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RISULTS OF A RING-NECKED PHEASANT LIBiRATION 
ON ELIZA ISLAND, WASHINGTON 

I NTRODUCT ION 

The material presented in this report was gathered 

between June, i9)7 and March, 19t8 in a etudy of a known 

population of liberated rIn-neoked pheasants on Eliza 

Island, Washington. The primary purpose of the investi- 

gations was to determine the feasibility of liberating 

pheasant hens during the summer season inwiediately follow- 

ing the egg-laying period at the amc farm. Eliza Island, 

in an accessible location at the entrance to Bellinharn Bay 

(Figure fl, was chosen as the experimental area because it 

offered a variety of cover types representative of pheasant 

habitats in this region, and because its size and physical 

isolation made possible a controlled study without the re- 

strictions of captivity. The project was financed by the 

Oregon Cooperative Wildlife Research Unit,* and was under 

the supervision of Mr. Arthur S. Einarsen, Biolo4st, 

United. States Fish and Wildlife Service. 

Oregon Cooperative Wildlife Research Unit and Washington 
State Gaine Commission cooperating. 

United States Fish and Wildlife Service, Wildlife Manage- 
ment Institute, Oregon State Game Commission, Oregon 
State College, Agricultural Experiment Station, and Ag- 

ricultural Research Foundation, cooperating. 
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Under current practices in Oregon, year-old penned 

pheasant hens are specially fed at the game farm during 

their natural eg-1aying period to produce large numbers 

of Op:S for controlled hatching under domestic hens, In 

this program eggs are removed regularly and an individual 

pheasant averages tü to O, but may lay as many as 60 or 

70 eggs between the last of March and the first of June, 

When this activity nears its completion, the question 

arises as to whether these same birds should be liberated 

limnediately or held over at the farm until the following 

spring. The answer involves several broad considerations, 

such as: Would there be any nesting In the wild during the 

remainder of that season? If so, to what degree? Would 

reproduction be successful, and if so, what would be the 

net gain, if any? 

In finding the answers to these questions, the con 

trollod nature of the Eliza Island experiment has made 

possible the gathering of significant quantitative data 

which is the basis for this report, and in addition con- 

ditions were such as to encourage various other pertinent 

observations of the pheasant population, which will be 

discussed in general. Some indication of the value of a 

study such as this may be found in the statement of Kimball 

(l9i8) who, in discussing the recent widespread decline of 

pheasant populations, has said: 
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"The factors which apparently could have caused 
the low rate of increase are as follows: 

1. Low productivity (a decrease in the 
number of fertile o's laid) 

2. gg mortality 
3. Juvenile mortality 

"It is one or a combination of these factors 
which has caused a catastrophic decline in our 
pheasants; yet, paradoxically, these are the 
factors about which we know the least. If a 
small fraction of the millions of dollars lost 
because of the pheasant decline had been spent 
studying these factors our problems would be 
nearer eolution." 



THE AREA 

HISTORY 

Among the early visitor2 to Puget Sound were many 

Spanish explorers who have bequeathed their names to 

posterity in the labeling of numerous physical features 

of the region. Among them was one Lt. Francisco de Eliza, 

in whose honor a ma1i island at the eastern edge of bhe 

San Juan group was later named. Through the years, how- 

ever, this derivation of the name has been forgot ben 

locally, and most residents of the area now assume that 

Iliza Island bears the name of another woman honored as 

many are in the naming of local fishing craft. 

For many years, the owners of the island have been 

Pacific American Fisheries Incorporated, whose home office 

is in South Be1linham. Up tntil l93, 1nOst of the salmon 

pack of Puget Sound was taken in large permanent fish traps 

at strategic locations through the islands, but in recent 

years these traps have been prohibited, and the fishing 

donìe with boats and gear of various types. During the 

heyday of the fish trap, however, 'P.A.F." (as the company 

is known locally) found Eliza Island to be a valuable and 

strategic property in their operations and the island was 

intensively developed as a base for the construction and 

repair of fish traps, boats, and other gear. A large dock 



and marine ways were constructed; web houses, paint sheds, 

and other buildings were erected; arìd a large reduction 

pla'ìt was put into operation converting offal from the 

local canneries Into commercial fertilizers. Durin. this 

period, there were several hundred people living on the 

island in bunkhouses or family residences, but when fish 

traps were banned, the importance of the Eiiza base faded 

and its population diminished. When a fire swept through 

the establishment in 1936, ali activity ceased, and the 

resident population was reduced to a single watenman who 

stayed on until the island was again put to use as a bomb- 

ing range for military aircraft during the recent war. 

As shown in Figure 6, the several buildings are now 

reduced to a few charred foundations or still fewer stand- 

ing remnants, and the ravages of winter storms have ron- 

dered the dock and ways almost useless. Other than by 

local campers and picnickers, there had been no further 

use or development after the war's end until the present 

series of wildlife experiments and demonstrations were 

undertaken by the Oregon Cooperative Wildlife Research 

Unit through lease of the island from the Pacific American 

Fisheries Corporation. A scow and tug made available by 

that company brought equipment and a landing party of the 

unit to the island on March itt, 19LL7, and research and 

development activities have been carried on constantly 
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since that date. 

At one time in it varied history, Eliza Island is 

said te have supported a poultry ranch, and duririj the 

period of intensive use by P.A.F., the rosideat are known 

to have kept various forms of poultry and 
livestock, in- 

eluding hogs and. rabbits. Some of these latter animals 

escaped, and in a few years time the island supported a 

thriving population of domestic rabbits gone wild. 
The 

increasing numbers of tk.ïese animals threatened to do real 

damage to the island's vegetation, and it finally 
became 

necessary to poison the entire area. The success of the 

operation is confirmed by the numerous rabbit skeletons 
to 

be found under every building and scattered here 
and there 

through the woods, and ari interesting feature of the is- 

landts ecology, which may be traceable to some degree 
to 

this poisoning: episode, is the apparent scarcity of rodents 

and other common mammals. 
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DESCRIPTION 

PHYSICAL DESCRIPTION. Eliza Island is shaped very 

much like a distorted capital "T" with the vertical axis 

running east and west and the horizontal axis running north 

and south (Figures 2 and 3). The longest extremity is in 

the north-south direction where it measures a little over 

one mile, In the east-west direction the distance is a 

little over one half mile. Because of this distinctive 

shape, the various areas of the island readily f ail into 

the designations of: "North Point," "South Point," "Vfest 

Point," "Central Flat," etc., and these terms are used 

frequently in referring to general areas of the island, 

The total map area of the island is approximatel 

153 acres, or which about two-thirds Is wooded. Table J. 

gives a detailed breakdown of the various cover types in 

acres, The broadest expanse of area occurs at the junction 

of the two axes, where merging shorelines have created 

about 60 acres of open flat with low beach lines and a soil 

composed largely of sea-deposited gravel, shells, etc. A 

brackish lagoon occupies the southern portion of the flat, 
and it is connected by a system of drainage ditches with a 

small fresh water swamp in the northern part. Toward the 

west, the flat narrows into an elevated, wooded point about 

100 yards wide, and toward the east it lifts gradually to a 

fertile wooded ridge thich runs the length of the island 



TABLE i 

AkPROXIMATE AREAS OF GROSS COVER TYPES ON ELIIA ISLAND* 

Gross Cover Type Acres 

Swamp 0.5 0.3 
Lagoon 1.5 0.9 
Scattered, open canopy woods ió.o 10.1 
Closed canopy woods 80.0 50.7 
Open, unwooded ùO.O 38.0 

Totals 158.0 100.0 

"Planimetered from aerial photo. 

rising to a maxiniun height of 60 feet on the bulbous, 

hooked, south point. On the east side of the island and 

on the north south ridge creates hie' steep 

banks Lth slopes that probably increase the actual land. 

area to somewhat more than 158 acres. Toward the west, the 

nearest land is Luinmi Island, about four-fifths of a mile 

away, and toward the east the mainland, in the vicinity of 

Chuckanut Bay, lies over three miles distant (Figure 1). 

It can readily be seen from Figure t that, shaped as it is, 

the island affords some safe shelter from any storm, and 

it is often used for this purpose by passing boats. 

In transforming a deserted island into an active ex- 

periment station, it was necessary to create 1ivin facili- 

ties for the resIdent personnel, quarters for visitors, and 

storage space for boats and other equipment. The bulk of 

construction materials used in this work were salvaged on 



Figure !. Oblique view of Eliza Island from the Northwest, 
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the island, and insofar as possible, standing structures 

were restored and altered to provide the desired facili- 

ties. In establishing the permanent quarters, it was 

fortunate that a suitable building was available in a very 

desirable location on the end of the ridge cverlooking the 

central flat from the west. This was rebuilt, with an 

added room and other improvements (Figure 5), and in the 

months to follow proved to be of great strategic value in 

observing the activities of both pheasants in the flat area 

and visitors in the north and soutb bays. Throughout the 

report, this building will be referred to as ttthe main 

cabin," and the visitors' quarters located at the tip of 

the west point will be referred to as the "west cabin.' 

The locations of other buildings and reference poinbs arc 

shown on the map, Figure 2. 

CLIMATIC DESCRIPTION. Althou;h Eliza Island is 

located in the coastal rain belt, it has surprisingly low 

annual precipitation. There are many occasions when rain 

clouds leave the island dry, passing over it to drop their 
contents on the mountainous mainland or on higher neighbor- 

Ing islands. Even during the rainy winter season it has 

been difficult to obtain enough water for household uses 

from eaves troughs installed on the buildings. Violent 

storms and weeks of foggy, overcast weather are common 

during the winter, but the spring and summer months bring 
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1on periods of sunny skies and faIr weather. Although a 

complete annual record is not available, it is thought that 

rainfall at lIza probably does not ¿reatly exceed 20 inches 

per year. Figure 7 ¿Ives a record of gros$ daily weather 

conditions during the study. 
The general climate of the Puget Sound region may be 

described as follows:* The rainiest month is likely to be 

December, and the driest, July. The average precipitation 

Is 36 incuie. Winter temperatures average Lj.0 degrees with 

a daily average minimum of 35 degrees. Summers average 61 

de'rees with a daily average maximum of 7L. degrees. Crop 

seasons average 207 days, with first frosts usually occur- 

ring in November, and the last frosts in March. Vind 

velocities have a yearly average on the coast of reater 
than twelve and one half miles per hour, with occasional 

seasonal bursts of hurricane intensity. Some of the San 

Juan islands in the "dry belt," which has only about 20 

inches of rainfall annually, are so arid that a species of 

prickly cactus flourishes. However, most of the islands are 
heavily wooded, and a temperate climate, together with a 
favorablc average rainfall, has encouraged cultivation of 
the larder bodies of land. 

dCFrom: Vashington--A Guide to the Evergreen State, Corn- piled by workers of the Washington Writer's Project of the 
WPA, Binfords and Mort, Portland, Oregon, l9Íi.i, 687 p. 



Figure 6. Part of the panorama seen looking toward the 
west end of Eliza Island from the water tower. 

I-J 



FA I R 

OVERCAST 

PRECIPITATION 

F 

O 

P 

F 

O 

P 

I IM!Y!LI UMI Willi UU ai iuuuumi UllUU 
lI 

ui 
billilli FL1 W&1IIl1 liTflhIiIiI iillhI l'All 
riiuii ru iiiiu& 'iraiiuiv iiiivii 

lUll li 
liii 

-lit.. 

É.k 
TI 

ONE YEAR RECORD OF DAILY WEATHER CONDITIONS 
AT ELIZA ISLAND, WASHINGTON 
MARCH 13, 1947 TO MARCH 12j948 

FIGURE 7 



17 

BIOLOGICAL DESCRIPTION. The dominant tree growth in 

the wooded portions of the island Is Douglas fir,* with oc- 

cziona1 groupe of cedar, and scattered hemlock and yew. 

Most of the timber is second rowth averaging less than one 

foot d.b.h., but the south point supports a remnant stand 

of virgin cedar and fir, much of which is over-mature and 

decaying. Several reat dead snags rise over this point, 

and these, together with a few others scattered alon: the 

banks to the north point, provide favorite perches for 

hawks, eagles, and great blue herons. The wooded areas are 

generally without underbrush except along the margins where 

reproduction and shrubby growth are common. Most of the 

exposed banks are covered with a dense growth of salai, re- 

placed in sorne sections by Oregon grape, giant vetch or 

stunted fir growth. 

Big-leaf naple, the principal hardwood present, is 

found with red alder, serviceberry, snowberry, honey suckle, 

red-flowering current, and other trees and shrubs on the 

west point and adjoinin the central flat on the east. In 

the latter location, it is dominant approximately midway of 

the north-south ridge, creating about two acres of park-like 

area with scattered mature hardwoods and a ground cover of 

luxuriant grasses. Along the sea-side banks another conimon 

hardwood is the showy madrone. 

* 
Scientific names of plants mcntioned are listed in Table 7. 



The central flat itself Is composed of a great 

variety of ¿rourxd cover tTpes, few f which have any sb- 
stantial contiflOu area. The brackish 1aoon is surrounded 

by a marshy area of varying wetness, the typ1a1 plants 

bein: salt-L)rasa, plgweod, wild barley, goose-grass, marsh 

pea, etc. Threading through the flat proper are many low, 

irreu1arly-shaped swales, also of varying wetness., The 

wetter swales are characterIzed by salt-rass, low sedees, 

rushes, etc.; whIle the dryer areas support a thick growth 

of aster, bent-grass, hair-grass, silver-weed, sq'iirrel-taIl 
barley, etc. The dry portions of the flat are of varying 

fertility. The area toward the east margin, about 16 acres 

eloping upward to the ridge, supports a luxuriant growth of 

rank orchard grass interspersed with bracken fern, clumps of 

evergreen and wild blackberry, Canadian thistle, etc., sim- 

ilar to that shown in Figure 8. The more central portions 

have a les$ luxuriant growth of grasses with many weeds 

such as plantain, yarrow, and sow-thistle interspersed 

(Figure 10). Hero, however, is found a widespread and rank 

growth of alfalfa plants, some of which mature into size- 

able bushes (Fi uro 9). In contrast, some of the surround- 

ing gravelly areas are almost bare of vegetation, supporting 

only a few scattered specimens of fireweed, dock, and other 

wasteland types. 

The dominant vegetation in the swamp area (Figure 12) 
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r;' 
: 

Figure 8. Thick growth of grass, 
weeds, and bushes regularly 
used as escape cover. 

3.. 

Figure 9. Typical rank growth of 
alfalfa and grass in center of 
flat. 
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Figure 10. View of flat from the West. 
Open area in foreground used regu- 
larly a crowing ground. 

Figure 11. North oat patch in late 
summer. 
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is a very large sedge, with a few scattered cat-tails and 

an understory of spike-rush, water celery, and horse-tail 

in the dryer portions. Along the low beaches, the drift- 

wood is interspersed in many places with a luxuriant growth 

of purple beach pea which produces a large annual crop of 

seeds. 

During the first li months of wildlife investigations 

at Eliza Island, the only resident mammals actually observed 

were bats, and although some of the pheasant kills exhibited 

the characteristics of a mammalian predator, it was not 

until March 11, 19L.8 that the presence of this mammal was 

finally confirmed with the discovery of a feral housecat 

living in one of the abandoned buildings. It is impossible 

to determine exactly how long this cat had been present, but 

in view of the animal's dainty habits and persistcnt secre- 

tiveness it is conceivable that it had been present and 

escaped detection during: the entire period. Continued ob-. 

servation and the extensive use of traps revealed no trace 

of the expected rodent population, however, and the general 

absence of avian predators prior to the arrival of the 

pheasants may have reflected this condition. 

In the past, black-tailed deer are said to have been 

irregular visitors to the island after swimming the channel 

from neighboring Lummi Island where a sizeable herd is often 

persecuted by hunters and poachers. Several tame deer lived 
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Figure 12. Fresh water swamp. During 
dry season, wet area in center was 
covered with tracks of pheasants 
after water. 

I,-. 

\\\, 

Figure 13. Remnants of web house where 
melting tar trapped five pheasant 
chicks. 
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ori the lsl&nd while the i.A.F. stablishrnent was in opera.. 

tiori, but these were trap»ed and reìoved by the Wash1nton 

Sbate Garne Coriìiission before bombing pr&ct1ce was begun 

durin& the war. Another interesting v1itor that arrived 

via this water route was a solitary river otter that ap- 

peared on the beach in the south bay one evening in March. 

It was quietly observed for some time as it consumed a 

freshly-caught flounder and then leisurely swam across the 

bay toward the south point. When next seen, the circum- 

stances were less pleasant. It had met a violent death 

from some undetermined cause and the remains were discovered 

washed up at the high tide mark on the south point. 

The earlier rumored existence of a racoon was con- 

firmed with the discovery of a skull and skeletal remains 

of this animai under one of the buildings, but the only 

other trace of animal life observed was the bleached skull 

of a mole, Scapanus townsendi, discovered on top of the duff 

in the wooded area, and this may have been deposited in the 

pellet of some visiting predator. 

The island supports a normal population of passerine 

birds characteristic of the region, and in addition, the 

surrounding waters play host to various species of resident 

and migrating waterfowl. During the early spring months 

especially, all of the bays are alive with surf scoters in 

their courtship activities. At least one pair of mallards 



raised a brood on the lagoon, and as the season advanced, 

other mallards, nd largG groups of juvenile and adult great 
blue herons became regular visitors to that area. Shore- 

birds of various species, murrelets, guilleniob, gulls and 

corxnorant, etc.; all are to Le seen by the interested 
observer at Eliza. 

Among the larger birds frequenting the island are 
the bald eagle already mentioned, an occasional turkey 

vulture, kingfiahers, nighthawks, crows, a pileated wood- 

pecker, and at least two pairs of nesting bandtail pigeons. 
These latter interesting birds were joined by others of 

their kind in migration in the early fall. 
Ag mentioned earlier, tiie common raptors were not 

in evidence during the first few months of occupation. The 

first hawk observed was an immature marsh hawk seen on July 
7th. It is interesting to note that this biru, through Its 
characteristic appearance and flight route, was identified 
at various times over neighboring terrain in such a manner 
as to indicate that it was pursuing a well-defined hunting 
route about eit miles in dlariieter which included Eliza 
Island at regular intervals. Later in the summer, sparrow 

hawks were seen regularly. Two red-tailed hawks were ob- 

served for the first time on August 17th, and on August 

22nd, two Cooper's hawks were added to the list of pred- 
ators. Both of these species continued to be present and 
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active far the rest of the seasc-, nnd latcr In the year, 

the shartbíned hawk '1so apearcd. Although definite 

evidence of the great horned ow]. wa not obtained until late 

umrner, it i3 thought that it t'robably present durino 

the entire easo, The condition ot certain early pheasant 

kills, and the characteristic activities of crows at various 

times pointed to this conclusion. 

A]nong the lower vertebrates, casual observation re- 

vealed an abundance of the coimon garter snake, Thaxnophis 

ordthoides; the presence of Hylidae, t'Peepers;" a toad, 

fo boreas; and stickieback, n the lagoon. 



Figure iL.. Discharging pheasant crates on 
the float at Eliza Island. 
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TIic p3oasarts used in the experirint wore secured 

froii the State Gaie ?r at Corvallis, Orogon. The7 were 

of t}ì coichicus torguatus strain (Gabrielson and 

Jewott, 19L.0), and were tpica1 birds tat had been produc- 

Ing egs during the preed1r: two months. They would 

ordInarily have been liborated at about this sanje tthe. One 

hundred yoar-old hons, and ten year-old cocks were 10- 
bknded and loaded into crates on the afternoon of June 3, 

l9t7. The long trip to Bellingharn was completed during the 

hours of darkness with a minimum or disturbance for the 

birds, and the crates were losded abo&rd the mail boat, 

"Osae," early In the rnornInL of June Lth. After an hour's 
trip across the bay, the crates were again unloaded on the 

float at Eliza Island (Figure iLk) where they were quickly 

carried ashore and located in previously prepared liberated 
positions as shown in Figures l and 16. 

In order to encourage an undisturbed dispersai of the 

birds, the crates were placed at some dIstance from each 

other, in a line against a bank below the main cabin. Each 

crate was adjacent to suitable cover to furnish shelter, and 

water was provided outside each crate to supply any immedi- 

ate need. At 10:00 a.ri. the doors were opened gradually and 
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Figure iS. Pheasant crates In liberating 
positions below main cabin. 

Figure 16. Close-up of crate. 
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t birc: wr left unm1ted to cepert t tLcix' leiBure. 

)r 5oc time, there wcre no attrnpts to eca;e made, 

bu.t after about ] m1nut of ipenee, the 1an foi' a quiet 

dicr1 wa quickly £orßotten, At the. Eound of the firat 

txrsîn b1rt departin' f1iht, & Great rriany oí the 

other: bec&rrie either 1aried or impatient and the ir wa 

íillCd with &ri outburst of fiyin birds, The ccn 

hLd their frdorn rd b' 10:30 a.m. the ?Lst bird had left 

the arca. Thiø abrupt reaction by the entire roup of birds 

i q.tit osib1y ver; characteristic bohavior pattern 

induced by a sipathetic nervous reonze to be first 

bird's flight. Sinilar hehEvior rny be readily oborved 

in croups of diestic poultry, and has often been noted with 

other pheasant s in similar e ircurist ¿mee s. 

Thi.rin the liberation two hens inadvertently flew out 

over the ncrth bay, hut almost inrnediately both of them 

gilded down to the water's surface without further attempt 

at flight. In the water, they floated bouyantly until 

rescued by a boat held in rcadine8s for Just euch an even- 

tuality, A third hen also landed in the water but inznedi- 

ately swam the short distance to sorne jrojectin rocks and 

quickly ran up the beach none the worse for her experience. 

A?]. of the birds took full advantage of the available cover, 

and observers coursin, the slnd later in the day found them 

well distributed and already extremely difficult to see in 
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spite of their short experience in the wild, 

TH11 STUDY 

Throughout the study, natural conditions of habitat 

and environment were maintained as nearly ag possible. 

There were no attempts made to control or discourage pred- 

ators, and the activities of human residents were so man- 

aged as to have no greater effect than that to be found in 
typical pheasant range elsewhere. The only large scale 

manipulation of cover occurred in the spring planting of 

two fields of oats and vetch, which provided a closer ap- 

proximation of agricultural habitat and at the same time 

furnished a source of winter food for later experiments. 

After the study was well under way, several food and 

water stations were established temporarily to sample the 

pheasants' need for these items, but the sali scale of the 

sampling did not alter the general environment. In deter- 

mining usage at these stations, a four or five foot circle 

oc earth was bared, with the food or water placed in the 

center, Fine dust scattered over the exposed earth clearly 

revealed the tracks of any birds aproaching, and periodic 

checks gave a u;ood indication of the degree of usage. Soft 

mud placed around natural watering areas were aleo used to 
obtain the same type of information, and the mud of the 

swamp, drainage ditches, and lagoon, gave a consistent 
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record oí' the birds' movements In those areas, 

In making enera1 day to day observations, several 
methods were used. Constant and systematic foot coverae 

of all parts of the area produced factual information of 

nests, predator kills, etc., tending to be proportionate to 

the numbers of hours spent in the search, This was not 

always the case, however, for on many days, a casual w1k 

would result In the discovery of several nests or other 

vital data. Additional Interesting observations were also 

made from certain vantage points overlooking the central 

flat. One of these was the remains of a large water tower 

in an ideal location on the hillside near the margin of 

woods at the east edge of the open flat, Figure 6 shows a 

portion of the panoramic view as seen from this tower look- 
ing west. Another was the tall frame of the marine ways in 

the northeast corner of the flat, and a third and very 

strategic one was the cabin itself from which many observa- 

tions of crowing, feeding, brood behavior, etc. were made. 

In all cases, a pair of Navy 7 x 50 binoculars proved to be 

almost indispensable. 

During the later stages of the experiment, bird dogs 

were occasionally used to assist in the foot coverage of the 

area. These presented a certain problem of control, but 
they demonstrated their value time and time again in indi- 
cating the presence and activities of birds that an observer 
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alone could not hope to be aware of. One of the doa even 

proved to be adopt at d1coverin predator k1ll, and al 

though. the tubbornne of th1 particular animal often 

caused tempers to flare, ali would be quickly forgiîen when 

it casually indiosted the presence of some long-hidden 

remains. 

Twice during the stidy, when several people were 

present on the island, drive censuses were attempted The 

shape of the island itself Is conducive to this technique, 

but although noise-makers were used and the area covered 

ystomatioaliy, neither drive was very successful. This was 

chiefly dus to the small number of people involved and the 

exceptionally heavy ground cover from which the birds could 

not he readily driven. Here again, the dogs proved to be of 

much value and were far more efficient than the men with 

noise-makers. 

The one inescapable conclusion that became Increas- 

ingly obvious as the study progressed, was that a single 

observer is capable of discovering all the facts only on a 

tract of extremely small size. Ellza Island's 158 acres 

seemed negligible compared to the size of many areas that 

have been reDorted upon at groat length in detailed publi- 

catIons, but it quickly became apparent that even in that 

restricted area, under constant observation, the known facts 

would be only a small proportion of the entire biological 
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picture. For this reason it should be further emphasized 

that this study was concerned with the measurable reactions 

of a known senent of pheasant population, and the deduc- 

tions therefrom, rather than the broad considerations of 

pheasant behavior in genersi. 

THE HARV1ST 

The reatet value of the Eliza Island study lies in 

the accurate numerical basis of the results. To achieve 

this accuracy, it was necessary to determine exactly the 

number of birds remaining at the close of th exporient, 

just as the exact number at the start was deteririlned by a 

controlled reie'ise. The only sure way of doin this was 

to remove all the rema:Lnin birds in some manner. 

As a conservation measure nd an exporinont, an 

attempt to accomplish this through live-trapping was made, 

Previous experiences with trappin in this mild clnatc had 

been only partially successful due to the pheasants' lack or 

interest in baits, hut this further attempt wes plinned to 

learn more of the poss.h1lttios as an ad in research. A 

trap of seine netting was erected in a suitable aren on 

October 16th, then left open and heavily halted for a week, 

Trappin; operations were then begun and continued for a 

period of two weeks durin which tthe 19 birds were taken, 

Some of these escaped from the holding pens, and others 
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died of injuries, so that the fInal total of birds retained 

wa nine. One unusu.al case of trappinc?, iortality occurred 

when a coopers hawk entered th trap and killed an adult hen 

that wa within. T'.ie hawk wa extrere1y frustrated when it 

discovered that it too wa traped, and was quite indignant 

when f irially released. 

After the attenpt at live-traTpin had been carried 

on ror two weeks, it became evident that this riet7od of 

re;Ì]ovaï would never be successful to the extent required, 

and plana were iia.de to harvest the remaininp' birds through 

a ccntrolled hunt. On November 8th., this hunt took placo 

with conservation officiais froi,i the stetes of Oregon and 

Washirigton and leaders of local sportsmen's ¿roups ta.kin 

part. Complete data were gathered concerning the activities 

of cch shooter, and when coiriled End interpreted should 

yield s'me valuable facts in regard to efficient harvest 
procedures, crlpnling 1ossc, the size cf hct to use In 

prevertin pheassnt waste an.d rany other undetermined facts. 

The controlled hunt lssted most of one day, but the 

cven shooters were able tc collect only 18 birds. Three 

dogs were in usc, ar the Islad was hunted systematically 

by three different groups of shootera simultaneously, but 

the pheasants ably demonstrated their power of survival by 

becoming extrernely elusive even In this first exposure to 

h.untIn. During the days that followed, the two resident 
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biologists, with the help of one doe, hunted almost continu.. 

ously. However, it va not until Docibr th, almost a 

month later, that they vere able to reduce the aurvivin 

jopulation to OflG bIrd. ThIs bird, an adult ben, had been 

verj successful In avoidin,g the hunters day after day, and 

it was a f ittiri climax that this last survivor was finally 

killed on December 13th, by an avian predator, iii a sinifi 

cant demonstration of nat ire's u1tmate cfficienej, 
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CPOWIÌG. At. the time of the liberation, the quet1on 

of hôw soon nd how well the phezìsztntz wciid aciapt them 

se1ve to life th the wild was raIsed, The riswer came 

before seven hours had c1apod, wi11 th lusty ro1n of a 

cock rì the lat;e aftex'noön sun$hlne, n the fiat. This 

nuarked the bemning of crorin actirities that continue 

poradica11y from 3mc I.th until Jane 16th, when they 

showed. an abrupt increase. The peak, s incca.ted by the 

record of crowin heard, came n June 19th, and activIty 

thereafter tapered :radually to an end on July 9th. Iso.. 

iatd crowing wis am heard on Au8t 2nd ezd September 

12th, but reuiar crowIng activItIe covered a period of 

five weeks, with the peak at the end of the 5econd week 

followirtg leratlon. Piure 18 rives a grshic presenta- 

tion of this data, 

The term "crowní area" has received widespread use 

tn deserihin the territorIal behavior of the ck pheasant 
dir1ng the breeding season. With this In mind, a location 

record. was kept of eli crowing activities observed or heard 

at Eliza I1and. It was found that me areas did seem to 

be frccented rezu1arly by the cocks engaged in crowing. In 

sny Instances, the birds were actually observed in this 
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activity and it became obvious that oertain specific loca- 

tions were favored and returned to tine and time again, pre- 

sumably by the same bird. The approximate location of the 

principal crowing areas recorded have been indicated on the 

rna , F1ure 19. In sorne cases, each cock had one or more 

alternate locations within the general vicinity, and the 

areas shown indicate only the approximate centers of 

activity. Some areas, such as the portion of the flat 

shown in Figure lO, were of considerable extent, while 

others ranged from the more restricted space shown ifl 

Fiçure 21 to a definite spot such as the exposed rock in 

Fiure 20. Crowing was heard throughout the dayl1ht hours 

but was at its height during the first few hours after sun- 

rise. It decreased to a minimum during the middle of the 

day, and then increased to a moderato peak during the early 

OVefliflg hours. 

It is somewhat difficult to interpret the statue of 

these areas in their broader sense of a territory; includ- 

ing a necessary variety of cover types for nesting, loaf- 

ing, escape, etc., and defended by each individual cock. 

On numerous occasions however, actual fighting, as well as 

other forms of dissension between individual cocks, was 

observed, and these were undoubtedly manifestations of 

territorial competition. The most common indication was 

the typical "scolding't cluck of the cock which apparently 
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Figure 20. Favorite crowing spot on 
exposed rock below main cabin. 

Figure 21. Another well-used crowing 
ground at southwest corner of north 
oat patch. 
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opreses alarm, anger, or both, deponding on the circuin 

$tanco, On iorne days, during the height of th crowing 

season, this co1ding could be heard almost oon5tantly as 

cocks in various parts of the island engaged in what were 

apparenbly oral batlos. In several instanc, these 

periods of argument were climaxed by a short chase as one 

or the other of the birds gained the upper hand, quite 

often, too, such a chase was preceded by short demon 

stration flights of one or both of the cocks. 

MATII G. The pheasant cock engages in a typical 

courtship behavior consisting of plumage display, strut- 

ting, and an exaggerated bobbing motion (McAtee, l9L5). 

While no actual Xnatance of mating wore observed during 

the Eliza Island study, several cocks were w!tnesed in 

the above mentioned bobbing activity before one or more 

hens, and on two other occasions cocks were seen to pursue 

hens for short distances. The most common number of hens 

seen in company with a cock was two, but on June 22nd a 

cock appeared with a group of ix hens cm the flat below 

the main cabin. This cock was first observed at 7:15 p.m., 

thereafter crowing almost continuously at about three 

minute intervals until 8:00 p.m. During this period, the 

six hens moved about, feeding on the tips of grasses, while 

the cock crowed at four different locati.ons in the vicinity 

without apparent regard for the hens surrounding him. 



These observations are perhaps some indication of the type 

of mating and harem behavior existing among the liberated 
population, but inasmuch a the hens had ali been producing 

eggs at the gerne farm prior to the release, their nesting 
activities were perhaps independent of the typical mating 

behavior that would be an important factor with a wild 

population, Even with these birds, however, a lack of 
normal mating behavior may have been one of the basic 
causes of abnormal nesting discussed later. 

FOOD AND WATER. To test the birds' need for food and 

water, sever1 experiuental plots were established as ex- 

lained earlier. Results indicated that food was not a 

critical item hut that standing freah water, especIally 
during the dryer weeks in July and August, was In groat 
demand. During the driest period of two or three weeks, 

standing water disappeared from the swamp and drainage 

ditches up to the lagoon itself, and the unusual abundance 

of pheasant tracks in the mud throughout the swamp, (Figure 
12) and in the ditches testified to the birds' search for 
water. There is no indication, however, that the shortage 

of readily available fresh water during the short dry 

period was of serious consequence, and during much of the 

rest of the year, standing water is more than plentiful. 
A representative series of droppings was collected 

weekly throughout the study, and these, together with 
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samples collected durin subsequent experiments will, when 

eventually analyzed, provide a record of year-round 

pheasant food habits, Frequent observations of feeding 

birds and the more obvious materials contained in drop- 

pings however, gave sorne indication of food preferences 

during the study itself. The most definite preference 
noted was for the achenes of ow-tbist1e (Sonchus sp.), a 

composite crowing commonly over the flat. Many times birds 
were observed persistently urping upward to reach seeds 

rernainin on the upper stems of this plant. The seeds of 

various standing grasses on the flat were also commonly 

eatcn, toether with the grasshoppers and other insects 
found abundantly in the area. As the planted oats matured, 

they became a favorite food item for the oidor chicks as 

weil as for most of the adult birds, and toward the end of 
summer, large numbers of pheasants congregated in the oat 
fields daily. The north patch, (Figure 11), consisting of 
pure oats, was apparently greatly favored as a feod5nt area 
over the south patch which contJned a heavy mixture of 
vetch, The very abundant blackberrIes were also heavIly 
utìlIcd durIng the period of their avaIlabilIty In late 
suzi.rer. 

POPULATION BEHAVIOR. As indicated in Table 1, the 

island's open, unwooded areas, apart from the lagoon and 

swamp, consist of only about 60 acres. Undoubtedly the 



biuy bnk end the iocaterd opxu1ng here and there 

t1irouhut the wooded rea nd along the ruìr'gins dd 

evrai ieis to total area which iay be coiÀidered 

&t$ iesant habitat. In p ractce, howovr, the ettered 

diatribui4or of hest iea rtatrieted their actua1 ì.tse, 

ad with a 1iberted opu)tic. of 110 biid it i obvious 

i;iLat th phc;ant donsity recesar11y xeeeded cne bird per 

habit.it acre and probally approached two per acre. Under 

aiiailar circumstances on Protection Islend, it was found 

that intolerance became evident when a density of two birds 

per acre was reached (Elnarsen, 19L!j) and Leopold (1939) 

has indicated that populations of over one bird per acre 

in North America cannot be expected except on certain 

extra-rich ranges such as the South Dakota wheat belt. 

It is not surprising, then, that the Eliza Island 

population was found to exkiibit many characteristics that 
may he attributed to abnormal density. Persistent appear- 

ance of birds at all extremities of the island, in loca- 
tioris that could be reached only by traversing unfavorable 

habitat, was one indication of an acute tendency to spread. 

An individual cock was also observed one evening as it 

slowly made its way along the north beach, stopping regu- 

larly at the water?s edge and gazing into the distance with 

what was apparently an obvious urge to find some way of 

leaving the island, Still other indications of over- 



population., concerned with nestinL; and mortality, will be 

discussed under those topics. 

REP ROD UGT I ON 

EGG-LAYING. The hens that were liberated in this 

experiment engaged in a large amount of what might be 

termed "extra-curricular" egg.-laying. The first indication 

of this was the quantity of eggs discovered in the shipping 

crates after the birds were liberated. Thirty-four loose 

eggs were found after less than 2Lj. hours of occupation. 

This of course, is not surprising, inasmuch as the hens 

were taken directly frein came farm og production activi- 

ties. After their release, however, they apparently con- 

tinued to deposit eggs at random, and 29 'dropped eggs" 

were found at various places over the island. In view of 

the difficulty of discovering single eggs in thick cover, 

and the likelihood of their being destroyed by crows before 

being found, it is safe to assume that there were many 

other such eggs dropped in addition to the 29 found. 

A second form of extra-curricular egg deposit was in 

what Stoddard (1931) originally called "compound sets." 
These are the result of two or more hens laying eggs in the 

saine nest or location and are well known with pheasants as 

well as quail. Hamerstrom (1936) recorded their occurrence 
in Iowa, with as many as 31 eggs in one nest, and Linarsen 



Figure 22. Typical cloacal dropping or 
"clocker" deposited by an incubating 
hen. 

Figure 23. Characteristic appearance 
of a deserted nest. 
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(195) he reported ttcornnaunity nests" from Protection 

I1nd with from 18 to 38 egg Other investigators have 

a10 reported similar instances, uua11y referring to them 

as tdurnp nesti.' Ordinarily this typo of nest is not in.. 

cubated, and 1f a normal nest is "parasitized" in this 

manner, it will often be deserted by the original hen. At 

least fiv of these nests were discovered durinj the Eliza 

Islend study (Table 2). They contained from five to 13 

eggs apiece, and only two of then produced any hatch. 

Several individual nests contained eggs with embryos in 

varyir stages of development; an indication of their co- 

operative origin. Examples of these are shown in Fiures 

2L1. and 25. 

Here agein is a sibution difficult to analyze. 

There are three possible interpretations of these extra- 

curricular egglaying activities: they are normal; they 

are abnormal and the result of too high a population 

density; or they arc abnormal arid the result of the con- 

dltion of the birds involved. Many investigators have 

reported the presence of dropied eggs, usually early in 

the nesting season. Leopold (1939) has said that single 

eggs are sometimos dropped at random by all game birds. 

Therefore, the appearance of dropped eggs in itself is not 

1ndictive, and any interpretation would rest ori quantities 

involved; a measurement for which we have no standard. The 



Figure 2)4... A small "community nest." 
These eggs appeared in pairs and 
were frequently moved about but 
never incubated. 

Figure 25. A more typical community 
nest with 13 eggs. Notice piled-up 
arrangement in nest. 



riwnber of community nests found, however, does have i- 

nificance when we make comparisons. Randall (19!O) In a 

Ponnsylvania nestin, study discovered only two dump nests 

in a total of 257 nests recorded and in an Iowa nesting 

study, Baskett (1:L1) found one dump nest in 72 studied; 

Buss (196) found one in 3S0 studied. Other investigators 

have either recorded no dump nests, or merely mentioned 

them as an insignificant proportion of the total. A com- 

parison of these findings with the minimum of five dump 

nests in a total of 37 found at Eliza Island indicates that 

the latter proportion is obviously abnormal. In addition, 

some of the five other nests labeled as desertions (Figure 

23) may also have been the result of dumping or similar 

activities. This would further emphasize the abnormal 

condition of Eliza Island nesting. 

Speaking of Protection Island, Einarsen (l91) says: 

"Ag the population increased, single eggs 
dropped at random were more frequently found. 
Hen pheasants established community nests 
which resulted in many wasted egs, as no at- 
tempt was made to Incubate them. Abandoned 
nests.....wero frequently recorded. This did 
not occur when pheasant populations were 
smaller," 

Buss (l9L6), in reporting a study of the ovaries 

from 70 pheasant hens collected in the spring from ari ab- 

normally dense wild population in Wisconsin, says: 

".....preliminary data show that many of 
these hens had been laying continuously, and 
that the total eggs ovulated by each hen far 



excedcd th average rimber found in nests. 
The condition of the ovary and the number 
of eys ovulated at th time the hens were 
collected, indicated that many of them had 
not paused long enough in their egg laying 
to incubate a clutch." 

These Btatements, when added to oth3r observations 

of intolerance in the Eliza population confirm what would 

seem to be the obvious conclusion regarding the abnormal 

egg-laying activity: That it was primarily the result of 

population density. 

In considering the possible effect that condition 

of the birds mi'ht have on nesting, it is believed that 

size of clutch is indicative. If the dropped eggs and 

community nests had been the result of a physiologicai con- 

dition encouraging abnormal egg production after being 

liberated, it is reasonable to assume that the average 

clutch in normal nests would be large. As shown in Table 2, 

however, this was not the case. Compared with an average 

clutch size of between 10 and 11 egs recorded in. Oregon 

(McAtee, l9L.5) the average clutch of 5.9 eggs per normal 

nest at Eliza is definitely small. Density, then, would 

seem to be the primary cause of the abnormal egg-laying 

activities. 

The small average clutch, however, may well be the 

result of the condition of the birds. Errington and Hamer- 

strom (1937) reported a decrease in size of clutch a the 

season progressed, from 13 eggs in April to eight in 
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QUANITATIVE NESTING RITJLTS __ r 1- 

io. of ies 
Inforrntion Invoived* Reu1t 

Number of nests located 37 37 

Number cf community nests 37 5 

Number of desertions 37 5 

Total egs ].ayod in nests 37 2!.5 

Average clutch in normai nests 26 5.9 

Fertility (168 eggs, 139 fertile) 26 82.7% 

Total number of eggs hatched 25 127 

Nesting success (25 nests) 37 68.0% 

Hatching % of eggs in all nests 37 51.9% 

Hatching % of eggs in norma]. and 
successful nests only 21 83.2% 

Number of dropped eggs outside 
nests -- 29 

* 
In computing average clutch; only normal nests were con- 
sidered. Community nests, desertions, ¿nd nests in 
which the number of egs could not be accurately deter- 
mined, were omitted. In computing fertility, the de- 
composed condition of many eggs made determination 
difficult and the result can be no more than an approxi- 
nation. Community nests and desertLons were inoluded, 
but nests in which fertility was uncertain were omitted. 

Nests that were labeled as deserted were those that were 
apparently unsuccessful for reasons other than coeìmmunity 
origin. 

September. Randall (19LO) reported a decrease from 15 eggs 

in April to 7.7 in July, and a similar shrinkage to an 
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average of 6.6 eggs in Seternber has been. reported fron 

Ohio (MeAtse, 1945). These reports all refer to wild 

populatcns and are interpreted to indicite that ronestixi 

attempts result in a smaller clutch in proportion to the 

lateness of the season. Birds that have produced ler;e 

numbers of egos at the gamo farm for over two months be- 

fore liberation undoubtedly encounter the same limiting 

influences that face e. wild hen renesting late in the 

season, and for this reason it does not seem likely that 

birdi liberated under these circumstances can be expected 

to produce a normal-size clutch. 

The above paragraphs have indIcated that normal 

nesting during the E].iza Island study wa inhibited by two 

factors: density, and the condition of the game-farm 

birds. In attempting to evaluate the final results In 

terms of feasibility of liberating such birds, it will 

therefore be necessary to determine the extent to which 

each factor was responsible In curtailin; over-all pro- 

duction of pheasants. Later exerInents with other birds 

will be the only sure method of doing this, but the follow- 

ins; suggestion by Buss (l9L6) seems pertinent to the 

problem: 

"....The tendency to lay eggs without 
incuhatin them might vary with population 
density, and it might be one of the vari- 
'oles which lie behiLü am inverse rGlation 

between breeding g&in and breeding population." 
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The inverse relationship referred to above has lonç been 

suggested by Errinton (l9L15), who has shown that with many 

wild populations, the per cent of reproductive gain de- 

creases when population density increases, and vice versa. 

This phenomenon was originally discussed as a result of 

mortality factors, but a suggested above it may well be 

connected with nesting behavior. 

NESTING. Table 2 gives a swnmarj of quantitative 
nesting results found during the Eliza Island study. The 

footnotes are descriptive. The total of 37 nests were 

found over a period of eight months, but the majority wore 

found during one month's time, and there is little likeli- 

hood that additional nests will be discovered following the 

winter season. This does not mean that all of the nests 

have been discovered, however, for it is certain that only 

a part of the total nests present were found. Unfortunate- 
ly, there is no known mothod for determining what this pro- 

portion is, and the best that can be said is that those 

recorded are believed to represent a large percentage of 
the total. 

Most nesting studies in the past have made some 

attempt to analyze nest distribution by cover types and as 

related to distance from ttedges. Because of the over-all 

similarity of nesting cover on Eliza Island, and the great 

diversity of sub-types within this cover, the first 
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Figure 26. Characteristic appearance 
of an incubated nest. 

Figure 27. The same nest after 
hatching. 



consideration is subject to modification, and the second 

consideration is of little value. In very few places 
within nesting cover on Eliza Island is an ede more than 
a few feet away, 

Table 3 gives the occurrence of nests within the 
general cover types found on the island. The three types 
sub-labeled hayfield, fencerow, and wasteland, have boon so 

designated because of a general resemblance to what would 

correspond to that type in agricultural areas. A nest 

located in the alfalfa type was so designated whether it 
was found in a continuous growth of plants or merely under 

one isolated individual. The swale type also varied, from 

a solid growth of low sedges to a thick, hummocky growth of 

tall grasses, but it was all definitely swale as opposed to 

dry farmland types. As might be ex)ected, the types offer- 
ing the thickest cover were preferred and in choosing be- 

tween the two oat fields, the one with a mixture of vetch 
and therefore, thicker cover, was the one used. Figure 19 

shows the general distribution of nests found on the is- 
land. 

As seen from the figure, most of the nests wore 

found in the open flat areas. In addition, they were 

actually further concentrated within the various sections 
of thicker cover on the flat, With 37 nests in an area of 

less than 60 acres, the over-all nesting density was more 



TABLE 3 

OCCURRENCE OF NESTS BY COVER TYPES 

o. f 
Cover Types Nests Nests 

Alfalfa 3 7 

Oats and vetch 3 7 

Thin grass (hayfield type) 5 

Thick grass (fencerow type) 9 2!. 

Graes and weeds (wasteland typo) 10 29 

Swale 7 19 

Totals 37 100 

than one per two acres and the concentrated grouping re- 

suited in a much ¿reater density over smaller areas. In 

the center of the flat, one group of four nests was found 

with an average interval of only nine yards between nests. 

They could be enclosed by a rectangular area of one thirty 

fifth of an acre. If this distribution prevailed over a 

large area it would result in a nesting density of 111D per 

aerei Several other nests were also found close together, 

the closest pair being separated by less than 15 feet. 

There were five nests discovered that have been 

labeled as desertions. In only one of these cases were 

the circumstances known. This one was caused inadvertently 

by the observer searching for nests in thick alfalfa cover. 

The hen had been sitting on a nest in the conter of a dense 
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alfalfa bush while the observer searched in the vicinity, 

and it was riot until she was actually kicked out by his 

foot that her presence was discovered. She was never seen 

to return, and later examination showed that the three 

os in the nest were very fresh and had not started de- 
velopment. This incident took place on July 13th, and 

probably represents the lateat record of starting a nest 

during this study. The four rernainin desertions were so 

designated for want of evidence to indicate community 

status or otherwise. In arrivine; at these conclusions, an 

incubated nest was distinguished by an orderly singlo- 

layer arrangement of the eggs while a dump nest ordinarily 

contained eggs piled up irregularly in more than one layer 

if not incubated, and if incubated, the varying stages of 

embryo development within the nest were usually dia:nostic. 

With the exception of about lO pairs of nesting 

crows, Eliza Island was apparently free of the usual 

causes of nest destruction, and while the crows did 

eventually discover mai17 of the dropped eggs (Figure 23), 

they are not known to have destroyed any of the nests. 

The only nest that was possibly molested, was one where 

the hen had evidently been attacked, if not killed, two 

eggs broken and eiptied, and a third left with. tooth 

punctures. This was In the area of cat activity, and it 

is tentatively attributed to that animal. Other than this, 
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the hi'rds were able to nest and incubate without facing 
the usual hazards of heavy nest predation, mowing machines, 
and other farm activities. 

The actual date of hatching is known for only a few 

nests that were under regular observation when hatching 
occ'rred. With. several others, hatchirr: is known to have 

been before a certain date, md a third indication of 

hatching date was the age of a few young chicks for whom 

the date of death was 
known0 These three indicatore have 

been plottcd together in Figure 17 in an attempt to deter- 
mine the period during which the bulk of the hatching took 

place. The results show that the height of this activity 

apparently occurred between the 9th arid ll4th of July. An 

exception is one nest, discovered on June 23th, which con- 

tained a single eg that was carefully incubated by the hen 

until successfully hatched on July 20th; a period of 23 

days under observation. The nest that was deserted on 
July 13th would aleo have been au exception. 

If the data in Figure 17 is further analyzed, it 
gives the time at which incubation started in these 

specific nests, and if the number of eggs in each nest is 
compared with the rate of egg-laying, it gives an indica- 

tion of the dates on which the hens started to nest. If 

only the nmiber of eggs that actually hatched is used, in- 

accuracy due to possible community participation is 



60 

avoided, and a computation based on a laying rate of on 

egg per day will indicate a minimum period of clutch-laying. 

The results of these computations show that at least one 

nest was started before June 8th--four days after libera- 

tion--another one day later, another on the 11th, and the 

bulk of them before the lóth--a week and a half after 

liberation. Admittedly, the data used in these computations 

is too meagre to support authoritative conclusions, but it 

is cited here as one of the indicators of these unseen 

pheasant activities. 

Another well known indicator is the characteristic 

cloacal dropping or ttclocker" which is deposited by an in- 

cubating hen after a long period on the nest. As shown in 

Fi;ure 22, these clockers are easily distinguished by their 

unusual size and shape, and are unmistakable in the field. 

During the nesting period these were common throughout the 

centrai flat area, but none were observed prior to June 

17th. If their appearsnce on this date marked the begin- 

ning of incubation, the date of hatching would fall on July 

10th or 11th; the same period indicated by the other data. 

Table 2 shows that, as nearly as could be deter- 

mined, 127 eggs were hatched in nests discovered during 

this study. Only 25 of the 37 nests contributed to this 

hatch, however, for a success ratio of 68 per cent of the 

nests. This is a high success ratio compared to the 37 per 
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cent cited by Buss (19L6) and Baskett (19L1), and the 20 

per cent success cited by Randall (19L0). These coiripari- 

8()n$ are not significant, however, because or the absence 

of farming activities as a rnorta11tr factor in the E1iza 

study. When the above report arc corrected to disre.ard 

the effect of these activities as cited in their mortality 

records, the success ratios then become 75, 50, and 68 per 

cent respectively, and tend to indicate that the Eliza 

ratio is normal. However, when the lack of nest predators 

and other destructive agencies on Eliza Island is compared 

with their abundance in these other studies, the Eliza 

ratio would appear to be 1es' favorable. Ferhaps the ex- 

planatiori for this lies in the abnormal nesting behavior 
mentioned earlier. 

There are also two other possible factors to con- 

aider. Randall (l9I0) found that, in a Pennsylvanis nest- 

ing study, the percentage of infertile eggs was higher in 
late clutches than in early ones, and it is said that late- 
season eggs on the game farm hatch fewer and weaker chicks 

(Pheasant Breeders' Manual, 1939). Both of these factors, 
although of limited importance individually, may have con- 

tributed to the poor reproduction of the Eliza Island 
birds. 



Figure 30. Hen pheasant freshly killed 
by Cooperts Hawk. Notice typical 
opening through side of abdomen. 
(Picture by Daniel Nelson) 

Figure 31. An old kill showing the 
same characteristic. 



63 

MORTALITY 

PDATION. Information about predation on a wild 

population is not eaBily obtaíied. Before anything can be 

determined, it is first necessary to dl800ver the evidence 

of predation. When this consists of only a few scattered 

feathers, or a dismembered carcaa hidden under thick cover 

or oven buried, the observer does riot roadily record the 

greater proportion of kills. When a kill is found, he Is 

faced with the still more difficult task of interpreting 

the evidence to determine the species of predator. In most 

cases, a decision as to the type of predator, bird or mam- 
mal, Is the best that can be done, and even this is not 

always possible. The scarcity of published Information on 

the technics of predator determination Is a good indica- 

tIon of the difficulty and uncertainty of the taslt, 
In making determinations during the Eliza Island 

study, the methods of diagnosIs suggested by Einarsen 

(n.d.) and Darrow (1938) have been followed. The knowledge 

of which predator species were present was one of the most 

important guides, as it must always be. The location and 

general technic of the kill were the next most important 

indicators, and lastly, the clues left by the predator in 

the form of characteristic tooth or bill marks etc., care- 

fully observed in the field and later in the laboratory, 

were used to confirm the diagnosis. 
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A typical example of a Cooper's hawk kill Is shown 

In Figure 30. The hawk has entered through one side of the 

abdomen to reach the entrails first--a very ctaracteristic 
action. In old kills tziat are more completely eaten this 

habit may still be recognized, as is shown in Figure 31 

where the body is intact except for the ribs on the side 

where the opening was made. The kill of a mammal, particu- 

larly a cat, is not likely to be found as well composed as 
that of a Cooper's hawk. Figures 32, and 33, show typical 

mammal kills that were greatly broken up and bore char- 

acteristic tooth marks identifying the predator. Sorne more 

obvious mammal chewing and tooth punctures are shown in 

Figure 3, and the typical bill marks left by sn. avian 

predator are shown in Figure 37. 

The first pheasant found killed by a predator was an 
adult cock discovered on June 20th. kvidence about the kill 

indicated that it had been made within the few days pre- 

ceding--this being about two weeks after the liberation. 

The next predator kills were two adult hens, found on July 

23rd. They were old when found and probably occurred dur- 

ing the earlier part of July. During the last week in 

July, the first instances of juvenile pheasants killed by 

predators were discovered, and thereafter, both adult and 

juvenile kills were found regularly and more frequently as 

the season progressed. 
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Figure 32. Remains of pheasant killed 
by a mammal showing typical broken 
up appearance. 

Figure 33. Another typical mammal kill. 
The egg was apparently within the bird 
ready to be layed when the bird was 
killed. 
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These kills have been tabulated by ase, sex, arid 

cause, and Table 14 pre3ents the results as accurately as 

they could be determined. The listing of the marsh hawk as 

a predator only once does not mean that its work was re- 

stricted to that one kill. On the contrary, this hawk un- 

doubtedly accounted for many kills, especially of juveniles. 
It is listed only once because that kill was witnessed by 
observers whereas the balance of its work was not dis- 
tinctive enough to be definitely determined. The same 

thing holds true with the kills assigned to the Cooper's 

hawk. Several of these were either witnessed or the hawk 

flushed from the spot, and the characteristics of the re- 

mainder were so outstanding as to definitely label them 

Cooperes work. The rest of the avlan kills may be the work 
of either of the above hawks, the red-tailed and sharp- 
shinned hawks, the great horned owl, or possibly some other 

avian predator such as the bald eagle. rho most important 

avian predator, however, was undoubtedly the Cooperes hawk. 

OTHER GÁUSiS. Aside from predation, there were two 

other main causes of mortality that took a great toll of 

the population. Both of these affected the younger chicks. 

One was a normal decimsting factor, but the other was ap- 

parently a result of population density. 

The first of these, has been t;ermed "exposure't for 

want of a better designation. It refers to those common 
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TABLE I. 

ANALXSIS 0F KNOWN OÀTAL1TY BY AGE, A21) CAUSE 

Adult Juvenile 
Cause M F U Totals 

Predation o]. 55.0 
Cooper's hawk 6 2 1 9 
Marsh hawk i J. 

Avian 8 6 15 3 32 
Mammalian 5 
Unidentified 1 5 6 2 1 

Sub Totals 1 19 13 23 5 61 55,0 

Cannibalism 13 13 11.7 
Ixpoeure 19 12 17.1 
Accident 1)4 12.6 

Smothered on 
roost 1 1 

Tar 5 5 
Caught in wire 1 1 
Mouse trap 1 1 
Drowning 5 1 6 

Human activities i 1 0,9 
Dog 3 3 2.7 

Totals 1 2)4 13 63 5 111 

Percentages 0.9 21.6 11.7 61 
22., 73,0 ., 100.0 

*M, F, and U indicate male, female, and unidentified 

instances of mortality in young chicks, pparent1y due to 

natural causes, that ordinarily ensue when chicks aro 

separated from the hen beiore they are old enough to sur- 

vive independently. Most of the juvenile mortality occurs 

cì.uring the earlier period of development, but even at a 

more advanced age a chick is appareiitly more vulnerable 



Figure 3t. Typically macerated sternum 
bearing tooth punctures of a mammal. 

Figure 3. Juvenile and adult cocks 
killed on November 8. The juvenile 
(smaller one) is less than four 
months old. 



than ma be realized. On the evening of' August Ith, such 

a chick wa diovtrcI by th does, w:ro pointed lt ou with'- 

out o1e2tin it. Axaminatiori showed that the chick, 

hiding in sparse cover, was rath3r logey d quite relue.' 

tant ;o nove. As it was teixi ob8rved, it huddled 

against the ground arid its cyelids closed several times, 

giving the impreSsion of a general lack of vitalit7. When 

the spot w revisited two hoirs later, the chick wa found 

lying dead in a n.tural position a few feet away. Its crop 

contained one sow-bug, and its gizzard contained only a 

small amount of &it. No immediate cause of :rìortal1ty 

could be discovered. Its ae was estimated to be three 

weeks. The circumstances leading up to it death &x'e un'-. 

lmown, but it waz lcne when found and apparently had been 

8e)areted front biood and hen long encugh to suffer from 

exposure aggravated by lack of food. Another similar 

instrice occurred when inadvertant hunwn in,erference 

caused & hen &nd young brood to be flushed after dark. It 

wae feared that they would not reunite under these circuxu- 

stances, and apparently this was the case, for within the 

next few days, three chicks of the same ae were found dead 

of maturai. causes in the vicinity. In all, nineteen chicks 

were found dead of exposure or similar naturel causes 

during the study. 

The second main cauce of' mortality has been termed 
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"cannuibalism,'t also for want of a better word. The2e 

deatb were very fi11ar to those often 1ifI1cted on chicks 

by hens or roosters in domet1c poultry flocks. They were 

characterized by a peck at the base of the ku1i which 

peeled heck the skin and iai bare the back of tha head 

(?iure 36). This wa the only vi1b1e injury and appar.. 

ently th.e attacke vere all deliberate hut without Intent to 

prey oì the chicks. Accordìn to Mr, F. D. Ithkpatr1ck, 

Superintendent of the Corv11i Stete Game Far . , mortality 

cf this sort Is occasionally caed by the domestic bene 

broodin: young pheasant chicke at the game farm, arid also 

may be caused by wild pheasen.t hens that enter the brooding 

raries. At Eliza Island, it i uncerta:n what cauced this 

crtaI3ty, hut the bulk of it occurred within the north oat 

patch and atfected only chicks les3 than a week old, It is 

posib1e that cock pheasants frequenting the locality were 

the c&ue, or lt may have been done by one or more bons in 

the vicinity, An 1ritance was observed that pointe to the 

latter conclusion: For alniost an hour one afternoon, ob- 

servers watched cveral hens running about In the north oat 

patch, in a very unuuai manner, ppear1ng nc1 disappearing 

with much perturbed chirping an clucking. Later inspec- 

tion of the .rea ahowed three freshly-pecked chicks lying 

in the oats, in a typical exemple of cannibalism (Figure 

32) which -ad perhaps been the cauae or result of the 



Figure 36. Typical example of cannibalism. 
Note skull laid bare. 

Figure 37. Feather bearing obvious creases 
left by bill of avian predator. 

71 
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strange activities witnessed earlier. 

In addition to the causes of mortality discussed 

above, there were several incidental causes, as shown in 

Table L. The ;reatest of these was drowning. One chick 

drowned in a sump hole on the island, and at least five 

hens drowned in the salt water bays. Three of these hens 

were recovered on the beach at Eliza. The other two were 

found on neihboring islands and the bands returned by 

cooperative residents. It is interestinß to note the lo- 
cations where these two were found, One drifted to Samish 

Island, about five miles southeast of Eliza Island, and the 

other drifted about the saie distance to Guemes Island, 
8OUthWOSt of Eliza Island. These islands are shown on the 
map, Figure 1. In view of the odds against finding a bird 

that has drowned off-shore, especially one that has drifted 
some distance, it seems very likely that the five birds 
recovered are only a part of those which met the same fato 
and were never recovered, Some of the L1ó hens unaccounted 

for after balancing survival against mortality, may have 

been in this category. None of the birds were ever known 

to attempt a deliberate flight from the island, and it is 
thought that most of those that drowned had flown out over 

water inadvertantly, when disturbed by humans or other 
agencies. 

Another interesting cause of incidental mortality was 
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Figure 38. Typical examples of juvenile 
mortality at ages from one day to 
several weeks, 

Figure 39. Young chick dead in a 
characteristic example of carini- 
balism. 
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a pool of tar, shown in Figure 13, that lted in the 

summer sun and, like the famous La Brea pits of old, 

trapped several songbirds a weil as five pheasant chicks 
that wandered into lt at various times, The tar was a 

remnant of the P.Â.F. operation, but melting of a country 

road in summer is known to have had the same effect in the 

past. 

The other incidental causes of mortality listed in 

Table t are comparable to the myriad of such decimating 

factors that effect any wild population. They are not of 

Individual magnitude but are significant in that their sum 

will obviously have a limiting effect on the population as 

a whole. 

Figure )4.O shows graphically the occurrence of 
mortality from all causes in juvenile pheasants aL various 
ages. The information was derived from examination of 7 

dead juvenile pheasants collected in the field and later 
inspected by Mr. F. D. Kirkpatrick, Superintendent of the 

Corvallis State Garne Farm, who through years of experience 
with youn pheasants, was able to determine approximate 

ages of the birds. The average daily rate of mortality 
was then computed for each age group. The groups dif- 
fered in size, as shown by the width of the bars, because 

of the varyin difficulty in accurate determination at 

different ages. The group size depended on the number of 
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days in an age period within which a bird could be safely 
placed with due regard to the accuracy of the estimate. 

For example, chicks that died when they were one day old 

were distinctive enough to be placed in a one-day age 

class, while birds that died between six and eight weeks 

of age were so similar in appearance that they could be 

accurately designated only a falling within a two-week 

period. A common denominator for the data was secured by 

cocìputing' mortality on a daily avera:;e basis for each age 

group. 

Analysis of the data presented in the graph reveals 

that C per cent of the mortality occurred during the first 

day of life, and that exactly one-third of the total 
mortality was met with during the first week of life. 

These figures, atad the graph in general, confirm the uni 

versal principal, as stated by MeAtee (1937), that mortal- 

ity varies directly with the immaturity of the forms 
invo].ved An interesting deviation may be noted in the 
two to three week age group where there is a definite 

increase in mortality. If this data is representative, 

the increase in mortality at that age may be the result of 
added hazards accompanying the period of first flight in 

growing chicks which often causes separation from the 

protective care of the hen. 
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SURVIVAL 

Survival of the Eliza Island population was measured 

between October 23rd and December 5th by both live trapping 

and shooting. The results are given in Table 5. The ratio 

of surviving youn. per adult was approximately 0.72. Kim.. 

ball (19Lß) speaking of a young adult ratio measured in the 
fall in South Dakota, says that 1.06, "was probably little 

more than one..third the reproduction necessary to maintain 
the population." He also quotes Buss as considering a 

composition of over 80 per cent young birds "good,'1 In 

addition it concluded from a five-year study in Vi-. 

consin that in any large 5ample, 71 per cent of the winter 

population would be young birds (Buss, l9Lió). The corn- 

position in this study, of 14.9 per cent young birds must 

certainly be regarded as poor in comparison with these 

figures. It is evident then, thst the age ratio in bhe 

surviving population was very unsatisfactory from the 
standpoint of increase or even maintenance of numbers. As 

a matter of fact the final numerical balance was a 39 per 

cent loss over the original population of 110 birds. 
The sex ratio of the surviving adults emphasizes an 

important factor of differential scx mortality and survival. 

Out of the lO COCkS and 100 hens originally liberated, nine 

or 90 per cent of the cocks survived while only 30 or 30 

per cent of the hens were still living after four to six 
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months in the wild. This rnac1es closely the more than 

three to one differential found on k'rotection Island 

(Elnarsen, 19L5). The surviving juveniles also exhibited 

a sex differential, but to a lesser decree. In a total of 

23 survivors, 16, or 57 per cent were cocks, and 12 or 13 

per cent were hena. The importance of this factor to 

management is obvious, especially wìen adult game-farm 

birds are to be reieaed, 

The actual survival rate of the juvenile pheasants 

produced on the island is an unknown quantity, but a very 

rough approximation of the maximum proportion can be 

arrIved at. In the 37 nests discovered, a total of 127 

eggs are considered to rave successfully produced chicks. 

With a known survival of 28 juveniles three to four months 
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later, the maximum ratio was aproxirnately 22 per cent. 
The true percentage would of course be smaller in direct 
proportion to the number of additional chicks actually 
hatched, over arid above the 127 that were recorded. This 

figure again suffers when compared to the O per cent sur- 

vival after what is called the "tremendous juvenile nortal- 
ity" in the first three months after hatching in Ohio 

(McAteo, 19t46). 

The individual birds, both young and adult, that 
survived until November were all in good health and their 
weihts as shown in Table 6 compare favorably with those 

recorded for pheasant populations elsewhere (McAtee, l9L6). 

Figure 35 shows a juvenile cock with an adult, both col- 

lected on November 8th. 

TABLE 6 

PHEASANT VEIGHTS IN POUNDS 
RECORDED BETWEEN NOVE1BER 8 AND 

MW OUNCES, 
DECEMBER 5, l9L.7 

Adult Cocks Adult Hens Juv. Cocks Juv. Hens 
(8 birds) (26 birds) (15 birds) (10 birds) 

Minimum 2- 6 1- 7 1- 11j 1- 2 

Maximum 2-11k 2- t. 2- 10 1-15 

Average 2-12 1-13.5 2- 1.5 1-10.5 
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ANALYSIS OF SURVIVAL 

In analyzing the mechanism of survival the investi- 
ator departs from the field of quantitative results and 

enters the realm of theory. The numbers of birds found 

dead from various causes may be added up, totals obtained, 

and estimates made as to the accuracy of the results. But 

what do these figures signify? If the investigation was 
carried on a a controlled experiment, may the figures then 
be translated to fit any set of circumstances? Or are they 

merely the result of an isolated group of individual 

actions and reactions? The challenging inexactness of the 

science of wildlife management becomes obvious when ques- 

tions such as these are raised. There is ample evidence, 

however, to indicate that the phenomena of mortality and 

survival in wild populations aro composed of a strange 

blend of axiomatic principles and individual variations 
which, if measured accurately enough, are capable of pro- 
ducing standards by which population behavior may be 

measured and predicted. 
The earlier-mentioned conclusions of Errington 

(l9L$) after a fifteen year study of a bobwhite quail 

population, emphasized what appears to be one of the most 

fundamental principles involved in the question of sur- 

vival. This is the inverse relationship between the number 
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of adults resident in an arca and the numbers of young 

produced or tolerated. The studies on Protection Island 

(Einarsen 19L5) revealed a definite tendency toward un- 

successful reproduction when the pheasant population 

reached a high density and many other investigators have 

reported similar re-suits which confirm this principal. 

The factors involved in the operation of the prin- 

ciple are far from being understood, but it is apparent 

that they may be readily divided into two broad categories: 

those affecting the production of young, and those affect- 

Ing the survival of young. Indications are that the first 

category may be of importance in dense populations and 

tuis has already been discussed in connection with abnormal 

nestin[ activities. The second category has been further 
explored by Errington (l9L6) who has suggested that the 

inverso relationship between population numbers and rain 

is closely associated with a "threshold of security' which 

marks a limit of density in any piven population and 

habitat above which the operation of mortality factors 

will not permit the population to rise. In keep1n with 

this theory is the principle of proportionate predation-- 

varying with density--as suggested by McAtee (1932), and 

the knowledge that the affect of other mortality factors, 
such as highway kills, varies directly with the density 
of population (cAtee, 191ió). In summing up the effect of 
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all these factors, Errington (19)6) has concluded that, In 

general, wild populations are subject to ttcompeusatory 

predation," which operates in conjunction with other 

rnortalItr factors to reduce or hold given population to 

a certain density that Is largely governed by available 

cover and other habitat characteritic. Ho cites the 

constant rate of summer brood shrinkage In pheasant popu- 

latlons without regard to deree of predation, as ¿m 

example of this. Einaren (l9)) suggests that the prin- 
cipal of these habitat factors may be available food. In 

any event, this theory implies that in a wild population 

such as that at Eliza Island, a certain suitable density 

will be brought about by nortality of one kind or another, 

and in thIs process the activity of any particular agency 

of mortality Is not, with certain exceptions, in itself 
significant. 

The exceptions mentioned are the Individual varia- 
tions that are difficult to measure, Accordin to brrIng- 

ton (l9Ó) these may result in local pressure that is not 

compensatory in a particular area, while over a large range 

it would be. This local pressure often is the result of 

eliminative predation by 'specializers't--Individual pred- 

ators that learn through experience and become habitual 

predators on a given population. The habits of the 

Cooper's and other hawks at Eliza island hinted at this 



type of pressure. The lack of "buffer&'--some alternate 
staple prey species such a rodents--would also increase 

the local pressure, and an insular condition such as that 

at Eliza would further distort the effect of predation by 

prohibiting intercompensation over a larger area. 

Errington's study (l9Lj.3) of mink predation on musk- 

rats also resulted in conclusions that may have application 

to the Eliza Island problem. flubbs (19144) swnniarized then 

as follows: 

"It was found that strangeness of environ- 
ment, (and) intraspecific intolerance.....were 
especially important in prdisposin muskrats 
.,..to predation.....and that kinds and 
numbers of wild predators doing the preying, 
with a few apparent exceptions, had little 
bearing upon the net mortality.t' 

It would not require a very great stretch of the imagina- 

tion to conceive of a similar statement applying to the 

Eliza Island pheasant population. In addition still 
another variable was introduced at Eliza Island, with the 

apparently greater susceptibility of game farm birds to 

mortality in the wild (Buas, l9L.6). 

In conclusion, it appears that the rather poor 

survival and reproductive success of the dense population 

at Eliza conforms to the principle of population gain in 

inverse ratio to population density, but that the in- 

creased effect of predation on the island, distorted by 

various local conditions, may have contributed to an 



abnormally low net øurvival. Subsequent experinientt will 

revei to what extent thc mcrtlity waa Influenced. by 

population donity, snd analysis of the results of several 

auth. experlitients hou1d eventually yield data iccurate 

enough for use a tho souht-for standard of me&ireient. 

TABLE 7 

SCIENTIFIC ANLi COMMON NAMES OF PLANTS MENTIONED IN TEXT* 

Corîion $cientifie Name 

Alder, Red. . . . . . . , . s e I I 0 S .A1ns rubra 
Alfalfa. . . . . . . . . . . . . a . . . . . . . . . . . .Medicajo sttiva 
A ter. . . . . . . u s * . i . s , i 0 b 4 0 i ,Ater Doulsii 
Barley, Squirrel-tail. . . . . . . . . . . . . . .Hordewn jubatuni 

B ariey, ?ild. . . . . . . , s . . a . . . s .Hordeunî 
Blackberry, Evergreen.... ,,,.,,..,,,Rubus laciniatus 
Blackberry, Wild. . . . . . . . . . . . . . . . . . .Tubus ursinus 
Bracken. . . s . 4 a o s 0 S s S I s a e s i . . . Pteridiurn aquilinum 
C at-tai1...........................Typha sp. 

C edar. . . . . . . . . . . . . . . o . . . . . . . a , .Thuja plicata 
Celery, water. . . , . I I a . a i i s . . . s s , s OCflS.flthC sarmentosa 
Currant, red-flowexed.... ..... ......Ribes sanguirieum 
D ock. . . . . . . e s s a s s * . s . a . e . , s a s a a .RUIÎ1CX S. 
Fir, Douglas. . . . . . . a . a a a a s . . a i a s s .Pseudotsuga taxifolia 
Fire-weed. . s I I a S a a a a a s s a , a * i a a. .};pilobi'im angustifolium 
Grape, Orogona i . a a a a e a . s a e a a a . . i o . ,Berberis nervosa 
Grass, ent...1 .........a..asa..a...Agrostis exaraa 
Grass, Goose . . . . . s a a i . , s s a a a s a a .GaliUuul aparine 
Grass, Hair. . . . . . a a e . a a a a a a a * a . a a a .Ai.ra caryophyllea 
Grass, Orchard. . . . . . . a a a e s a a a e . s a a . .Dactyiis glomerata 
Grass, salt, . . . . a a a a a a i . a s a a a a . a a .Distichlis spicata 
Hemlock. . . . a . . . a a a a a a s a a a i a a i .Tsuga heterophylla 
Honeysuckle. . . . a . . . . . . . . . a a .Lonicera ciliosa 
H orsetail. a a a a a a a a , e i 0 i a a a a I a i .Equisetum sp. 
Madrone . . . . . . a e s . . s . . a a . a a a e i e . a s a .Arbutus menziosii 
Maple, Bibr-leaf. s a a . . a a a e e a s s a a a .Acer macrophyllum 
Pea, Beach. . . a . a a a a . a a a s . a a a a e a s . .Lahyrus littoralis 
Pea, Marsh. . a a . a a a a a a a a s a a a a a a a a .Lathyrus palustris 
P igweod . . . a a a a . a a . . . s . . a . . I a a a a ChCnOPOdiWfl P. 
Plantain. . . a a a a a a i a a a a a . s . a . .Plantago sp. 

RUSITIa..e,...a.aaaa.a.aa,,.ae,.a....aJUflCUS 5). 



TABLE 7--Continued 

Conmon Nams cintific !re 
Rush, Spike........,.......,... ....Eieoc1iari . 
s alal. . . e s . a s . e e . e e e C e s e e . . e b e s Gau1thera shallon 
s e&;;e . e e S e e e e e o I e e . e C e e . C e ö C C e Crex p. 
ServIce-berry. . . . , . , . , , . . . . . . . . . . ,Axnelanchler florida 
Silver-weed, , , , , , , . . . a , , . poteritilla anertha 
Snowberry. . e , e . , C I I * S I I * C * e .Syrnphoricarpos albus 
Sow-tistle...,...,,,. oleraceus 
Thistle, Canada. . . . . . . . . . . . . . . . . . . . .Cirsium arvense 
ietch, giant. . . . . . . . . . . . . . . . . . .. . . .Vicia gigantea 
Yarrow. . . , . I * , f e e e s e a s i s . e a e .Achillea lanulosa 
Y CW e s e I e e s s a a e a e e a e e s e s . s s. i a e .TEiXUB brev1foli 

*1ornenclature according to: Jepson, Willis Linn, A iWanual 
of the Flowcrin Plants of California, University of 
California, 1925, 1235 pp. 
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CONCLUSIONS 

The primary object of this study was to determine 

the feasibility of liberating game farm birds in late 2pring 

immediately fol1owiflf the egg producing period at the gaine 

farm, rrhe practicability of this depends upon two factors: 

production and survival. These together determine the net 

population which results in the fall, The net fall popu- 

lation resulting from birds released in this study must be 

compared with that which would eventually result if the 

birds were not liberated until the following spring. If 

the latter procedure results in more birds, it must then be 

decided whether the cost of holdin the birds over an ad- 

dtiona1 nine months is warranted by a sufficient increase 

in the net fall population. 

These decisions will be made on the basis of corn- 

pansons between this and subsequent controlled experiments 

with each class of birds. In doing this, the results of 

each experiment must be carefully analyzed to determine 

their validity for use in such a comparison from which 

general conclusions will be drawn, in making this analy- 

sis, however, it should be remembered that, while the 

majority of the results may be accepted as unusually 

accurate measurements of a wild population, they are not 

authoritative standards derived through exact statistical 
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methods. As Buss (19J46) points out, "the finest analysis 

is no better than the crudest measurement used in gathering 

the data," 

The material presented indicates that the Eliza 

Island experiment resulted in abnormally low production and 

survival both, The decision must now be made as to whether 

this is a characteristic peculiar to the class of birds and 

their time of release, or of other factors, or of a combin- 

ation of both. The results of the study suggest the fol- 

lowing conclusions which should be considered in making 

this decision, 

1. The female pheasant is apparently much more 

vulnerable than the male, snd cannot be expected to sur- 

vive more than about one-third as well, 

2. The class of birds and their time of release 

had the following effects: 

Production was adversely affected by: 

A. A smaller average clutch size. 

B. A possible lowered fertility rate, 
and a lessened vitality of chicks. 

C. A deficiency in normal mating activities. 

D, Lateness of the season which made re- 
nesting difficult after a nest failure. 

Survival was adversely affected by: 

A, The greater susceptibility of game farm 
birds to predation and other mortality. 



3. The deisity of the population had the follo1ng 

effects: 

Production was adversely affected by: 

A. A greater tendency toward abnornal ncst 
ing and egg-laying activitec, 

Survival was adversely affected by: 

A, Cannibalism, 

B, A ;reater predisposition to predation. 

C. Possible riortaTLity derived from attempts 
to spread. 

ii.. Local conditions had the following effects: 

Survival was favorably affected by: 

A. Absence of 1are-scale nest predation. 

B. absence of large nuthers of mammalian 
predators. 

C. Absence of other hazards connected with 
ariculture and civilization. 

Survival was adversely affected b: 

A, The insular condition which concentrated 
and encouraged avian predation, and pro- 
vided additional hazards of mortality 
by drowning. 

B. A lack of buffers which possibly dis- 
torted the affect of predation. 

C. Possible presence of specializing" 
predators which also distorted the 
affect of predation. 

The above considerations may be reduced to these 
final conclusions: 
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1. The hen pheasant is significantly more vulner- 

able than the cock, 

2. A liberation of game farm birds late in the 

season after a period of production in captivity may re- 

suit in a sub-norial production of eggs and young. 

3. The increase and survival on Eliza Island was 

probably sm&ller than could normally be expected because of 

the apparent effect of population density and various other 

local factors peculiar to the experimental area. 
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S WIMARY 

This study was undertaken in ari attempt to determine 

the feasibility of liberating pheasant hens in late spring 

at the close of their og-producin act5vity at the gaine 

farm. Eliza island, in an acccaible location at the 

entrance to ßeliinghm Bay, Wathington was chosen a the 

experimental area because its 15fl acres provided habitat 

typical of the Northwest, and its physIcal isolation made 

possible a controlled study without the restrictions of 

captivity. 

One hundred hens and ten cocks were liberated on the 

island June Lth, 19h?. Survival arid reproductive success 

were measured by trapping and shooting all the remaining 

birds five to six months later. In the interim, the entire 

population was subject to mortality by predation, accident, 

and other causes with the exception of agricultural 

practices and those peculiar to civilization. 

Various general observations of pheasant activities 

were made, with particular attention to reproduction, 

mortality, and survival. It was found that the birds dïd 

nest, but that production of e.:s arid young was inhibited 

by two factors: population density and the combined effect 

of the condition of the birds and the labenoss of the 

season. There was a large proportion of thnorna1 and un 

successful nesting, and the average clutch in normal nests 
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was abnormally small. 

Mortality paralleled that found in typical Northwest 

pheasant rande with a few exceptions. Population density 

apparently caused a loes of young birds through cannibal- 

ism, and a loss of adults by predisposing them to predation 

and morta1itr incident to attempts to spread. Local condi- 

tions also probably caused a greater mortality by magnify- 

Ing the effect of predation and other hazards peculiar to 

the insular situation, 

Measurement of survival indicated that over the six- 

month period there was a 39 per cent loss in total popula- 

tion in spite of reproduction. The unsatisfactory nature 

of the reproduction is apparent in the 14.9 per cent pro- 

portion of juvenile birds in the surviving population. The 

greater vulnerability of the hen pheasant is also empha- 

sized in the differential survival by sexes. Of the 

originally liberated birds, 90 per cent cf the cocks, but 

only 30 per cent of the hens were alive after less than six 

months In the wild. 

The results of this experiment have raised many 

interesting questions which will be answered only by com- 

parison with the results of subsequent experiments. The 

controlled nature of this study however has made possible 

the gathering of c.ccurate quantitative data which will be 

the basis for such comparisons. 
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