spring nesting season the author failed. 

to observe a single cat with a dead. pheisant. Table 6 

shows that domestic cats were responsible for the death 

of but three pheasants during the study. 

It is known that the house cat, by nature, will 

stalk and kill birds, and with such a high population of 

these animals on the area perhaps several more pheasants 

were killed by the cats and they were not found. 

The house cat is most dangerous to upland game bird 

populations during the nesting season and before the 

young birds are mature enough to readily escape. Mature 

birds are rarely killed. save when hens are caught while 

incubating the eggs or when the pheasants are captured. 

while ground roostirig at night. 

Lir. Nils N. Niisson (1940) conducted. a survey on 

both feral and domestic cats and their foods in the 

ViillaLaette valley of Oregon. A total of 147 cats were 

trapped by Mr. Niisson in an area that supports sub- 

stantially more pheasants than does the Orting area of 

Washington. By stomach examination be determined V'at only 

19.27/h of the cats' diet consisted of material other than 

rodents. Fe collected 63 scats for food identification 

purposes and found that in only four scats were there any 

remitins of garne birds. This was somhat less than the 

kill o± doss, either farm or hunting dogs, which ranged. 



the habitats. 

Before leaving this section on predation the author 

would again like to stress the results shown in table 6. 

Listed, here are the known predator kills. The ratio of 

2.66 hen pheasits killed to every cock killed readily 

stresses the high natural mortality of hens. This becomes 

a very important factor when it is realized that 72.7 of 

all known predations were against hens. 
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Influence of Weather 

It is not definitely known to what extent rainfall 

effects pheasants during the course of the year. Direct 

effects seeni unimportant. Indirectly, rainfall, and 

standing water, may prove a definite limiting factor par- 

ticularly in cases where wintering grounds are inundated. 

Apparently rainfall has more effect on young birds. If 

heavy rains occur during the period when the chicks are 

but a few days to a week or so old they may become wet and 

chilled. This condition may result in death for some or 

all of them. 

Such a condition is particularly hard to check when 

the birds are in the wild state. During the first week 

or so of the pheasants' life, the brood and the mother hen 

cling tenaciously to thick cover, where hiding facilities 

are of the best. In heavy cover of this type the young 

birds become very wet when precipitation occurs. 

On the Orting area no evidence was found to indicate 

that any young pheasants died as a result of adverse weath- 

er conditions. However, many of the birds spent much of 

their time in the hayfields where they would be very du- 

ficult to find if they had died of exposure. It was not 

possible to search the hayfields, either for nests or 

broods, prior to hay-cutting time since such practices 

would have damaged the crops. 



It was thought desirable to compare certain weather 

data from Tacoma with like data from lbany, Oregon in 

the iil1amette valley. It is known that pheasants can 

survive in the vicinity of lbany where the yearly pre- 

cipitation is about 38 inches. No conclusions could be 

drawn, however, since the weather data from the Albany 

weather office was incomplete. Tables 8 and 9 list the 

monthly precipitation rates for Tacoma and Albany. 
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THE NAGEMENT PLAN 

Levels of wildlife in any settled country depend on 

gains and losses in habitat. The last decade has shown 

us this clearly. On worn out soils cover is being gained 

but rood is being lost, at least in a qualitative sense. 

On the fertile soils cover is being lost and the food 

that does exist is largely unavailable. This is due to 

the fact that cover is lacking in the places where the 

food is found and the result is that the pheasants are re- 

luctant to expose themselves long enough to feed. This 

is the situation faced today in western Washington. 

The Ring-necked pheasant, an exotic species, has 

proven itself to be the most satisfactory upland gaine 

bird for the hunters' bag found west of the Cascades in 

the Pacific Northwest. However, in much of this area this 

bird does not exist in sufficient numbers to supply even 

the most easily satisfied sportsmen. The vast increase 

in the numbers of hunters, coupled with the progressive 

loss of habitat in recent years, has greatly influenced 

the program of producing a satisfactory number of these 

birds for the fall harvest. Many factors are responsible 

for the scarcity of pheasants, ranging from shortage of 

habitat to adverse weather conditions. Unfortunately, 

man can do little to control the weather but he can do 

much to improve habitat and make the most of management. 



!e must admit that pheasant numbers in the western 

half of the state will not compare with those in the best 

habitats, but we should not take a dim view of the situa- 

tion. Many things can be done to improve the current use 

plan. 

The first stet in improvement calls for better 

cooperation among the controlling groups and the coordina- 

tion of activities between them. These controlling groups 

are the tate Department of Game, the sportsmen, and the 

land owners. 

ashington has already taken the first step forward 

in gaining cooperation between these groups when one 

notes the activities of the newly formed "Farmer-Sports- 

men Relations Council." It is composed of sportsmen, 

Grange and Farm bureau members, and washington State 

Department of Game. Their main objective is to air the 

differences now existing between the sportsmen and the 

farmers. Cnce this is done, and hunters take a coopera- 

tive attitude, it 1 hoped that the barriers between the 

two groups will be greatly reduced i± not obliterated. 



Easements and anctuaries 

Basically, a comprehensive management plan calls for 

several important steps: 1. systematic attention to sea- 

sonal inventories; 2. conservation of soil and the wise 

use of farm lands; 3. the installation of a program of t0 

the ground" attention to pheasant and farmer relationships. 

In considering the first step it is mandatory that 

the State Game Department be responsible for reporting an 

accurate trend in pheasant numbers from year to year. In 

order for them to do this it would be necessary for thex 

to adapt sorne system of taking pheasant counts. Several 

census methods are in use today. .terhaps SOnia type of 

sample plot" method would be most applicable to western 

Washington. Regardless of the method choser, the main 

thing is to use the same method from year to year so that 

an accurate trend in pheasant nwibers can be established. 

The census should be taken at the same time each year and. 

preferably at the sanie hour of the day. The day chosen 

for the census should have similar weather to the day the 

census was taken the year before. It would be necessary 

to take both a spring and fall census. In short, one 

method should be used in taking pheasant counts and the 

proceedure should not vary f roui year to year. Such a 

system will readily show fluctuations in population and 

aid in settirL' up the length of the season and the bag 
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limit must be in direct proportion to the number of birds 

in the field. Even though the pheasant population may be 

low in some particular area it might be permissible to 

have a short season provided the sex ratio is about even. 

The shooting of hens should be illegal at all times unless 

populations reach a point where decreases in numbers are 

sought; a level seldom reached in the Puget Sound country. 

The second point to discuss in setting up a compre- 

hensive management plan for pheasants is the conservation 

of soil and the wise use of farm lands. Pheasant produc- 

tion is tied in very closely with farming practices. It 

should be showii that the solution to the pheasant problem 

does not lie in the direction of huge land purchases by 

the Game Department. It seems apparent that purchases of 

units of land of 10 to 20 acres, widely scattered, for 

refuge purposes can not be productive. The pheasant is a 

comparatively wide ranging bird and often travels over an 

area of 100 or more acres during the course of a single 

day. Considering this, the bird can not be expected to 

confine the major portion of its activities to such small 

areas in western washington. The State Game Department 

operates on a limited budget and therefore it would not be 

possible to purchase large tracts of land for pheasant 

production. Even if such purchases of land were economical- 

ly possible the Game Department would probably end up 



land rich and pheasant poor. This bird depends upon rarm 

crops for its source of food, directly and indirectly. 

If these large tracts of land were purchased the Game 

Department personnel would have to become farniers to pro- 

vide a source of food for the pheasants. Perhaps the 

above statement is a slight exaggeration but if one follows 

the trend of thought it should be conclusive enough that 

the active interest of farm owners in good farm operation 

can be much more effective than a program centered in a 

Gaine Department. 

Land acquisition and ownership by the Game Department 

would be justified in, 1. special areas, 2. critical areas, 

3. in localities where special demonstrations are to be 

carried on. 

Let us stress again the fact that the pheasant is 

largely a resident of the farm lands and any improvement 

in food or cover that would materially benefit this bird 

must come about through the education of the farmers. 
The condition of the country for pheasants can be best 

maintained by the people on the soil. This is the angle 

from which we must work. 

There is a need for more inviolate sanctuaries to 

hold up nuclear populations 0±' pheasants. These sanctua- 

ries should range in size from 500 to 1500 acres and 

should be scattered throughout the western part of the 

state. Certain requirements would be necessary in 
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locating the sanctuaries and these will be discussed later 
in this report. 

since the State Garne Department would find it eco- 

noniically impossible to buy large tracts oí land the solu- 
tion lies in the securement of easements on specific 
tracts. Under such a. set up the Game Department would pay 

nothing to the farmers for the use of the lands. The 

agreement should be in written form and each party would 

necessarily have to agree to certain provisions. The 

farniers must agree to allow no one to hunt upon their 
property within the boundaries of the sanctuary and they 

must refrain from doing so, themselves. They must also 
agree to allow the field men of the Game Department to 
travel over their lands in performing their duties and. 

enforcing the gaine laws. The Gaine Department must agree 

to keep the boundaries of the sanctuaries posted against 
hunting at all times, to patrol the lands and see that 
law violators are apprehended, and they must agree not to 

danage the crops grown on the lands or carry on similar 
destructive practices. 

The sanctuaries should remain as such for a period 
of five years. This length of time should be sufficient 
to build up the population of pheasants in the particular 
area. 

The author does not believe that pheasant numbers 

could be substantially increased in many sections of 



103 

western ashington under a program of this tyie un1ss 
certain changes in farniing practices are brought about. 

Yet the Gaine Department could not install a program of 

habitat improvement on private property even under the 

easement plan without compensating the various farmers for 
altering their lands. Obviously, the Game Department can 

not afford to pay the farmers for these changes. The fern- 
ers must be shoviì that by making certain changes in the 

operation of their farms not only will the lands become 

more ideal for pheasants but the income of the farms will 
be increased. These changes will, of course, vary on the 
different farms. s an example, a particular farm may be 

producing only one commodity when, in reality, a more 

diversified cropping proceedure would bring added income. 

The recommendations made to the farmers must be valid and 

the Game DepartlLent would not be qualified to make them. 

It is recommended, therefore, that the state Gaine 

Department seek the aid of an agency that is familiar with 
farming problems and one that deals with the farmers. 
Such an organization might be the County Extension Service. 

These workers are familiar with the various types of soil 
existing in all farming areas. They could readily recoin- 

mend changes in farming practices that wo.uld be beneficial 
to the farmers. The fact that this agency is accustomed 

to dealing with farmers, and has their philosophy, is 
important. It would be the ideal organization to tie in 
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with. 

At this point it should be stressed that in attempt- 

ing to alter existing farming practices on individual 

farms the idea is not one of changing farming practices 

solely for the benefit of pheasants. The plan is to in- 

crease proceeds of the farms, stabilize soil, and at the 

same time form a more desirable habitat for upland gaine 

birds. AS for example: marginal and gully plantings in- 

crease game habitat, restore and hold water levels, and 

perpetuate a productive farm by preventing soil erosion. 

A more ideal habitat for pheasants exists in areas 

of diversified farming practices than in those areas where 

farms produce bu.t one commodity. 

During the war and the post-war period to date the 

farmers, as a whole, have made money. In many cases dur- 

ing this 9boom" period farmers have been specialists, that 

is, they have turned their farcus into the production of 

one commodity. AS an example, on certain farnis in the 

Orting area the farmers operated dairies. They grazed all 

of their acreage and bought their winter's supply of hay 

from eastern Washington. 

The era of specialized farming is apparently nearly 

over. In normal times it seems doubtful that such prac- 

tices would pay. Within the near future the farmers must 

again change back to some degree of diversified farming. 

They must become more self sufficient. In the case cited 



105 

above, dealing with certain dairy farmers, it seems that 

they must change their methods. They will be forced, in 

most eases, to produce at least a part of their hay for 

winter use. It is in this change that takes place from 

specialized farming to diversified farming that better 

pheasant habitat will develop and surely become more ef- 

fective under the proper guidance. 

L. farmer is usually willing to listen to recommended 

changes in farming practices that will increase the produc- 

tion of his farm. Many of them now seek the assistance of 

the County xtension Service in an effort to aid themselves. 

Others must be visited and information actually placed in 

hands. This through sever- 

al channels so that it is available to as many farmers as 

possible. Information of this type should be made availa- 

ble to the State Grange and the Farra Bureau. Through the 

cooperation of the State Gaine Department and the County 

xtension Service the information can be rriore easily 

spread. At all Grange and Farm Bureau meetings motion 

pictures can be shown depicting improved techniques of 

farming, erosion control, rotation of crops, and choice of 

crops for particular types of soil. 

It would be necessary for representatives of the two 

cooperating agencies to meet with various farmers and go 

over their lands with them and actually suggest improve- 

ments. 
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There are several things to consider in choosing 

satisfactory sites for the inviolate sanctuaries. There 

must be suitable food and cover present on the sites. 

Water and grit must be Thund in sufficient quantities. 

The sanctuaries should be located some distance away from 

high speed highways, thereby, partially eliminating the 

factor of highway kills. .nother important factor to 

consider is facilities for natural dispersal of pheasants 

away from the sanctuaries into the surrounding areas. 

The author is not assuming that it will always be 

possible to establish sanctuaries in areas where the f arm- 

ers will be wholeheartedly cooperative in making changes 

in their farms to the betterment of pheasants. This would 

be too much to expect. From experience, it is believed, 

however, that even in areas where farmers do little to 

improve pheasant habitat the sanctuaries would do much to 

increase pheasant populations provided the sites are well 

chosen. 

The third point for discussion in setting up a corn- 

prehensive management plan for pheasants calls for a pro- 

gram of "on the ground" attention to pheasant-farmer rela- 

tionships. The initial step, in carrying out a program of 

this type, calls for a competent field man from the State 

Game Department. This man must work with the various 

County Extension Agent. It is most important that this 
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man be chosen wisely. He must be capable oÍ delivering 

persuasive programs to large audiences. He must have the 

ability to get along well with people. He must know the 

problems of the farmers as well as those of the sportsmen. 

This man should work directly with the Public Relations 

Office of the atate Game Department but live where he is 

working and become a part of the community life. 

The district field men of the Garne Department, 

district supervisors, biologists, and protectors, could 

assist in the actual work in getting the information into 

the hands of the farmers. However, one point should be 

stressed again. The representative of the Game Department, 

whose duty it is to see that the program works must live 

where he is working and be a part of tne community life. 

In order for a program of this type to succeed there is a 

need for "on the ground" attention, not "absentee" treat- 

ment. The task is e. specialized one and calls for a full 

time employee. 

It should be the policy of the Iublic Relations 

office of the state Game Department to supercede any actu- 

e.1 field work with pertinent information. iovinL pictures, 

radio talks, and public speeches should play an important 

part in distributing this information. As time progresses 

examples of local improvements and ideas for development 

should be featured. 



Under a setup of this kind, where the State Ge 
Department and the Extension Service join together in 

solving the problem, it would be necessary for them to 

have a complete working agreement and expense account. 

Justification, for the expense involved in setting 

up and operating a program of this type, can be shown 

through increased license sales. 

The sanctuaries, where the program has its beginning, 

must be closed to hunting for a period of time to allow 

the pheasant population to increase. s the pheasant nun- 

bers increase the birds will spread naturally into the 

areas surrounding the sanctuaries and furnish increased 

numbers of birds for the hunters' bag. The sanctuaries 

should be opened to hunting after the lapse of time speci- 

fled in the terms of the agreement. In order for the pro- 

gram to continue it would then be necessary to sign up 

additional farmers under the easement system and start a 

new area. In certain instances it night be advisable to 

retain one-fifth to one-third of the area, closed to hunt- 

ing to serve as a reservoir for pheasants. This would de- 

pend upon the circumstances. Permission would first have 

to be granted by the farmers involved. 
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Block Test Area 

In order to show what can be done when an area is 

subjected to nianaement practices an area of considerable 

extent should be set up. This unit should be large in 

size. An area containing at least 200,000 acres would be 

necessary and a whole county would not be too large. 

This demonstration area should be closed to hunting 

for a period of five years and one or more men should 

spend their full time on the project. The number of 

field men would depend upon the size of the test area 

and the auount of work needed to carry out the management 

plan. 

It would, of course, not be advisable to choose the 

best pheasant country for the demonstration unit. 

county, or block of land, that is about average as far as 

pheasant habitat and pheasant numbers is concerned would. 

be desirable. If it seemed desirable to choose a more or 

less isolated area for the test unit then an island might 

be chosen. The main advantage to an island being that the 

pheasants could not migrate out of the unit and a better 

check on their numbers could be made. Whidby Island, for 

example, might tnen serve the purpose. 

Once the test unit is chosen a complete coverage of 

the land would be necessary to find out exactly what it has 

to offer. This Includes pheasant numbers and available 
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habitat. 

It may be found. necessary to liberate game farm 

pheasants to increase the initial brood stock. Several 

day-old chick projects might be started. 

Here again the Department must deal directly with 

the land owners and the field man in charge must be a 

good diplomat. iithout a doubt many of' the farmers in 

such an area would cooperate whole heartedly and it would 

not be absolutely necessary for all to do so. In an area 

of this size habitat improvement practices instigated on a 

majority of the farms would. be sufficient to improve sub- 

stantially the pheasant numbers. 

Much publicity must proceed any program of this type 

for even the sportsmen, in many cases, would object to hay- 

ing such a large unit closed to hunting unless they were 

informed exactly what the purpose was. This would be true 

of hunters who actually live on the designated area. Once 

the project was begun the sportsmen should follow the pro- 

ject closely and might readily be invited to aid in its 

completion. Since this might be termed a "show-me" pro- 

ject sportsmen should follow the work closely. 

In certain places in western Washington human popula- 

tion is so great and farming is so intensive that pheasant 

numbers can not be increased. It would be a waste of time 

and the sportsmen's money to attempt an extensive program 
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of pheasant production in these areas. In such areas where 

farms are very small and farming not diversified, yet the 

land value high, a change for the betterment of the pheas- 

ant is not forthcoming soon. If sportsmen insist in hay- 

Ing cock birds liberated for hunting on lands of this type 

the liberation date must be delayed until approximately 

two weeks before the opening of the season. This practice 
is to be discouraged as much as possible, as a major ven- 

ture, for the added expense involved in keeping these 

birds on the game farnis until the first of Lictober would 

not warrant such a program. In the case of special groups 

of excess cocks it lias some recommendations. 

In summary it should be stated that the idea back of 

the test unit project is to show what can be done to im- 

prove pheasant production on a large scale in the natural 
state. The production of artificially propagated birds in 
the test unit should be discontinued as soon as pheasant 
numbers are sufficient to provide a good breeding stock. 
0-arne farm birds can not be produced in sufficient numbers 

to provide good. hunting. e must depend upon them in 
many cases to start a brood stock up to a level where they 
can more than hold their own In production. VIe must de- 

pend upon wild reared birds and natural production for the 
game bag. 

Before leaving this section of the report we must 
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stress the fact that sportsmen should not expect a miracle 

and hope to wake up some morning to find the coverts brim- 

ming with pheasants. They should feel lucky indeed if 

they can someday boast of 20 to 30 birds per loo habitat 

acres in parts of western Washington. They should expect 

no more. 
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Artificial Propagation 

The author is of the opinion that the release of game 

farm reared pheasants in the wild is justified in some in-. 

stances. Vhen suitable pheasant habitats have been de- 

pleted of birds, restocking of the area with game fami 

pheasants may be advisable. There may also be justifica- 

tion for the release of artificially propagated birds in 

new coverts. Areas which have been converted from waste 

lands to irrigated farm lands are examples. several such 

localities exist today in the Pacific Northwest. 

It seems doubtful, however, that the release of 

hundreds of game fami reared pheasants, year after year, 

in the saine coverts can be justified. The expense of rais- 

ing these birds to the age suitable for release appears to 

be greater than the returns received. In iost cases where 

marked birds have been released the hunter success has 

been negligible. 

The day-old chick program appears to have more of a 

future. Under a program of this type the young pheasants 

are able to gradually adjust themselves to their new en- 

virorLment and receive some protection during this adjust- 

ment period. 

Under the management plan advocated, there is a place 

for artificially propagated pheasants. Earlier in this re- 

port it was stated that considerable care should be taken 
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in choosing sites for the inviolate sanctuaries. Cnce 

these have been established it may be found that very few 

pheasants are present. In this case several day-old 

chick programs could be installed, provided good loca- 

tions could be found. In other instances it might be 

advisable to release game farm reared stock. 

In some sections of western Washington it appears 

that the natural production of pheasants will continue to 

be curtailed. such localities are characterized by high 

human population, specialized farming practices, and poor 

pheasant habitat. These coverts will probably produce 

some birds but not enough to satisfy the sportsmen. If 

game farra pheasants continue to be released on these lands 

it seems advisable to release cock birds only. These 

should be released a week or two prior to the opening of 

the hunting season. The female birds should be released 

in good habitats to support a program of natural reproduc- 

tion. An ideal place for the release of the hen pheasants 

would be the sanctuaries where every effort is to be made 

to stimulate this natural reproduction. 
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Control of' Predators 

The field research vzork at Orting disclosed the fact 

that more protection should be given the pheasants during 

the winter months while they are confined to the wintering 

areas. The Cooper's hawk was found to be the most destruc- 

tive avian predator at Orting. Various tate Game Pro- 

tectors in western íashington credit the Dusky Horned Owl 

with much predation on pheasants, particularly during the 

winter. These two predators should be controlled. 

The Washington state Department of Game has a 

predator control division. It seems advisable to have 

this department handle the control of predators on the 

pheasant wintering areas. Under a system where special 

attention is possible pole trapping of avian predators is 

advisable. Such traps should be attended regularly. Only 

those winter roosting areas, on the sanctuaries, that have 

been found to possess predators that are molesting concen- 

trations of pheasants should be trapped. Time and expense 

probably would not allow a more complete coverage. 

The use of' steel traps is recommended for ground 

predators such as coyotes and foxes. State predator con- 

trol men should also be used for this work. pparently 

only a few coyotes and foxes become heavy predators on 

game birds in the wintering areas and it seems that the 

control of these few would do much to benefit the pheasants. 
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Education of the 3portsmen 

If pheasant numbers are to be increased in western 

Washington the sportsmen must change their philosophy and 

perhaps their hunting tactics. It seems that many sports- 

men today consider the bag and possession limits, targets 

to shoot at. They believe that a hunt can not be consid- 

ered a success unless the possession limit, set by law, is 

attained. Some are not satisfied even then. In this re- 

gard, their attitude must be changed. 

Obviously, the responsibility that the Game Depart- 

ment can accept, as far as increasing wildlife numbers, is 

limited. The Game Department must depend almost wholly 

upon revenue derived from the sale of lîcenses to carry 

forward their work in wildlife improvement. There has 

been a drastic increase in the numbers of hunters in the 

field. Their added demands upon our wildlife resources 

has more than offset the benefits derived from the in- 

creased numbers of licenses sold. dd to this the fact 

that wildlife habitat is gradually decreasing as more and 

more land goes under the plow and human population 

increases. 

Due to these reasons increased responsibilities must 

be taken over by the sportsmen. It should take but little 

thought to convince them that it is high time for them to 

cooperate in every way possible with the Game Department 
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as well as with the farmers if our wildlife resources are 

to be retained and replenished. It is high time that the 

gaine hogs and the out-of-season hunters were tagged as 

outcasts by the real sportsmen. The responsibility does 

not fall upon the shoulders of a select few but upon all 

of those who go afield in quest of game. 

Let us stress again the need for a better understand- 

ing between the sportsmen and the farmers. The latter are 

in the position to actually control the taking of farm 

game. The first step in solving the problem must come 

from the sportsmen. The land owners are the custodians of 

all farm game and their lands are not public shooting 

grounds. The public may own the gaine but they do not own 

the land upon which farm game lives. sportsmen should 

make every attempt to make friends with the farmers. 

Personal contacts are absolutely necessary. After friends 

have been made with particular farmers, the sportsman con- 

cerned may be granted permission to hunt. ence this per- 

mission is granted it behooves the sportsman to act the 

part of a gentleman while on private land and refrain from 

destroying property. Farmers particularly dislike those 

who shoot toward, or too near buildings. Shooting in 

fields in which livestock are being grazed is another dis- 

like. Fences should be respected. It is entirely unnec- 

essary to climb or damage fences. 
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Sportsmen should support the Farmer-Sportsmen 

Relations Council. They should always ask permission to 

hunt no matter how well they know the farmer. Most farmers 

enjoy the companionship of people who have some other view 

point than that of "taking1'. They like the contact with 

"your world" and in this may be found the key to new 

friendships and mutual pleasures. Sport that is based 

solely on "Sport" pals swooping clown on the farmer "un- 

touchables" can not endure. 

Some changes in the game laws, regarding the taking 

of game, should be made. Upland game shooting hours 

should extend from 9 a.m. to 4 p.m. These later opening 

and earlier closing hours would be beneficial to upland 

game species. The 9 a.r. opening hours would give pheas- 

ants the opportunity of spreading out over the feeding 

areas and the hunters would not be shooting at night con- 

centr&tions of birds. In some cases where early morning 

shooting hours are in vogue it is not always possible for 

hunters to readily distinguish between male and female 

pheasants. Fewer hen pheasants would be accidentally shot 

if the opening hours were delayed. 

The 4 p.m. closing hour is recommended so that the 

birds would have sufficient time to feed before night, 

prior to their return to their favored roosting grounds. 

$portsiiien should be greatly encouraged to use dogs 
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in hunting pheasants. much higher percentage of crippled 

birds would be saved. 

Perhaps a law should be passed limiting the numbers 

of men hunting in a group or party. Not more than three 

or four men should be allowed to concentrate. In patches 

of corn or standing grain, where pheasants often congre- 

gate, the birds would have more of a sporting chance if 

hunter numbers were controlled. Most important would be 

the reaction of farm owners. They dislike mobs and their 

hunting tactics. 
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SUIWRY 

A field investigation was made between February 1, 

1948 and June 1, 1949 in the Orting area o± Pierce County, 

Washington, to obtain data on the decimating factors af- 
fecting the Ring-necked pheasant, Phasianus coichicus 

Omelin, population in western ,íashinton. The actual time 

in the field extended from February 1 to December 15, 1948. 

From the latter date until June 1, 1949, most of the time 

was spent writing the report and devising a practical 
management plan for the species. 

The study was financed by the Washington State 

Department of Game and the Tacoma 3portsmen's Club of 

Tacoma, iashington. The research was directed by IvLr. T. 

Burton Lauckhart, Chief Game Biologist, ashington State 
Department of Game; Lir. Jay .3. Long, Lssistant Professor, 
Fish and Game Management, Oregon State College; and ivLr. 

Arthur S. inarsen, Biologist, United States Fish and víild- 

life Service, in charge of the Oregon Cooperative ìi1dlife 
Research Unit. 

The study area comprised about 1.500 acres of land at 
the head of the Puyallup valley near the town of Orting. 
This area had been set aside in 1944, as a refuge for up- 

land game birds, by the 1ashington State Department of G-ame. 

From February 1 to December 15, pheasant activities 
were closely observed. The nesting season extended from 
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about April 1.5 to about the last of August. The peak of 

the nesting season was reached between uly 3 and July i6. 

During this period 46.65 of the known nests hatched, or 

would have hatched, had they not been destroyed. 

Twenty-three nests were found during the nesting 

season. Twelve of these were located in hayfields and 

eight of the 12 were destroyed by m.owing machines. Only 

three hayfield nests hatched out chicks. Seven of the 23 

nests successfully brought off chicks, a success ratio of 

30.4%. Thus, the mowit.g of hay was found to be a limit- 

ing factor to pheasant production, but no nore so than 

many other areas in the United States. 

Egg fertility was checked on 12 nests and disclosed 

a 94.7% fertility. The average clutch was 11.3 eggs. 

Only those clutches known to be complete were considered. 

Nest destruction by predators was found to be very 

limited. Only one, of the 23 nests found, was destroyed 

by a predator. The offender was a cat. 

The mowing of hay accounted for .50% of' all nests 

known to be lost during the nesting season. 

Four drive censuses viere taken on the refuge during 

the study. After the release of 23 gaine farm reared 

pheasants on the refuge in April, the 1948 spring breeding 

population was estimated to be about 20 cocks and 46 hens. 

About 175 pheasants were estimated to be on the refuge in 
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the fall. itt least 110 of these were believed to be birds 

of the year. It was thought that these 110 birds were the 

product of a inininiuni of 20 broods. 

Cover, suitable for pheasants, was found to be a 

limiting factor durin the period from mid-October to mid- 

Liay. During the winter months satisfactory roosting cover 

was found only in limited quantities. Standing water, in 

many swamp areas, deprived the birds of valuable roostin 

sites. 

Satisfactory nesting cover was found to be very 

limited prior to the middle of May. Lxtensive grazing by 

livestock, during the fall and spring months, prevented 

the growth of adequate vegetation for nesting pheasants 

prior to iay 1. The exceptional cold, wet spring further 

delayed plant growth. By fune 1 nesting cover had become 

abundant, especially in the hay fields. 

One swamp area is on the agenda for conversion to 

farm land and the Beckman swamp, the best wintering area, 

may be drained and converted to farm land within the next 

few years. 

Food was not found to be a limiting factor to the 

production of pheasants. Five-hundred and fifty pheasant 

droppings were analyzed during the study and a few crops 

and gizzards were collected. Prora February 1 to Jaly 31 

the main foods consisted of green leaves and grasses. 
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Oat seeds were the main source of food from August 1 to 

December 15. Pheasant food preferences seemed to depend 

upon the availability of various foods. The seeds of 

cultivated oats were eaten extensively when they were 

available. This grain was the only cereal grain grown on 

the ref ue except corn which was grown in much smaller 

quantities. During the winter months the pheasants were 

often seen in the barnyards where they secured oat seeds 

from the manure piles. 

During the months of November and December predators 

were known to have killed 21 pheasants on the area. 

Sixteen, or 76.2, of these were hens. Cooper's hawks 

were responsible for seven of the 21 birds and coyotes 

accounted for 12. Horned owls took two birds. 

The March 1949 drive census revealed a cock-hen 

ratio of 1.6:1. The censuses taken during 1948 showed 

that the sex ratios were even or were in favor of the hens. 

It was believed that the low hen ratio of 1949 could be 

partially credited to predation. The vulnerability of the 

hen pheasant is readily seen when one realizes that 76.2% 

of the pheasants lost to predators during November and 

the first half of December were hens. From February 1 to 

December 15, 1948 it was found that 72.7% of the pheasants 

killed by predators were hens. 
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Rainfall could not be credited with any damaging 

effects to pheasant narnbers, directly. However, it was 

found that young chicks spent niuch of their time in hay- 

fields where their contacts with wet vegetation could have 

resulted in their getting chilled and dying. It was not 

possible to check the hayfields prior to mowing tinie since 
sorne crop damage would have resulted. 

Heavy rains, during the fall and winter months, 

inundated a considerable amount of swam; land which pheas- 

ants used for winter roosting. This caused the birds to 

concentrate in the reriaining dry areas. This high concen- 

tration of pheasants apparently resulted in heavier 
predation. The loss of roosting sites and the resulting 
heavy predation may have caused some of the pheasants to 

move from the swamp lands on the refuge to new areas. 
The period from January 1 to Tune 1, 1949 was 

spent at Oregon state College. During this period a 

management plan, based on the research carried on at 
Orting, was proposed for western washington. 
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CONCLUSIONS 

The following conclusions were derived from the 

investigation: 

1. In the Orting area, as well as many sections of 

western Vashington, pheasant ntinibers are not sufficient to 

meet the demands of the sportsmen. 

2. The greatest factors controlling natural pheas- 

ant production are the lack of sufficient early nesting 

cover and winter roosting areas. 

3. Unless suitable pheasant cover is increased, in 

many sections of western Víashington, there is little hope 

for a substantial increase in the pheasant population. 

4. Pheasant increases will come about through 

voluntary habitat improvement by the land owners. This 

will be possible when farmers are shown that farm incomes 

can be increased by diversified farming practices, preven- 

tion of soil erosion, and the planning of f aria cropping to 

a point where they, the farmers, become more self-suffi- 

cient. 

5. The hen pheasant is far iaore vulnerable than the 

cock and any future management plans should stress the 

protection of the hen. 

6. It is a responsibility of the State Game Depart- 

ment to show yearly trends in pheasant numbers. This will 

be possible only when the State Game Department selects 
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one method of censusing and uses that method consistently. 

7. If sportsmen expect to hunt pheasants, and 

other farm game, on private lands they must change their 

philosophy. Land owners demand tolerance from the hunters. 

If sportsmen continue to hunt on private lands without 

permission, and disregard certain rights of the owners, 

they can expect no cooperation from the farmers and they 

deserve none. 



Table I. Comparison of the nesting success, 
based on total nests found 

Percent Percent iuthority Jtate Year 
successful unsuccessful 

23.1 76.7 Hamerstrom Iowa 1936 

41.0 59.0 Leopold 'isconsin 1936 

45.0 55.0 1und Oregon 1937 

34.8 65.2 nglih J.chigan 1933 

33.0 67.0 rrington & Iowa 1933-35 
l-lamer strom 

30.4 69.6 G-albreath ashinton 1948 

36.4 60.4 Rasmussen & Utah 1941 
EcKean 

20.3 79.7 Randall Pennsylvania 1939 

23.2 76.8 i3askett Iowa 1941 
H 



Table II. Location and success of nesting attemuts 

Cover type Number of Percent of Number Percent 
nests nests successful successful 

Railroad 3 13.0 2 66.6 

Ungrazed pasture 2 8.7 1 50.0 

Grazed pasture 3 13.0 1 33.3 

Hayfield 12 52.1 3 2.5.0 

Fencerow 2 8.7 0 0.0 

Riverwash 1 4.3 0 0.0 

23 100.0 7 average 30.4 

H 
N) 
co 



Table III. Causes of nest failures 

Causes of failure Number Percent of Percent of 
all losses all nests 

Man 

Mowing 8 50.0 34.8 

Stock grazing 2 12.5 8.7 

Predators 

Cat i 6.2 4.3 

Neat her 

Flooding i 6.2 4.3 

Unsatisfactory site i 6.2 4.3 

Compound nest i 6.2 4.3 

Unknown 2 12.5 8.7 

i6 100.0 69.4 
H 
r') 
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Table IV. ]fates of eggs in successful nests 

Total numbers of successful nests 7 

Numbers of successful nests froni 

which egg-data were available 7 

Known nwnbers of eggs in success- 

ful nests 

Known numbers of hatched eggs 83 

Known numbers of unhatched eggs 

in successful nests 6 

Average sizes of clutch in success- 

ful nests 12.7 

Average numbers of eggs hatched 

per successful nest 11.85 

Average numbers of unhatched eggs 

in successful nests o.8 



Tab1e V. Results of four drive censuses 
Orting refuge 1948-1949 

Date Cocks Hens Total Sex ratio eather Men Dogs 

Mar. 12 14 30 44 1:2.14 cloudy 5 1 

Apr. 3 7 12 19 1:1.71 rain 7 3 

Oct. 3 39 36 75 1:1 rain 15 12 

ïar. 13 24 15 39 1.6:1 rain 6 6 

See section on census for details 

I-I 

I-J 
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Table VI. Predator kills on the Orting refuge 
during 1948 

Predator Cocks Hens Total 

Coyote 4 8 12 

Weasel 1 1 

House cat 1 2 3 

Unknown macimal 3 3 6 

000perts hawk 7 7 

Horned owl i 1 2 

Unknown avian 2 2 

9 24 33 

Cock : Hen ratio 1:2.66 
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Table VII. Monthly predation rate 
Orting refuge 1948 

Month Oocs dens 1Oflt.tLLy total 

February 1 1 2 

March i i 

April 2 2 4 

May 1 2 3 

Tu1y 1 1 

August 1 1 

November 2 12 14 

Decelnber* 3 4 7 

9 24 33 

* Statistics available for only the 
first half of the month 



Table VIII 
Rainfall in inches at Tacoma, Washington 

from 1939 through 1948 

Year Jan Feb Mar Apr May un 3u1 ug ep Oct Nov Dec Total 

1939 5.25 4.82 2.79 0.37 1.38 1.20 1.03 0.34 0.62 2.49 2.67 8.31 31.27 

1940 2.16 7.27 4.44 3.46 1.69 0.21 1.11 0.47 2.21 5.10 4.28 3.80 36.20 

1941 4.32 1.70 1.90 1.5 2.87 1.89 0.09 2.19 3.5.5 2.36 4.51 7.87 34.80 

1942 3.26 2.78 2.22 1.49 1.55 2.40 1.12 0.02 0.19 3.17 9.23 4.80 32.23 

1943 2.16 2.60 6.11 2.74- 1.11 14 0.74 1.06 0.34 .5.01 2.25 2.98 28.55 

1944 3.94 3.38 1.77 3.31 1.45 0.80 0.01 0.92 1.45 2.39 4.67 2.13 26.22 

1945 5.71 3.81 2.94 3.86 0.19 0.35 0.62 3.84 2.71 6.70 6.45 42.83 

1946 6.13 6.38 4.89 1.94 0.46 3.52 1.11 0.21 2.65 3.31 5.51 6.41 42.52 

1947 5.71 3.64 3.45 2.67 0.16 2.05 1.13 0.16 1.14 8.80 2.91 5.61 37.43 

194-8 4.79 5.80 3.94 3.51 4.39 i.6i 3.00 2.26 3.59 3.00 6.06 7.03 48.98 

Normal 6.14 4.69 3.48 2.78 2.12 1.46 0.60 0.74 2.09 3.33 6.26 6.71 40.40 

H 



Table IX 
Rainfall in inches at Albany, Oregon 

from 1939 through 1948 

Year Jan Feb Mar Apr May STun Tul Aug Sep Oct Nov Dec Total 

1939 4.3 3.86 2.78 0.30 1.11 0.81 0.52 1.48 0.61 3.40 0.79 9.09 29.10 

1940 4.52 10.03 5.36 1.17 2.31 0.11 0.20 0.00 2.59 3.85 6.15 5.4-1 41.70 

1941 4.84 1.33 1.79 2.23 4.16 0.86 0.05 1.78 4.61 2.51 G.03 8.72 38.91 

1942 4.71 3.59 1.23 1.74 3.62 1.57 0.42 0.04 0.03 1.31 13.72 9.99 41.97 

1943 6. 4.27 4.55 3.29 1.06 1.72 0.32 2.13 0.07 6.86 2.80 2.87 36.49 

1944 3.56 3.16 2.03 3.01 0.81 i.i6 0.08 0.02 1.74 1.11 4.83 2.68 24.19 

1945 3.95 5.77 6.23 2.99 3.65 0.32 0.46 0.09 1.38 1.28 10.96 6.26 43.34 

1946 4.67 4.50 5.69 1.04 0.59 1.23 0.96 0.02 1.90 4.72 8.96 4.98 39.26 

1947 3.17 3.77 4.86 2.48 0.25 3.41 2.32 0.57 0.36 10.48 4.34 3.87 40.38 

1948 7.89 1.75 4.64 3.22 3.56 0.4 0.60 0.39 3.4-5 2.87 7.44 8.32 44.67 

Normal 5.81 4.63 4.03 2.51 1.90 1.08 0.41 0.47 1.57 2.91 5.88 6.82 38.00 

F-' 
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Figure 2. Dates and probable dateE of natching 
of 18 nests, correlated with the dates of the 
first cutting of hay. 



17 
a OT//ER 22 

3EEL5 

26 ZÛATS 

141//V TER 

70 6RLEN 
MA TER/4L 

Figure 3. Percentages of the principal foods 
consumed by pheasants during the winter months 
as indicated by dropping analyses. 
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Figure 4. Percentages of the principal foods 
consumed by pheasants during the spring months 
as indicated by dropping analyses. 
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Figure 5. Percentages of the principal foods 
consumed by pheasants during the summer months 
as indicated by dropping analyses. 
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Figure 6. Percent&.ges of the principal foods 
consumed by pheasants during the fall months 
as indicated by dropping analyses. 
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FIgure 7. Hen pheasant killed and partly eaten by a 
Cooper's hawk. 
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