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The primary aim of this field study was to discover 
factors limiting 

survival of ring-necked pheasants on the Deschutes 
Irrigation Project of 

central Oregon between March 2, 1950 and March 20, l9l. Ring-necked 

pheasants were the major concern of this investigation; 
however, inimical 

factor data were simultaneously recorded for other 
game species living 

within the study area. 

For two years, 19Ii.8-l9L9, the Oregon Cooperative Wildlife 
Research 

Unit personnel had attempted to establish artificially-reared 
ring-necked 

pheasants in the newly-developed O,OOO acres of the Deschutes Irrigation 

Project; but each year's introductions failed to establish 
as self-sus- 

taming populations. The destiny of those birds was not fully 
knom, 

Therefore, this study was devised as an attempt 
to discover what may have 

been limiting factors in the pheasants' failure to survive. 

A group of l,67 juvenile pheasants were field-reared 
and released 

on the irrigation project during the summer of 19S0. 
Their movements and 

habits were then kept under surveiflance throuout the 
winter of l9O-. 

l9l, with special note being given to factors affecting 
their survival. 

The Deschutes Irrigation Project, on the whole, 
is a specialized 

farming area, with emphasis given to the production 
of several varieties 

of clover seed and alfalfa hay. Irrigation and local farming practices 

were found to be detrimental to both reproduction 
and winter survival of 

pheasants. Irrigation and crop harvesting methods were injurious 
to nests 

and young in the surrimer, while weed burning and clean fence-row 
farming 

reduced available food and cover during the inter. 

Of the 121 known pheasant mortalities, during the 
time of this field 

study, 2, or I.3 per cent, were caused by mammalian predators; 
29, or 2) 

per cent, were due to illegal hunting by humans; 18, 
or JJi..9 per cent, 

were road kills; 16, or 13.1 per cent, resulted from 
avian predation; and 

6, or per cent, died from unknown predation. Many of the pheasant mor- 

talities were found to result from lack of "wariness" 
in the artificially- 

reared birds. 

The close prodmity of humans, natural predators, and 
upland game 

habitat left the pheasants very little area where 
they could he free from 

frequent, sometimes constant, molestation and harassment. 
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FACTORS AFCTING SURVIVAL OF 
RflG-NiCKED PEA&4NTS ON T1Th 

DESCHUS IRRIGATION PRO3CT OF QRGON 

flTRODUCTI0N 

The primary aim of this field study was to discover 

factors limiting survival of ring-necked pheasants on the 

Deschutes Irrigation Project of Central Oregon between 

March 24, 1950, and March 20, 1951. Ring-necked pheasants 

were the major concern in this investigation, however, 

inimical factor data were simultaneously recorded for 

other game species living within the study area. 

The ring-necked pheasants involved in this field 

study were, as near as could be determined from game-farm 

breeding records, a cross between the Mongolian strain, 

Phasianus colehicus inongolicus J. F. Brandt, and the 

Chinese strain, Phasianus colehicus torquatus, Ginelin. 

This is the third in a series of studies thus far 

conducted on the Deschutes Irrigation Project (hereafter 

referred to as "Project") by the Oregon Cooperative Wild- 

life Research Unit1, under the leadership of Arthur S. 

inarsen, Biologist, United States Fish and Wildlife 

a-The Oregon Cooperative Wildlife Research Unit is jointly 
supported by the United States Fish and Wildlife Service, 
Oregon State Gaine Commission, Wildlife Management Insti- 
tute, and the Agricultural Research Foundation. 



Service. The Oregon Cooperative Wildlife Research Unit 

was given full authority, by the Oregon State Game Conimis- 

tion, to initiate an upland gerne management program f'or 

the Project. The area was first irrigated in the spring 

of 1946. An increasing amount of available surface water 

caused potential pheasant habitat to develop along with 

the creation of the Project; therefore, the Wildlife Re- 

search Unit personnel made early plans for the introduc- 

tion and establislunent oC pheasants into the area. Self 

sustaining populations or valley quail, Lophortyx 

californica vallicola (Ridgway), and Hungarian partridges, 

Perdix perdix perdix (Linne), were already established 

there. kter an analysis of local conditions, it becarn.e 

obvious that the proposed management program had to in- 

dude an orderly harvest plan to be initiated when 

su1ricient game bird densities were reached. No records 

have been ftund in game management procedures in which an 

attempt has been made to coordinate game bird, land, and 

hunter management simultaneously with the inauguration of 

a new irrigation project in the arid sections of western 

United States. 

After two years of observations and research 

(1946-191f7) on the new area during the development of 

specialized farm crops, and activity by the Agricultural 

Extension Service, the personnel of the Oregon 
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Cooperative Wildlife Research Unit started working direct- 
ly upon the land. The initial field study was begun in 

the early summer of 1948, when Mr. LaVerne J3rugger, a 

graduate student of the Oregon State College Departm.ent 

or Fish and Gaine Managenient, ±ield-reared approximately 

2,000 juvenile ring-necked pheasants in the Project area 

for release as an initial brood stock. These young birds 

were allowed to disperse freely from the rearing site 
into the broad expanses of seemingly favorable adjacent 

habitat. Wildlife Research Unit personnel considered it 
important to determine the rate of dispersal and the 

distance that the birds would spread thwing their first 
year. A determination of their inclinations would aid, 

in part, in planning for future stocking policies on 

similar irrigation developments. The young pheasants 

found feeding conditions near the rearing site so desir- 

able that they did not readily spread, and thereby, 

created a localized over-population problem. Conse- 

quently, some ill-feeling developed within a minority 

group of farmers in that particular vicinity, which 

momentarily influenced the management program's progress. 

The solution to such a situation is simple, however, and 

can be corrected by liberating the brood stock of 

pheasants into chosen coverts. Brugger, incidentally, 

reported that one bird from the group was found to have 



moved twelve miles in the first fall after release. That 

was not the case with most of the pheasants liberated. A 

heavy concentration remained within two miles of the 

rearing site; although, dispersals to points three to five 

miles away were not uncommon. 

A census of pheasant populations within the Project 

during the spring of 1949 revealed that very few members 

of that first introduction had survived the winter months. 

Mortalities and disappearances had occurred during an 

abnormally long and cold winter for Central Oregon. 

Mr. Elwood Madden, also a graduate student of the 

Oregon State College Department of Fish and Game Manage- 

ment, started the second field study in the early spring 

of 1949. He was detailed to conduct a farmer-pheasant 

relationship poll, questionnaire-type, among the farmers 

in the Project area. The chief purpose of his study was 

to learn whether the farmers were opposed to having 

pheasants introduced onto the newly made farming area. 

He contacted 315 farmers and found that 272, or 86.35 

percent, of them were in favor of the ring-necked 

pheasant introductions, while Li.3, or 13.65 percent, were 

opposed to pheasants on their farms. 

Mr. Dayle Kruse, an upper division student of the 

Oregon State College Department of 1ish and Game Manage- 

ment, field-reared and released approximately 1,400 



juvenile ring-necked pheasants in the Project area d.urin 

the summer of 1949. Those releases were made in localiz- 

ed areas where Madden had found all rarmers, affected by 

the releases, to be in favor oÍ the pheasants. Instead 

of allowing the birds to disperse naturally from the 

field rearing site, live-traps were employed for captur- 

ing the young pheasants. The birds were then released 

in small groups throughout the Project area. Such a 

method was thought to result in a more favorable start- 

ing condition for the birds. The winter of 1949-1950, 

like the previous one, was more severe than expected; 

and the spring census in 1950 indicated a low winter sur- 

vival, as had been the case with pheasants liberated the 

year before. 

Mr. Arthur S. Einarsen, in a written article for 

the Murrelet, September-December 1945, says, "a program 

of managed habitats in the Pacific Northwest, stocked 

at the rate of 2 pheasants per 100 acres, will result in 

good hunting. His information caine from studies con- 

ducted on Protection Island in the Puget Sound of 

Washington, where human interference was absent, and 

climatic conditions were milder than those of Central 

Oregon. Regardless of climatic conditions, the stocking 

rate of 2 pheasants per 100 acres, on Protection Island, 

proved very successful in the absence of people. From 



Einarsen's eerience, the eífect oÍ human interference 

was fou.nd to be a major inimical factor in the natural 

reproduction of pheasants. By the winter of 1949-1950, 

the irrigation Project had. been stocked with 2 pheasants 

per approximately 24 acres, from the field-rearing 

programas. A late winter census, in early 1950, indicated 

a marked decrease in the number of previously liberated 

birds. Too few had survived to provide a progressively 

increasing pheasant population in the presence of the 

total hazards of life. Therefore, the Vildlife Research 

Unit personnel thought detrimental factors of greater 

than normal intensity might be working against the 

introduced pheasants. Plans were then made for a third 

research study, involving more field-reared ring-necked 

pheasants, to be observed from day to day throughout 

the greater portion of one year. 

The third field study, which forms the basis for 

this report, was started on L[arch 24, 1950. Its main 

purpose was an attempt to ascertain why most of the 

previous ring-necked pheasant introductions had not 

survived. 



FIGtJBB 1, A Map of the Desehutes Irrigation Project 
in Jefferson Couiity, Oregon. 
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HISTORY O ïI DE3CHIYS flRIGÄTION PROJECT 

The Desohutes Irrigation Project area lies in the 

center of refferson County, Oregon, approximating the 

geographical center oÍ the state. It is bordered on the 

south by the Crooked. river and. on the west and north by 

the Deschutes river. The area consisted wholly of dry- 

land wheat farms prior to its development as an irriga- 

tion project by the United States Bureau of Reclamation. 

Previously, the farms were interspersed with rocky is- 

lands having sagebrush, rtmesia tridentata (Nuttall), 

rabbit-brush, Chrysothamnus nauseosus (Pallas), and 

western Juniperus occidentalis (Nuttall), 

rooted in the predominant Deschutes sandy loam soil. 

Since the recorded average annual rainfall for the area 

was eight and. one-half inches, the economic unit of land 

for each farm, under dry-land management, had to be 

fairly large, ranging up to 1,700 acres. 

Documented reports of early upland game bird 

populations could not be located, but in talking to the 

older residents of the area, it was learned that they 

frequently saw Hungarian partridges and valley quail. 

Mention was also made of western mourning doves, 

Zenaidura macroura marginella (Woodhouse), migratory 

waterfowl during the migration seasons, and Oregon 



cottontail rabbits, Sylvilagus nuttallii nuttallii (Bach- 

nian). Oregon jack rabbits, Lepus californicus wallawalla 

Merriam, seldom ceased being a destructive pest in the 

grain fields, and were classed as a near menace during 

the peak years of their population. One elderly farmer 

took great delight in telling of a band of Oregon prong- 

horn antelope, Antilocapra americana oregona Bailey, which 

ranged between flmiper Butte in the southern part of the 

Project and Gateway at the northern border, before the 

turn of the century. 

Crop production on those dry-land farms was great- 

ly enhanced in the spring of 1946 when the United States 

Bureau of Reclamation completed its main irrigation canal 

and lesser lateral canals from the Deschutes river near 

Bend to the vicinities of Culver, Metolius, and almost to 

Madras. Between 1946 and 1949, the main canal and further 

laterals were extended beyond Madras to their present 

limit in a canyon near the town of Gateway. By 1950, the 

Project area had become known as the ttLadino Clover Seed 

Capital of the World" because of the great quantities of 

that seed which it produced. 

There is a total of 543 farms within the Project 

which provide homes for 1686 people, an average of 3.2 

persons per farm. Farms are divided into two classifica- 

tions: (1) Owner operated, 373 (29,925.8 acres); and 
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(2) tenant operated, 170 (15,963 acres). (4.) 

Three incorporated towns and one unincorporated 

village, with a total population of 1755 people, are in-- 

eluded within the irrigated area. They are Madras, with 

a population of 1247; Culver, with 301; Metolius, with 

157; and Gateway (unincorporated), with 50. Madras, the 

largest town and main business center of Jefferson County, 

is the county seat. (4.) 

PR0OBDTJRI 

Each successive census of the pheasant populations, 

commencing with the initial introduction in 1948, indicat- 

ed that the number of remaining birds was becoming smaller 

and smaller with the passing of time. It became quite 

evident that an attempt to discover factors which were 

limiting the survival of the introduced birds was an 

important step in effective management. A plan was de- 

vised whereby a third group of 1,567 day-old pheasants 

was field-reared to a release age of eight weeks during 

the sumraer of 1950. That group of young birds was 

divided and liberated into the predetermined areas of 

habitat, based upon previously attained written requests 

from individual farmers. From the first day of release, 

in late August of 1950, an attempt was made to keep the 

movements of each individual group under surveillance 
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throughout the rail and winter months of 1950-1951. 

Since the people on the land constitute a very good 

source of information when undertaking the collection of 

data for such a problem, special emphasis was placed on 

publie relations. An effort was made to become acquainted 

with as many persons as possible. A warm welcome and 

superior hospitality was found to prevail in most of the 

farm homes. 

Concurrent with the late August liberation of the 

field-reared pheasants, automobile and foot tours of ob- 

servation, in the Project, became a daily practice. 

The important limitation of this study was the 

fact that 50,000 acres of farm land was too great an area 

for one person to carefully scrutinize each day. sven so, 

between September 7, 1950, and March 20, 1951, an 

estimated 1,300 miles were walked over the study area. 

An additional 7,000 miles were covered by automobile over 

the back roads, where shortage of time and long distances 

ruled out the practicability of foot travel. Each day's 

travels offered opportunities to record valuable 

observances, as well as affording occasions for talks 

with persons encountered along the way. 

Permission was granted by the Oregon State Game 

Commission for closure of the entire irrigation Project 

to all hunting throughout th6 1950-1951 game hunting 
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seasons. Such a xueasure would greatly simplify condi- 

tions ±'or raenibers o1 the Wildlife Research Unit. That 

step would, theoretically, restrict hunting kills. At 

first, the closure was niet by a small number of protests 

from, resident hunters who felt they were being needlessly 

deprived of rightful hunting privileges. AÍter thorough 

explanation of the situation to the satisfaction of each 

protester, opposition diminished considerably. Instruc- 

tions required absolute secrecy on field research find- 

ings; therefore, violations were not reported to law- 

enforcement personnel, since such a procedure would not 

have given a true analysis of existing conditions. 

OBS1R VAT IONS 

Lack of Wariness in the Pheasants 

Jfter watching introduced pheasants in the Pro- 

ject for one year, it became quite evident that they 

lacked the usual wariness found in naturally reared 

pheasants. Marked tameness was very noticeable in a 

group of one thousand game-farm reared pheasants that 

were released onto the Project in the early spring of 

1950. On April 4, 1950, 72 birds were released into a 

juniper and sagebrush thicket, some of the best cover 

to be found in the Project at that time. On April 22, a 
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return trip to the same release location revealed eight 

cocks and twelve hens still within 100 yards of where they 

had. been released from the liberation truck. Those birds 

were so tame that they made no attempt to escape until a 

man was within six feet of them. Previous to liberation, 

one wing of each bird had been brailed. for nearly one year, 

which prevented them from flying away froni the game-farm 

pens. Brails had been removed from their wings only the 

day before the release. Consequently, their flights were 

slow, short, and listed toward the side of the weakened 

wing. After other releases of similarly handicapped 

birds from the same group, it was learned that dogs from 

nearby farm houses had caught five, according to the 

owner of the dogs. Another farmer reported that his 

hired man had killed one with a shovel. 

From those observations of recently brailed 

pheasants, it would appear that they had a less than 

average chance of escaping normal predators. If a newly 

released bird is killed before nesting, there is little 

return for the cost of rearing the victim from the game- 

f arm, or return in the way of offspring in the field. 

On the other hand, field-reared, juvenile 

pheasants appeared eager to search for food. and cover 

when released., but apparently had. no great fear of other 

animals, including man. It was not uncomraon to see a 
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group of fifteen or twenty immature birds, products of 

the field-rearing program, standing in roadside borrov- 

pits or on nearby paralleling ditch banks, seemingly 

without the slightest concern of passing men or auto- 

mobiles. They were perfect targets for man or easy prey 

for predators. 

Low survivals of liberated birds was more easily 

understood after observing the lack of wariness in the 

introduced stocks. Three pheasants and two marsh hawks, 

Circus hucisonius (linne), were once seen perched atop a 

small juniper tree, all enjoying the morning sunshine. 

It was not at all uncommon to see pheasants perched. on 

farm houses. In one instance, twenty-seven birds were 

observed, on the roof top of a single house. Both cocks 

and hens were seen walking through the edge of the busi- 

ness district in Madras, two blocks from the center of 

town. Fourteen other pheasants were observed, inside and 

on top of a farm machinery shed. 

According to the records from the Oregon State 

Game Commise ion' s 1950 Annual Game Report (3 : U-7), only 

18 percent of the pheasants classified in Eastern Oregon 

during that year showed predominantly Mongolian 

characteristics of yellow eyes, reddish rump patch, and 

heavier breast. The other 82 percent displayed pre- 

dominantly Chinese characteristics, with darker eyes, 
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bluish riirap patch, and smaller breast. That high mci- 

dence of Chinese characteristics reflects the dominance 

of the Chinese ring-necked pheasant in cross breeding. 

Oom.Darison of the two types has great significance when 

it is known that the majority of pheasants released into 

the Project were those showing predominantly Mongolian 

characteristics. Perhaps, a greater survival percentage 

would have been obtained had introductions been of the 

Chinese strain, although no comparisons of survival 

studies of the two strains are available. 

Upland Game and Winter 

Evidence of marked winter mortalities of pheasants, 

Hungarian partridges, and valley quail was fowid along 

the canyon rims and bottoms of the Project's edges during 

the early spring of 1950. Remaining survivors were few, 

but evidence of winter losses due to starvation and 

predation was very prominent. Remains of Hungarian 

partridges and pheasants were seldom noticed, probably 

because of limited pre-winter population numbers and 

distribution. Valley quail carcasses, on the other hand, 

were numerous along the canyon rims and walls. Over 500 

remains of dead quail were counted in four miles along 

one canyon wall and rim during one afternoon. Practically 

every open crevice in the rocks, of suitable size, 



16 

contained the remains of one or more valley quail. On 

several occasions, their skeletons were found in juniper 

trees -- grotesque statues with skin and feathers shrunken 

tightly over their bones, feet still clutching a branch, 

and standing in a normal roosting position -- the obvious 

victims of freezing, and, perhaps, low food supplies in 

the severe cold of the previous vinter. 

In checking back with older residents of the area, 

it was learned that valley quail populations before the 

winter of 1949-1950 had been the highest ever known in 

Tefferson County. Many thousands were naturally produced 

in and about the Project during the susarner of 1948 and 

again in the swniner of 1949. They appeared to have fared 

well until mid-winter of 1949-1950, when a twelve-inch 

snow fall blanketed the ground and temperatures stayed 

below zero degrees F. for more than a month. Such 

climatic conditions formed a very thick, impenetrable 

crust on the snow, depriving upland game birds of their 

normal food supply. 

Not only did quail suffer, but jack rabbits, 

cottontail rabbits, pheasants, Hungarian partridges, and 

many other species of small mammals and birds were 

adversely affected. 1ven predatory animals found life a 

struggle soon after prey species had been reduced. In 

spite of the estimated thousands o± quail naturally 



17 

reared in the swumer of 191+9, survivors enumerated about 

the Project were found to be less than 200 after a care- 

I' ul check in the spring of 1950. Most of those birds 

survived as a result of feeding by generous farmers. 

Pheazants and Trees 

Although pheasants normally remain on the ground, 

it was noticed that they had a strong tendency to congre- 

gate in proximity to trees during the winter of 1950-1951. 

In the Project area, with the exception of widely 

scattered junipers, most clumps or groves of trees are 

restricted to fami yards or canyon rims. It was near 

those trees that many wintering groups of pheasants 

frequently gathered. levated positions above ground 

were frecjuented more often and periods of higher perching 

were extended as the winter weather became cooler. In 

some cases, it seemed to make little difference what 

the birds chose to perch upon, as long as it was ten to 

fifteen feet above the ground. Roofs of barns, houses, 

machine sheds, and haystacks were often used in place of 

trees. Trees, however, usually drew the largest of 

wintering pheasant groups. Such perching preferences may 

possibly have resulted from two causes: (1) It elevated 

the birds slightly above the coldest ground temperatures, 

and (2) reduction in winter cover and increasing 
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mammalian attacks on the ground may have Lorced them to 

the more secure positions of higher elevated structures 

and into trees. The latter habit is common where ground 

predators are persistent. 

Other Game Animals on the Project 

Other game species on the irrigation project in- 

eluded a sparse population of Hungarian partridges, valley 

quail, cottontail rabbits, and an occasional Rocky 

Mountain mule deer, Odocoileus hemionus macrotis (Say). 

Mourning doves were seen feeding on waste grains and weed 

seeds about the fields during each month of the year; they 

remained even after temperatures dropped below O degrees 

F. Their greatest abundance was noticed in summer and 

early fall months. 

Migratory waterfowl were the most numerous of 

game species on the Project. Very few remained to nest 

in swatner. As the fall season approached, they began to 

migrate down from their northern breeding grounds -- 

reaching a peak in numbers in December. Most ducks and 

geese stopped only long enough to feed and rest on their 

migration flight. 

Older residents of the Madras area seemed to have 

a general belief that valley quail and cottontail rabbit 
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population fluctuations follow a parallel, rhythmic 

pattern. Both species were low in 1950-1951. It appears 

that the coincidence of their population fluctuations was 

directly correlated with the severity of the winters. 

Both species have a relatively short daily cruising 

radius, sometimes not more than 200 yards, and rely upon 

food nearby. Consequently, when a severe winter snow 

storm or icy conditions obliterated food for any length 

of time, both species frequently perished from starvation 

and freezing. 

Evidence of Illegal Hunting in the Project 

Closure of the Project area to all hunting did not 

stop hunting. Many persons persisted in hunting. Some 

violated the closure order only at sporadic intervals, 

while others were frequent offenders, as indicated by 

entries from field notes: 

(1) October 7, 1950. The man who operates the Serve- 
Yourself Laundry showed me a handful of assorted 
pheasant feathers and spent .22 caliber shells 
which he had taIen from the laundry tubs and 
washing machines after certain customers had gone. 

(2) October 9, 1950. A reliable informer told of four 
pheasants which had been shot near his ranch. 

(3) September 28, 1950. A woman and her young son were 
observed to shoot a Hungarian partridge from an 
automobile, on a county road, with a .22 caliber 
rifle. 



(4) October 16, 1950. A reliable in±ormer reported a 
r 

fbjg0r who had killed a pheasant on the former's 
lanci. 

(5) October 20, 1950. A farmer reported that he had 
seen his neighbor shooting ducks from a pond with 
a .22 caliber rifle. 

(6) October 26, 1950. A farmer reported a pheasant 
being shot near his ranch where previous releases 
of pheasants had been made. 

(7) November 3, 1950. A farmer reported that two 
pheasants had been killed by road hunters near his 
ranch. 

(8) November 8, 1950. A man was observed shooting a 
cock pheasant. 

(9) November 9, 1950. A pheasant was seen in a man's 
kitchen. It had just recently been shot. 

Observations and reports, from informers, of illegal 

shooting of pheasants on the Project totaled forty-one 

by the end of the winter. Road hunters accounted for 20 

and the remaining 21 were violations by farmers. 

Ponds and water-filled borrow-pits were quite 

common over the Project, and attracted relatively large 

nunibers of migratory waterfowl from September through 

May. Most ducks and geese stopped only long enough to 

feed and rest, but a mixture of approximately 4,000 

mallards, Axas platyrhyncbos Linnaeus, baldpates, Anas 

americana (Gnielin), and a small number of pintails, 

Anas acuta tzitzihoa (Vieillot), stayed throughout the 

winter. Their usual daily activity was to spend the 
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daylight hours loafing along the rivers or on larger 

ponds, venturing out into the fields to feed during 

late afternoon and night. 

arly fall rains prevented harvest of numerous, 

small aereages of grains, which left large quantities of 

potential game bird food in the fields. AS was eected, 

the grain attracted ducks, which, in turn, attracted 

illegal hunters. One farmer, owner of a very attractive 

waterfowl pond, started shooting ducks in September and 

was still gunning for them when last observed the f ollow- 

ing March. He appeared to take great delight in extend- 

Ing invitations to his close friends to join in the 

hunting. It was through one such friend that knowledge 

01' the situation first reached the observers. The 

favorite time for shooting was soon after evening dark- 

ness had set in -- a time when visibility was very limited 

at the ground level, but the unsuspecting birds were 

silhouetted against the western skyline. Those hunting 

episodes were observed several times. 

Shots were frequently heard coming from the Pro- 

ject area, and in many cases the exact origins were 

difficult or impossible to locate. Time and time again, 

shots during the late evening and early morning were 

heard coming from the vicinity of a long, water-filled 

borrow-pit. Spent shot shells and duck feathers wore 
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always Íound at the scene aterward.s; but the hunter was 

rather elusive and remained concealed ftom sight. The 

approximate identity of that hunter was eventually learn- 

ed when a. light snow storm revealed his tracks coming 

from and returning to the sanie farm house. 

Many of the recorded shots were heard before and 

after, mostly after, the daylight hours of clear visibil- 

ity occurred. t times, the question arose as to the 

possibility of misinterpretation of the origin of some 

of the gun reports. Perhaps they came from back-firing 

farm engines or vehicles on the roads? That is quite 

possible, too, but summation of final figures showed a 

finding of more than twice as many recently fired shot 

shells as unidentified blasts heard. 

A total of l firearms blasts was heard, and 210 

spent shells were collected from the fields and roadways 

during the winter months of the hunting closure , in the 

fall and winter of 1950 and 1951. This can be considered 

as only a small segment of the actual use of firearms on 

the area. It was difficult to discern the targets for 

which all shots were intended; however, most of them 

constituted a violation of the hunting restriction. 

Fourteen persons reported personally that they had 

killed one or more pheasants within the closed area since 

the first pheasant releases near Culver three years 
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previously in the summer o1 l9148. 

Canals, Laterals, and Drains in Relation to Pheasants 

xcluding the main canal, which brings water from 

the Deschutes river to the Project area, the United States 

Bureau of Reclamation operates inside the irrigated area 

forty miles of main canal, 235 miles of lateral canals, 

and 11 miles of drainage ditches. Of these, 27.5 miles 

of the main canal banks have been permanently seeded to a 

mixture of big blue grass, Poa ampia Merrill, and fairway 

crested wheat, Agropyron sp.; 74.5 miles of the lateral 

canals' banks have been seeded to a like mixture. As yet, 

1951, there has been no attempt made to seed permanent 

cover to drainage ditches. Maintenance consists largely 

of keeping the waste water flowing freely, and burning or 

spraying all plants which are considered noxious or other- 

wise undesirable by the members of the Jefferson County 

Weed Control Association. 

One of the general policies on the irrigation Pro- 

ject was to annually clean the vegetation from all ditch 

banks which were not permanently seeded. Cleaning was 

done each year while the water was out of the canals 

between October 15 and ipril 1. In the fall, after the 

weeds became brittle enough to be broken easily, heavy 

harrow-like rakes were dragged up and down the ditch 
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banks, taking with them the broken-off plants. Some of 

those plants were immediately burned while others were 

left for winter winds to blow back into the ditches, where 

they were burned the following spring. On six or seven 

occasions, pheasants were seen hiding under weeds which 

had blown into the ditches. The remaining unplanted 

banks were burned just prior to the commencement of spring 

irrigation. 

Spring burning of weeds usually occurred too early 

to be directly responsible for destruction of game bird. 

nests but it certainly reduced remaining available cover, 

thereby subjecting game birds to further molestation by 

predators. 

Seasonal Farming Practices In Relation to Pheasants 

Spring was the season for final ground preparation 

and planting of new crops in the Project area. The un- 

cleaned and. unburned weed patches about the farms 

received major attention, especially the irrigation ditch 

banks and bottoms. Such farra cleaning practices destroy- 

ed much of the remaining cover for upland game, but the 

practicd was necessary in the farmer's plan to protect 

his certified seed from being condemaed for the presence 

of foreign seeds. The result of cover destruction 

through spring burning may be illustrated by pointing out 
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that the only available cover for pheasant releases during 

the first week of April, 1950, was in the sagebrush and 

juniper areas about the Project's edge. 

Irrigation water was turned into the canals on the 

first day of April, and irrigation commenced ininiediately 

thereafter. Vegetative growth of the year, under normal 

growing conditions, attained sufficient height by June 1 

to afford cover and food for upland game. 

Farming practices of the summer season cannot be 

over-emphasized as one of the limiting factors in the 

production of upland game birds. Without a doubt, irriga- 

tion water flooded many of the first nests which had been 

centered in the lush growths of peas, grain, alfalfa, or 

several varieties of clover. JUjnost every farmer, en- 

countered during the early irrigation season, reported 

seeing one to five or six flooded quail, pheasant, or 

Hungarian partridge nests. Irrigation was only one of 

several farming practices considered inimical to upland 

game bird reproduction. In order for clover to produce 

maxim.uxn quantities 01' seed for the mar.&et, it must be 

mowed in ¿Tune. That mowing is known locally as 

"clipping". It causes the plants to later "stool out" 

and produce many more flowering heads. Shortly 1' 0110w- 

ing clipping, near the first day of ¿Tuly, first cuttings 

of alfalfa were readied for harvest. Clipping and first 
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haying operations appeared to occur about the saine time as 

the peak of the pheasant nesting season. Eighteen phea- 

sant nests were found destroyed in alfalfa fields just 
after the mowing machines had passed. In some cases, the 

hen was also killed. All of those nests were destroyed 

in the immediate vicinity of earlier April releases of 

150 adult pheasants. Here again, other farmers reported 
that they bad destroyed same bird nests with their farn 
machinery. The coincidence of nesting with first haying 

and clipping operations may be further supported by the 

fact that most of 45 or 50 naturally reared pheasant 

'chicks" seen in the fields during late August were 

approximately six or seven weeks of age. Noattenipt was 

made to keep a detailed record of nest destruction re- 

ports, since actual count was in most cases not known. 

Some alfalfa fields were mowed at night, allowing little 
chance for an accurate survey of mortalities and damage. 

Most farmers of the area participated in a dusting 

and spraying program, during the month of June, for the 

control of unwanted plants and harmful insects. The 

formula 2-4-D (2,4-Dichiorophenoxyacetic Acid) was the 

mainstay for weed control, with varying potencies of 

Toxophene and D.D.T. (Dichlorodiphenyl trichioroethane), 
both in emulsion and dust, used as insecticides. The 

niinimuía lethal dose of these formulas to upland game 
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birds of the }roject area is not known. Observations 

indicated that the insecticides depleted insect popula- 

tions which otherwise would have been available food for 

very young game birds. Later game research work on the 

Project should include controlled feedings of common 

sprays and dusts to upland game species in order to 

determine toxicities. Mr Paul Barnes, County Agricul- 

turai Agent, observed that Toxophene sprays, 10 percent 

parent acid, would act as a rodenticide when sprayed on 

fields primarily for the control of insects. 

The third week in July appeared to be the usual 

time for stopping irrigation of cereal crops, causing 

them to develop mature seed-producing heads and commence 

drying. Harvesting of cereal crops took place approxi- 

mately one month later. 

Irrigation of legume seed-producing crops was 

stopped near the second week in August, the exact time de- 

pending upon spring growth conditions. Harvesting ol' 

those crops varied from August 20 to September 30, with 

the majority occurring before September 20. In harvest- 

ing clover and alfalfa seeds, the combine header-bars 

must be set down upon the ground, where the sickle cuts 

off ali vegetation over one inch tall. Íter the 

combines, large vacuum cleaners were towed over the 

fields to pick up seeds which may have been lost or 



shattered out during the first harvesting operation. Farm- 

ing practices of that type leave little food and cover in 

the fields for upland ganie. 

The most important farming operation of the fall 

season was the potato harvest, which lasted from the first 

week in October to about November 15. The total acreage 

was quite large, 3,203.6 acres in 1950, made up of many 

small acreages, distributed rather evenly over the entire 

Project area. That seasonal activity meant more than 

the harvesting of potatoes. It was accompanied by an 

influx of migratory farm laborers, who aided in the 

farmers' harvest program. Those people freQuently pre- 

sented an additional hazard to upland ganie birds. The 

presence of many farm laborers in the fields often 

crowded the birds from their natural haunts and exposed 

them to both predators and hum.an kills. Hardly a sec- 

tion (640 acres) of the Project was without an access 

road on all four sides; therefore, a great portion of the 

land was exposed to people as they drove to and from 

the dispersed potato fields. On several occasions, road 

hunters were reported shooting pheasants during the 

potato harvest season. Pheasants were seen killed by 

road hunters, but no arrests were made. 



Crop Damage bj Pheasants 

With the exception of one minor case, there was no 

report £roin farmers during the time of the third field 

study that pheasants had caused any noticeable crop damage 

in the highly specialized seed-producing area. The single 

minor case occurred when thirty-six immature pheasants 

were released into a clover field, in August, 1950, un- 

knowingly adjacent to a one-quarter acre popcorn planting. 

The pheasants had eaten most every kernal from the cobs 

by the time the popcorn had dried sufficiently for 

harvest. It was a very low yielding type of corn, more 

or loss a trial planting, and its destruction did not 

seem to alarm the owner in any way. However, that same 

farmer was seen, in the early fall of 1950, sitting in 

his automobile near the popcorn patch ith a shotgun and 

a. .22 caliber rifle on the back seat. 
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Acreages of Crops Grown 
In The Desehutes Irrigation Project In 1950 (4.) 

Crop Te :Acres Grown:Total acres 0f Crop Type 

Cere als 
Barley 3,029.8 
Corn 8.0 
Oats 764.3 
Rye 30.0 
Wheat 2,689.6 
Other 42.0 6563.7 

Seeds 
1fa1fa 244.0 

Vetch 24.7 
Ladino Clover 10,813.4 
Red Clover 3,272.8 
Alsike Clover 895,0 
Austrian Peas 1,706.4 16,956.3 

Alfalfa 7,032.8 
Other 169.0 
Seeded Pasture 996.4 8,198.2 

Other Crops 
Onions 8.5 
Radishes 4.0 
Spinach 1.0 
Beans 4.0 
Potatoes 3,203.6 
Gardens 53.6 
Lettuce 19.5 
Canning Peas 116.0 
Strawberries 17.5 
Mint 1.0 
Fallowed Land 634.0 
Dry Farmed 

(Grains) 601.4 4,664.1 
Total Acres Under Cultivation . . . 36,382.4 

The above table presents the type of farming and 
cultivated habitat that pheasants were being introduced 
into, during 1950, on the Deschutes Irrigation Project 
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Airplanes Inimical to Pheasants 

Airplanes killed only a very few pheasants but the 

character of such mortalities is relatively new and seem- 

ingly worth mentioning. 1ost seed crops of the Project 

were sprayed or dusted by airplanes at least once, and 

sometimes twice, during the growing season. Flights 

were usually from two to five feet above the vegetation, 

and pilots reported that frightened pheasants sometimes 

met death by leaping into the paths of oncoming air- 

planes. No record was kept of such kills for most of the 

pilots failed to keep accurate counts. 

Presence of Mammalian and Avian Predators 

Seed production in the Project created ideal condi- 

tions, with an excellent food supply, for a tremendous 

number of meadow mice, Microtus sp., which in turn 

attracted both mammalian and avian predators. Not only 

did wild predators surfeit themselves on mice, but dogs 

and house cats turned out enmasse for the feast. Hunt- 

ing was so easy that they were often observed killing 

mice and not eating them. In spite of the attractive- 

ness of the mouse population, evidence was found where 

upland game birds had fallen prey to predatory birds 

and. manuaals. No spot within the Project boundries was 

more than two miles from the edge where sagebrush, 
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juniper, and canyon breaks offered fine protection to 

coyotes, Canis latrans lestes Merriam, and bobcats, Lynx 

rufus uinta Merriam. Most of their hunting ventures into 

the irrigated area occurred after dark, when coyotes 

could be heard howling, especially on moonlit nights. Â 

farmer, located near the canyon rim of the Deschutes 

river, told of coyotes harassing his sheep night after 

night in the winter of l95O-l9l. 

Tracks of dogs, house cats, coyotes, and bobcats 

clearly outlined the extent and frequency of their hunt- 

ing escapades. Not a single, small area, less than one 

acre, within the entire Project could be found void of 

the fresh signs of one or more, or all, of those ìuammals. 

Predator Control 

Organized predator control for Tefferson County is 

carried on by I. Richard Tordan, Predatory Animal 

Control gent, United States Fish and Wildlife Service. 

Tordan, a very tireless and efficient worker, took many 

coyotes and bobcats in the vicinity of the Project, as 

well as offering valuable information for further 

predator control. No actual count could be kept in full 

on the nuniber of predators taken by Jordan for many were 

poisoned and never found. 

Due to the proximity of predators, livestock, and 



33 

people, it was virtually impossible to saÍely conduct a 

complete predator control campaign within the Project. 

Consequently, most control efforts were centered about 

the boundries, from where many oÍ the mammalian predators 

came. Trapping, den hunting Íor the young, and poison- 

ing were the principal control methods employed. 

MORTALITY RECORDS 

Records were kept o' all discovered and observed 

pheasant mortalities occurring on the project area between 

August, 1950, and March, l9l, inclusive. In each case, 

where actual cause of death was not witnessed, consider- 

able time and close scrutiny were employed in surveying 

for clues and evidence beftre a probable cause was list- 

ecl. The words "probable causett are used somewhat freely, 

for at the scenes of many unwitnessed mortalities there 

was to be found signs and indicators of both avian and 

mammalian predators. In those cases, predator type was 

recorded mainly upon the characteristic pattern of the 

kill. The records may not be infallible, but are based 

upon unbiased observation. Unless mammalian and avian 

predators were actually witnessed in the act of killing 

pheasants or other game, no attempt was made to classify 

predators as to species. Their variety was so great 

that identifying them to species solely upon clues at 
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the scenes of mortalities would have been very difficult, 

if not impossible. 

Mammalian Predators 

Coyotes, bobcats, domestic dogs, and house cats, 

were the only known mamraalian predators in the Project 

area. House cats were observed hunting in the fields for 

several months at the beginning of the study, and were 

generally thought to be interested mainly in a super- 

abundant population of mice, Microtus sp. On one occasion, 

a house cat was sighted intently stalking a fully-matured 

cock pheasant. The pheasant, being aware of his situation, 

kept walking away from his foe. After gaining no 

appreciable headway, the cat made a sudden bolt for the 

pheasant, but the bird had taken flight and was well out 

of reach. As near as could be determined from observing 

farniyards of the area, each farm had from one to about 

five cats near the houses and barns; one farmer had 17 

cats in his yard. Another reason for suspecting house 

oats was that they were an occasional threat to the 

pheasants in the 1950 field rearing site, where seven 

juvenile birds were killed and eaten by them. Only the 

bodies of the young pheasants at the rearing site had 

been eaten. The head, feet, and wings were neatly 

severed from each torso and left untouched. House cat 
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tracks accon]panied all of those kills. Bobcat tracks, 

identified. by hr. Richard Jordan, were also found at the 

field-rearing site. 

As many as 23 house cats have been seen hunting in 

the fields of the Project area in one day. Some of them 

were more than one-half mile from the nearest farm, house. 

No zone within the Project was found free from fresh house 

cat tracks, indicating broad and frequent travels by theni. 

Domestic dogs were observed seven times in the act 

of chasing pheasants in the fields. On four of those 

occasions, the dog, or dogs, caught a pheasant. One 

farmer reported that his well-trained bird dog had caught 

and brought home, alive, nine pheasants. Five of them 

were adult game-farm birds from the April 1950 release. 

They were weak flyers because of brailed wings during 

game-farm residence. The other four pheasants, caught 

by the dog, were from the 1950 field-rearing program. 

At another releasing site of field-reared phea- 

sants, an imiature Collie dog was observed to catch and 

eat a juvenile bird. Upon talking to the owner of the 

dog, it was learned that the pup had caught four other 

juvenile pheasants during the same week. 

The relative flatness of the land and absence 

of coarse vegetation prevented the pheasants from safely 

concealing themselves after once being flushed. After 
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flushing a pheasant, the dogs merely stopped, watched 

where their quarry landed, then repeated the flushing se- 

quence. Pheasants seemed to tire rapidly after two or 

three such flights, especially birds under 12 weeks of 

age or adults recently from the game-farms, and soon fell 

prey to their pursuers. 

Only in one instance were coyotes observed actual- 

ly feeding upon a pheasant, and that may have been carrion. 

Two coyotes were observed, in the winter of 1950-1951, 

feeding upon the remains of a cock pheasant, in the 

bottom of a canyon near the projectts edge. Each coyote 

pawed and chewed among the feathers for three or four 

minutes before being frightened away. The remaining 

feathers and small pieces of skin were found to be from 

a fairly fresh kill, probably of the same afternoon, but 

no fresh blood was found. Therefore, the pheasant may 

have been the victim of another predator and the coyotes 

were merely carrion feeders, or they may have killed the 

bird elsewhere and later carried it to the site of feed- 

ing. Coyote fecal matter was found containing pheasant 

feathers and hollow fowl bones on five or six different 

occasions. 

Bobcats were never seen in the Project, but their 

tracks and droppings indicated a wide range of frequent 

visits. Six or eight specimens were trapped from the 
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area by Lr. Richard Tordan. 

Manimallan predator mortalities were listed as such 

because all parts of their pheasant kills were usually 

eaten, perhaps, with the exception of tail feathers, wing 

feathers, and occasionally small tufts of body skin and 

feathers. Mammalian predators accounted for 52 pheasant 

fatalities, 43 percent of the total 121 known pheasant 

mortalities, Table II. 

Avian Predators 

Avian predators, of many varieties, were present 

day and night on the Project. Prairie falcons, Falco 

niexicanus Schlegel, marsh hawks, Circus cyaneus 

hudsonius (Linne), golden eagles, ila chrysastos 

canadensis (Linne), american rough-legged hawks, Buteo 

lagopus sancti-j ohannis (Gmeliri) , Swainson' s hawks , Bute o 

swainsoni Bonaparte, and red-tailed hawks, Buteo borealis 

spp. were the common daylight birds of prey. Great horned 

owls, i3ubo virginianus spp., were the only known avian 

predators to be active at night. It was not uncommon to 

see the daylight birds of prey making attacks on 

pheasants and other upland game, but no pheasant kills 

were accomplished while being watched. Failure to witness 

a kill was no indication that all avian predator attempts 

on pheasants had failed. A total of 16 dead pheasants, 
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TABI2 II 
Dead. Pheasants Found 

On The Deschutes Irrigation Project 
Between March 2L, 1950, And March 20, 1951 

Cause of 
Mortality 

: 

: Sex 
: Number of 
:Mortalities 

Percentage of 
: Total LIortalities 

MALvIAL female 20 
male 28 
unknown 4 43.0 

ITUMAN female 3 

male 17 
unknown 9 24.0 

R0D feniale i 
male ii 
unknown 6 14.9 

AVIAN female 7 
niale 2 
unknown 7 13.1 

uirOv'N female 6 
niais O 

unknown 0 5.0 

TOT.LS female 37 30.6 
male 58 47.9 
unknown 26 21.5 

121 100.0 
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13.1 percent of the total known mortalities, was assigned 

as the results of avian predation, Table II. 

Remains of pheasants, killed by avian predators, 

were characterized by being left with many of their 

skeletal bones still intact after the meat had been eaten 

froni them. Wings wore usually not eaten beyond the humer- 

ous; tarsi and feet, for the most part, were untouched, 

and wing bones were often left attached to the spinal 

column. 

Prairie falcons were observed to be the most 

voracious of avian predators. Other birds and sitall 

manirnals were always quick to move away and seek refuge 

when falcons came into sight. Prairie falcons took 

sparrows, quail, rabbits, ducks, and squirrels with great 

ease, It was quite a thrilling sight to watch falcons 

as they took large drake mallards from high, passing 

flights, or snatched up an unsuspecting ground squirrel 

whose body was only half exposed above the burrow. 

Hungarian partridges must have been easy catches 

or delicacy foods in the prairie falcons' diet, for as 

winter advanced, the falcons were often seen residing 

in the vicinities of partridge coveys. A single falcon 

was observed following a Hungarian partridge covey day 

after day in the winter of 1950-1951, seemingly feeding 

upon them at his own leisure. The falcon fed from the 



bird group until they had been eaten away to a single re- 

maining pair and, supposedly, could have taken the last 

two, had it not been shot before doing so. That prairie 

falcon was killed late in February, 1951, and bad a one- 

quarter inch layer of fat over his entire body and 

intestines, indicating that he had fared quite well during 

the severe winter months. 

Red-tailed hawks were seen making attacks on the re- 

maining valley quail in the early spring of 1950. No 

kills were actually witnesses. Such attacks must have 

been last resort attempts, for prey species were very 

scarce. 

Arn.erican rough-legged hawks were often seen harass- 

ing pheasants during the winter months. Here again, no 

kills were witnessed. 

Road-hunter Kills 

Road-hunter kills refer to instances where people 

were seen shooting pheasants either from their auto- 

mobiles or from a roadway. Most illegal road-hunting 

occurred during the fall harvesting season. Early morn- 

ing and late evening shots could be occasionally heard 

over the countryside at that time, but all were very 

difficult to trace due to the moving vehicles. Twenty 

pheasants were known to have been killed by road-hunters, 
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and are listed as mortalities caused by illegal actions 

on the part or humans, Table II. 

One rarmer reported that Oriental and Mexican 

members or a railroad repair crew were seen shooting 

pheasants on his property. 

Pheasants Shot by Farmers 

The number or pheasants shot , or otherwise illegal- 

ly taken, by rarmers will never be fully known. Many 

openly admitted shooting pheasants on the Project at 

various times since the first liberation of birds in 1948, 

but few would state how many they had killed. Some 

farmers actually came and reported when they had. shot a 

pheasant, "so the birds fate would be known.tT Actions of 

that nature were definitely contrary to sound game manage- 

ment principles, but those persons thought that since they 

had provided food and cover on their farms for the 

pheasants they were entitled to a "sample" now and then. 

If cooperating farmers possessed that attitude toward the 

game, what did the indifferent or completely opposed 

farmer think? Consequently, "sampling" may have sub- 

tracted quite an annual toll from the introduced 

pheasants, but very little evidence is available to 

support such a hypothesis. 

More anizing yet was the fact that most persons 
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encountered on the Project had practically no fear of 

being arrested for game law violations. Furthermore, it 

was observed that laws governing the taking of fish from 

the neighboring rivers were also violated freely. How- 

ever, fishery management was not a phase of the field re- 

search problem and will not be reported upon herein, 

except that illegal actions appeared to be a common 

practice on the area. 

A woman and her young son were stopped while shoot- 

ing immature Hungarian partridges from an automobile, with 

a .22 caliber rifle, and both were very indignant that 

their target practice habits should be interfered with. 

Pheasant mortalities caused by illegal actions of 

farmers are listed with the human causes in Table II. 

At four different times, evidence was found where 

hunters had dressed or drawn pheasants in the fields. 

Ducks had also been cleaned at two of those sites. One 

pheasant was found dead in a fence-row, where it had died 

from gunshot wounds. Those mortalities were also listed 

in Table II as being caused by humans. 

Road Kills 

Any pheasant found dead upon the highway or back 

roads was listed as a road. kill, indicating that it had 

died from being struck by a vehicle. As far as could be 



determined, most o1 the road kills occurred in the ranks 

oÍ young pheasants or adults just recently liberated from 

game -f armz. Many times, car s came t o a o ample t e st op or 

left the regular tracks in order to avoid hitting an 

unwary pheasant that insisted upon remaining in the road. 

There are public roads on four sides of most every 

section of land within the Project. Pheasants may cross 

one or more of those roads several times in the course 

of one day's cruising radius. Boad kills accounted for 

17 pheasant fatalities, 14.9 percent of the total 121 

discovered mortalities, Table II. 

Pheasant Iorta1jtjes of Unknown Cause 

Six pheasants were found dead without clear evi- 

dence as to cause, consequently, they were listed as due 

to unknown causes in Table II. Most entries of that 

category resulted from finding old kills or kills which 

had been spread over such large areas as to disguise all 

possible chances of identifying the predators. 



C ONCLUS IONS 

The purpose of this field study was to discover 

factors limiting survival of ring-necked pheasants on 

the Deschutes Irrigation Project of Central Oregon. 

Limiting factors of several outstanding types were 

detected: 

(1) Pheasants from game-farms and field-rearing 

programs lacked sufficient wariness, when 
liberated into the Deschutes Irrigation 

Project, to fully protect themselves from 

the many types of predators that had al- 

ready become established as part of the 

environment in the area. 

(2) Food for upland game birds became very 

scarce during excessively severe winters 

when heavy snows and icing conditions 

blanketed the ground for several weeks at 

a time. Few pheasants were found dead 

from lack of food, but many valley q.uail 

and other upland game species perished 

under such conditions. 

(3) Illegal hunting was found to be a serious 
threat to upland game and migratory water- 
fowl at all times of the year. 
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(4) Clean farniing practices and winter burning 

of weeds, on the Project, reduced the amount 

of cover and food available to upland garne, 

and thereby eçposed the birds to predation 

and adverse climatic elements. 

(5) Irrigation and early summer farming 

practices destroyed game bird nests at the 

height of the nesting season, consequently, 

nesting success was low. This is a serious 

situation on the Deschutes Irrigation 

Project. 

(6) Mammalian and avian predators were in super- 

abundance on the roject at all times of the 

year, and accounted for the greatest measured 

loss of adult gaine birds. 

(7) There was no small area within the Project 

where upland game was free from frequent, 

sometimes constant, molestation by 

predators or people. 

() The Deschutes Irrigation Project was still 

so new in 1950-1951 that uncultivated shrubs 

and. f orbs, about the edges, had not developed 

suíficiently to offer year around food and. 

cover to upland game. Upland game species 
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had to rely upon cultivated cover that 

was being grown and destroyed annually 

as part oI the farniing practice. There 

was little assuiance that permanent and 

suitable cover would be available in 

proximity to the cultivated foods during 

the critical winter months. 
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APPENDIX 



FIGTJRE 2. Legume field in the Project, 
showing potential upland game 
bird cover before fall harvest- 
ing. 

FIGTJE 3. Legume field in the Project 
(FIGURE 2.), showing paucity 
of upland game bird cover 
after fall harvesting. 
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FIGURE 4. Ditch bank before winter 
burning provided excellent 
cover for upland game birds. 

FIGURE 5. Litch bank (FIGUR 4.) 
after winter burning 
left little cover for 
upland gaine birds. 
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FIGURE 6. Ditch bank before fall burning, 
showing potential upland gaine 
cover. 

FIGURE 7. Ditch bank (FIGURE 6.) after fall burning, showing a dearth 
of upland game cover. 
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FIGURE 8. Releasing ring-necked pheasants 
on the Project, April 4, 1950. 
Scarcity of cover over most of 
the Project caused the birds to 
move to outlying areas of 
juniper and sagebrush growths. 

FIGURE 9. Corrugation-type irrigation used 
on the Deschutes Irrigation Pro- 
ject. 
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FIGURE 10. Newly planted ditch bank to prevent 
erosion and provide upland game 
bird cover. 

FIGURE 11. Ditch bank planting (FIGURE 10.), 
showing lush plant growth in the third year. 
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FIGURE 12. 

FIGURE 13. 

Tules, Typha sp. 
Salix sp., along 
waste-way, which 
winter cover for 

and willows, 
an irrigation 
supplied 
upland game. 

One of the deep canyons which 
border the Project, where 
upland game habitat could be 
developed. 
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FIGURE 14. Tibetan millet,. Panicum sp. 
planted for game bird food 
and cover on the Project. 

FIGURE 15. Seed producing head of Tibetan millet. 




