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This thesis presents the information collected on various
'phases of the life history of the sage grouse in the Hart Moun-
tain area of southeastern Ovegon during the period of April 8 to
September 12, l95L.. The material was gathered in an attempt to
compile information on reproduction, survival, and other life
history data that might aid in the management of this species.
The various phases of the study are summarized as follows.

Two strutting grounds were located for study. These were
rocky situations located on the sagebrush flats with there having
been no apparent selection by the birds for barrenness or exposure
as had been observed in previous studies. The peak of mating was
past upon arrival in the study area and no matings were observed
after April 19. Strutting activities had ceased completely after
May , The collection of nesting data followed the strutting
observations. Seven plant species were utilized for nesting
cover with the average height being 19 inches. Clutch sizes
varied from six to nine eggs with the average being 7.13 eggs.
Laying began about April 1 with the earliest hatching date re-
corded being May 8 and the peak of hatching occurring about May
15. Incubation experiments provided infonnation on the hens at-
tendance on the nest. An incubation period of 29 days was re-
corded. Weather and infertility were of little or no detriment
to nesting success.

Nesting data showed a loss of 9.8 per cent to desertion,
51 per cent to destruction by predators as badgers, ravens and
ground squirrels, and a hatching success of 39.2 per cent. Known
or suspected predation accounted for approximately SO per cent
of all known chick, juvenile and adult losses. No losses were
attributed to weather, parasites, or disease factors. Brood
survival was determined by taking monthly brood counts. The
average brood size for May, June, July, and August was 6.7, S.3,
L.O, and 3.3 chicks respectively. An average loss of 3.L chicks
or slightly more than one-half of each brood was realized from
May 13 to August 23.
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Information on drift or vertical migration that occurred in
the study area was as follows: The migration began about mid-
June. It occurred in a gradual manner with an orderly progres-
sion of sexes and age classes appearing at the summit. The males
arrived first and the hens with broods arrived last. This
vertical migration appeared to occur only in those populations
located in close proximity to the mountain proper.

A calculation of population increase by August 23 indicated
that there were 133 chicks per each 200 adult sage grouse or an
increase of 66. per cent at that time. The paper is concluded
with a presentation of the food habits of the sage grouse and is
summarized here as follows: Seventeen adult stomachs and 93L.
adult droppings were analyzed and showed that plant foods made
up 93 per cent of the volume of the total foods eaten by adults.
Sagebrush was the most important item and comprised 9.9 per cent
of the total volumetric percentage. Fourteen plant foods were
recorded in all. Animal foods contributed 6.18 per cent of the
volume in the adult diet. Analysis of 222 droppings from chicks
estimated to be under six weeks in age showed that they eat many
food items in common with the adults with the exception of the
buds and leaves of sagebrush which were not yet being utilized
by these very young birds.
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A FIEI STUDY OF THE SAGE GROUSE IN
SOUTHEASTERN OREGON WITh SPECIAL REFERENCE TO

REPRODUCTION AND SURVIVAL

INTRODUCTION

During the spring and summer months of l914, a field

study of the sage grouse, Centrocercus urophasianus (Bona-

parte), was conducted in the Hart Mountain Antelope Refuge

area of southeastern Oregon in an attempt to gather in-

foiination on reproduction, survival, food habits, and
other life history material desired by the Oregon State
Game Commission and the U. S. Fish and Wildlife Service,

as an aid in the management of this species. Most of the

basic research on wildlife problems in Oregon is assigned

to the Oregon Cooperative Wildlife Research Unit. There-

fore, excellent opportunities were afforded to study the

sage grouse when the author was assigned to assist in

another study, "A Pronghorn Kid Survival Study in Oregon".

The sage grouse study was outlined and carried out as a

part time project. It was begun on April 8, l95L, as the

first of a proposed series of studies to be made in con-

junction with the pronghorn project. The close associa-

tion of the pronghorn and the sage grouse over much of the

general sagebrush habitat, and on the refuge study area in

particular, made such a plan entirely feasible and highly

operative.
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Emphasis was placed on the reproduction and survival

of the sage grouse as such information is a primary need

for management purposes. Every opportunity was likewise

taken to accumulate other data that might, in the future,

provide foundational material for a full understanding of

the species. Life history information is always a de-

sirable and important cornerstone of such a foundation

and information to this end was not overlooked.

Included in this paper are only those investigations

which were covered thoroughly enough in detail to provide

a reasonable amount of validity to the results. A brief

discussion is given to problems that were encountered in

the field during the course of the study which appeared

sufficiently important to warrant further investigations.

As is usually the case with most studies that are

closely associated with the life history of a particular

bird or maim-rial, it was found that the problem was actually

composed of an orderly seasonal progression of a number

of smaller studies. Some of these were of short duration,

such as "nesting". Others covered the entire term of the

project, such as "food habits". The sections in this

paper are presented in essentially the same order as the

problems were encountered in the field. Procedures used

in the study are presented as they applied to each phase

of the study in particular. Each problem of this study
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required different procedures and methods of operation and

are thus not described for the study as a whole.

A brief summary of the present sage grouse management

program in Oregon as outlined by W. V. Masson (10), Chief

of Upland Game for the Oregon Game Commission is as fol-

lows: Management of sage grouse in Oregon consists of an-

nual inventory of breeding populations; summer brood

counts; inventory on late summer concentration areas; and,

when justified, the setting of hunting seasons and bag

limits based on the available surplus birds when presente

There is no comprehensive management plan due to the

wide distribution of this bird over the vast sagebrush

areas of southeastern Oregon. There is not enough time

available to field agents to conduct intensive studies of

all sage grouse areas. Those populations that are con-

veniently available receive the most attention. These

activities may be seasonal as are the strutting ground

counts. Brood counts are taken over as wide-spread an

area as possible to Insure that a good cross-section of

sampling is obtained. An attempt is made to follow as

identical routes as possible in the census for each year.

Strutting ground counts are made at accessible grounds

during the months of March and April. Where possible,

more than one count is made in order to obtain a true popu-.

lation figure. During the sunnner of 19SL, a census method
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using an index of "birds observed per mile of travel" was

initiated in the Southeast Region in an effort to find a

better basis for presenting trends in sage grouse numbers.

Sage grouse hunting seasons and bag limits are based

on the same type of data as used generally for other up-

land bird species. Data used included:

Comparison of strutting ground counts using
number of strutting males observed.

Intensive brood counts using per cent of fe-
males with broods, average brood size, and
chicks per hen as an index.

Waterhole concentration counts in late fall as
an indication of suxner carryover in specific
areas.

This information is collected by the Oregon State Game

Conriission field agents as part of their regular duties.

Sampling is as consistent from year to year as conditions

pa mi t.

The information most needed for the future management

of sage grouse in Oregon, according to Masson (10), is

listed as follows:

Nesting success, to include predation loss and
knowledge of the chief predators as well as
other nesting disturbances.

Annual productions.

Breeding population trends. Information should
also be gathered to determine the accuracy of
strutting ground counts.

(L1.) Disease factor in declines, if any.



() Effect of heavy tapeworm infestations on vi-
tality and survival of young.

(6) Relationship, if any, of sage grouse "cycles"
with those of rabbits and certain rodents.



REVIEW OF THE LI TERATIJRE

Very few publications which cover the entire life

history of the sage grouse can be found at the present

time and an insignificant number have been written with

management in mind. Citations of the work of other

authors are to be found in the body of the paper in the

appropriate sections where it seemed desirable to add

their findings, clarify meanings, or make notes of con-

flicting results between findings. This review is, there-

fore, concerned with simply listing the authors and the

titles of their publications along with a brief summary

of the context of their material.

Many early reports had been written on sage grouse

but were seemingly based on casual observations with lit-

tle or no regard for established facts. Since many of

these were published in popular form, no reference is made

to these early articles.

The first comprehensive life history study of the

sage grouse directed at management was that made by George

L. Girard (Li) during the summer of l93L in Sublette county,

Wyoming. His published article is entitled "Life History,

Habits, and Food of the Sage Grouse, Centrocercus uro-

phasianus Bonaparte". This manuscript was based mainly

upon material submitted as a thesis to the Department of

6



7

Zoology and the Committee on Graduate Work of the Univer-

sity of Wyoming. This treatise was written in narrative

form and covered a large number of subjects and observa-

tions. However, outside of the section on food habits

which was done in considerable detail, other phases of the

life history were limited in scope. Thus, there was lit-

tle comparison that could be made on such matters as

reproduction or survival as covered in this paper. Mr.

Girard's paper was not a complete life history study in

that it was limited to the summer months only.

Lynn A. Griner () in 1939 wrote a paper entitled "A

Study of the Sage Grouse (Centrocerous urophasianus),

with special reference to life history, habitat require-

ments, and numbers and distribution", This manuscript was

an unpublished Master of Science thesis of the Utah State

Agricultural College. The study was conducted in Straw-

berry Valley, Utah, during 1936 and 1937. The life

history and related material are very well done and are

not lacking for details.

Oregon inaugurated its first sage grouse research in

Baker county in northeastern Oregon in 19141 arid continued,

with the exception of 1914, until the year 19148. The pur-

pose of the investigation was to learn about the factors

which limit the distribution and abundance of sage grouse

and to ascertain upon what requirements the welfare of
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this species depends. This article by Batterson and

Morse (1) is not lengthy and is primarily concerned with

summarizing the results of the project for public in-

formation. The authors present the distribution and popu-

lation status of the sage grouse in Oregon and then give

a short account of various phases of the life history. Of

interest for comparison with this present report was the

section pertaining to nesting success that also included

predator control experiments which were, however, not at-

tempted in this study. The authors cite practices for

management that should and should not be recommended under

the Conditions prevailing at the time of the report.

Perhaps the finest, most comprehensive and complete

account of the life history and related aspects of the

sage grouse and its management is to be found In the book

entitled '1The Sage Grouse in Wyoming" by Robert L. Patter-

son (11). This book, published in l92, is the product of

a research project sponsored by the Wyoming Game and Fish

Commission, The work was begun on a small scale in 19140

as a Pittivan-Robertson project and, after a widening of

scope in 19148, was completed in March of l92.

The first part of the book is devoted to a discussion

of the environmental factors affecting sage grouse abun-

dance and includes a detailed account of the restoration

of the species in recent years. Natural history aspects
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and general behavior of grouse populations were thoroughly

examined and these findings appear in the second part of

the book. The rest is comprised mainly of an evaluation

of the factors affecting sage grouse numbers including

the effects of various land-use activities. This treatise

on the sage grouse concludes with a summary of management

recommendations, and a forecast for the bird's future.

Much reference is made to Mr. Patterson's work throughout

this paper.

Other short reports and bulletins by various authors

and agencies are to be found that deal with sage grouse In

varying aspects. However, the citations given above con-

stitute the main important sources of information avail-

able that could be used in adding to or In making compari-

sons with observations presented in this present paper.
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THE SAGE GROUSE AND ITS E1\WIRONIVIENT

Description

The following detailed description was furnished by

Bonaparte upon supplying the taxonomic nomenclature for

the sage grouse, Patterson (11, pp.-6):

"Adult male: The bill of the adult male is
short and black, and the area immediately border-
ing the bras is densely feathered with short,
buffy, gray-tipped, black feathers. The iris of
the eye is brown, and the pupil a shiny black.
Above each eye is a small orange-colorea super-
ciliary membrane or tissue. The crown is a mix-
ture of black, gray, and tan; a white supercili-
ary line extends from in front of the eye back
to the ear opening. The ear coverts are gray and
brown filoplume feathers. The backs of the
head and nape are gray, with an occasional line
of black or tan. The black and white blotched
chin is separated from the throat by a narrow
white collar, extending from the eye down under
the head. The upper throat is covered with
gray and white-tipped, black feathers, which
increase in size as they extend down the neck.
The sides of the neck are gray and white-
trimmed, with long fiboplume feathers which are
white at the base; the distal half is very nar-
row and black, with an occasional small white
tip. On the Lore-neck are some loose rolls of
skin, which function as air sacs or pouches,
covered with short, stiff, scale-like, white
feathers. These specialized feathers surround
two olive-colored bare spots, one on each side
of the throat. The breast Leathers are white
with a black rachis and a black tip. As these
feathers extend down the breast toward the ab-
domen, they become larger, and the amount of
black on the tip increases, until, when the
abdomen is reached, they appear to be solid black.
The abdomen is black in appearance; however, the
basal portion of these feathers is white or gray.
The back sides are black, marked with bars and
spots of white, gray, tan, and brown. The



rachis and central line of the side and flank
feathers are white. The wings are grayish-
brown, with a slight mottling of tannish-gray.
The primaries are solid grayish-brown. The
under surface of the wings is white. The legs
and tarsi are densely covered with soft, down-
like, gray feathers, which extend down to the
toes. The toes are black, and on each side are
small narrow scales, which act as snow webs
during the winter. The upper tail feathers are
black and gray, blotched with light shades of
brown. The tail feathers are pointed in the
nuptial plumage, as well as at all other times.
The number of tail feathers in the males that
appeared to have a complete plumage, varied
from 18 to 21. The under-tail coverts are
glossy black, tipped with pure white round spots.
The tail, when in natural position, tapers to
the distal end."

"Adult female: The adult female is similar
to the male, but is smaller and more drab in ap-
pearance. The abdomen is not as solid black in
appearance as is that of the male. The abdomen
feathers are at times edged with white. The
breast is white, with blotches of tan, gray, and
black. The female does not have air pouches nor
the specialized white feathers on the fore-neck.
The back, rump, flanks, and tail are lighter in
color, with more gray and tan markings and less
black.. The tail feathers are much shorjer and
somewhat lighter than are those of the males."

"Juveniles: The natal plumage, or down, is
a mottled grayish-black. The juvenile is
similar to the adult females; however, the breast
feathers of the juveniles are lighter in color,
there being more brown, and less black. The
entire plumage of the juveniles has more tan,
gray, and brown, and less white and black than
has that of the adult female."

No attempt was made to collect sage grouse at regu-

lar intervals for plumage development, weight, or other

studies. No differences in appearance, walking and flight

11
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pattern, or other diagnostic features were recorded as

varying from those given by various authors of recent

publications. Therefore, the reader is referred to Pat-

terson (11) for notes on description, weights and plumage

development particularly, and to Girard (L) as concerns

general habits of the species.

Original Distribution

There was probably a time in past history when sage

grouse could have been found almost anywhere on the semi-

arid plains of the Northwestern States and Canada wherever

sagebrush, Artemisia tridentata Nutt., and associated

species were found. The existence of the sage grouse is

so intimately dependent on and associated with this group

of plants that its distribution is Imown to extend only

to the limits of or within the range of the sagebrush

type of habitat.

The original distribution of the sage grouse extended

from southern British Columbia south to northern New Mexi-

co, and from western North and South Dakota west to east-

ern Washington, Oregon, and California (3, p.218). They

were formerly present in 13 states and Canada (Figure 1)

and were the leading game bird in nine of these states

(,



of the Sage
(2, p.310).

Distribution

'3

Figure 1. Original Range Grouse in North
America, Bent

Present

The present distribution is somewhat coincident

with the boundaries of the original distribution but t1

amount of area occupied Is now very much less. The to-

tal numbers of sage grouse are now considered to be

only a fraction of the original numbers once present.

Sage grouse at the present time are found naturally In

only 10 states and Canada, namely: Utah, Idaho, Wyoming,

Montana, Colorado, Nevada, California, Oregon, Washing-

ton, and South Dakota. They were once exterminated

from New Mexico and since have been re-introduced (S,

PS6).



FG-457
Figure 2.

Present Sage Grouse Distribution in Oregon, l9L1.. Darker shaded
areas depict areas of higher population density, Masson (10).



Distribution in Oregon

Sage grouse are found in varying densities throughout

most of the sagebrush country of eastern Oregon. The

range extends across the arid plains and benchiands west-

ward to the foothills of the Cascade Mountain Range.

Northward extensions of distribution occur to the east

and west of the Blue Mountain Range near Union and Kimber-.

ly, Oregon, Two areas containing sage grouse are found

separated from the main range, near Gateway, Oregon, to

the north, and south of Bly, Oregon, on the southern

border of the State (Figure 2).

Civilization and associated pressures, such as agri-

cultural development and hunting, once eliminated entire

sage grouse populations from areas within their range so

that at the present time we find many areas devoid of

sage grouse where once they were abundant. Apparently,

the species is slow to recover or spread as Oregon still

has vast areas of seemingly suitable sage grouse habitat

that remains unoccupied. With increasing knowledge of the

sage grouse and of the factors that limit its distribution,

this unfortunate situation may some day be corrected to

the benefit of the species and the sportsman alike.



Description of the Study Area

A description of the Hart Mountain Antelope Refuge,

which comprised the area used for this study, is ade-

quately described by Stanley G. Jewott (7, pp.-6-9-lO)

as follows:

"The Hart Mountain Antelope Refuge was established

by Executive order of December 21, 1936, when signed by

President Roosevelt. The area comprises Hart Mountain

proper and the surrounding desert range, including part

of the Warner Lakes along the west boundax7. It embraces

an area of 2lS,l6 acres, which was purchased from pri-

vate owners or was unappropriated public domain.

"The public lands within thi8 refuge were original-

ly set aside as a part of a 609,000 acre big-game range,

established by Executive order of September 6, 193, in

connection with the organization of grazing districts

under the Taylor Grazing Act of 193L. This order was

revoked by the Executive orders that established the

Hart Mountain Antelope Refuge and the Charles Sheldon

Antelope Range in Nevada.

"Hart Mountain is a massive ridge rising from

the surrounding plain to an altitude of 8,020 feet above

sea level. The west side is precipitous, ascending

abruptly from the floor of Warner Valley in a series of

16
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rugged cliffs, steep slopes, and knifelike ridges. The

face of the mountain is cut by several deep gorges. Hart

Canyon, Potter Canyon, and DeGarmo Canyon--the most rugged

of the three, extend from the valley floor to the top of

the main plateau that reaches eastward to the rim of

Guano Valley. Both the north and south slopes drop off

in a series of alternating declivities and moderately

level benches.

"The mountain is weil watered by numerous fine

springs. Arising near the sutiit, Rock Creek cuts a

deep canyon in a northerly direction, emerging on the open

plain just above the Lyon ranch, where it flows eastward

and sinks in Catlow Valley. Fed throughout the year by

many springs and by great fields of snow lasting well into

the suil3mer, Rock Creek is one of the most important

streams on the refuge. Guano Creek flows eastward in a

meandering course across the plateau until it reaches

Guano Valley, where it furnishes irrigation water for a

large meadow. Deer Creek, Stockade Creek, and Goat Creek

water the wild-grass meadows near the east base of the

mountain before they sink into the desert. Numerous

living springs and great snowbanks on the higher levels

furnish an abundance of water for wildlife, and the pre-

cipitation is sufficient for the vegetative cover neces-

sary for proper support of timber-and brush-loving birds
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and mammalp."

"Hart Mountain has been likened to an oasis in a

desert. Rising as it does of an arid plain to above 8,000

feet, well watered and clothed with a great variety of

trees, shrubs, and lesser vegetation, it exemplifies the

various life zones, from the hot semideserts of the Upper

Sonoran to the cool Canadian Zone areas in its sheltered

canyons. &long the west boundary between the steep

slopes and the Warner Lakes, in the Upper Sonoran Zone,

typical arid-plains conditions exist, producing among its

plants, saltbush (Atriplex canescens), greasewood (Sar-

cobatus vermiculatus), sagebrush (Artemisia tridentata),

rabbitbrush (Chrysothaninus), western juniper (Juniperus

occidentalis), various species of bromegrasses, lupines,

pentstemons, eriogonums, and saltgrasses. At altitudes

between 14,500 and 5,000 feet and 6,000 to 7,000 feet, de-

pending on the slope exposure, about springs and in the

cool canyons, is the Transition Zone, which is character-

ized by the western yellow, or ponderosa, pine. On the

colder, higher ridges in the Canadian Zone, above 6,000 to

7,000 feet, snow lies well into the summer, forests of

quaking aspen clothe the hillsides, and the canyons, fed

by springs, have extensive thickets of willows, mountain-

mahogany, wild gooseberries, and mountain alder."

The majority of the work for this study took place at
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the eastern foot of the mountain at an elevation of about

6,200 feet. Flat or gently rolling sagebrush plains ex-,

tend many miles to the east from the mountain and it was

there that the sage grouse were found during the early

part of the study until mid-summer. These sagebrush

plains were well interspersed with wild-grass meadows and

permanent water supplies. The main cover type consisted

of members of the sagebrush (Artemisia) family with the

sagebrush, Artemisia tridentata Nutt. subsp. arbuscula

(Nutt.) Hall & Clem., predominating. Rabbitbrush,

(Chrysothamnus), was found scattered throughout most of

the area. In various scattered and restricted areas there

were light to moderate stands of such cover plants as the

hop sage, Grayia spinosa (Hook.) Moq., grey tetradymia,

Tetradymia canescens DC., matchbrush or snakeweed,

Gutierrezia sarothrae (Pursh) Britt. & Rusby, and bitter-

brush, Purshia tridentata DC. Much of this area was con-

siderably rocky making travel on foot or horseback diffi-

cult. Livestock are grazed on the refuge on a restricted

rotational basis as set up by the laws incorporated in the

Taylor Grazing Act of 193L.

A small number of nesting and brood observations were

made to the west of the refuge at a distance of about 20

miles. This area, at an elevation of about feet, is
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known as Drakes Flat. It was once a popular sage grouse

hunting region and contained an abundance of birds. How-

ever, sage grouse numbers were found to be at a very low

ebb in comparison with some other areas during the suimner

of l9)4. Drakes Flat was quite similar to the refuge

study area in topography, flora, and fauna, but is largely

privately owned and managed land. Sagebrush covered flats

and rolling hills predominate with an interspersion of

meadows. A plentiful water supply was found in two per-

manent creeks which traversed the area.

Abundance of the Species

When the original range of the sage grouse was first

being settled and developed for agricultural and other

purposes by the white man, early reports indicated an

abundance of birds reaching great proportions. Patterson

(11, pp.17-20) presents a fine suniary of these reports

and gives an account of the rapid decline in sage grouse

numbers which occurred in the years previous to 1937.

At that time, according to many conservationists, there

were few sage grouse remaining over much of their former

range. Patterson attributed the decline to "the settle-

ment of the West and the inevitable intensification of

agriculture, grazing, and hunting activities." Martin,

Zim, and Nelson (9, p.14) have estimated the original sage
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grouse habitat of North America as having been reduced by

per cent. The species had become entirely eliminated

in New Mexico and apparently in British Columbia, Patter-

son (11, p.12). By l9O, sage grouse had increased their

numbers over much of their original range and hunting was

again permitted by a number of states. Although no longer

considered in danger of extermination, larger populations

are still to be desired in some areas.

Batterson and Morse (1, pp.7-8) reported on "abun-

dance" in Oregon as follows: "Accurate measurements of

population density have not been made prior to 19141.

However, general observations and reports of residents of

sage grouse areas indicate that there has been a slow de-

cline of sage grouse populations since 1919. This has

been borne out by the population studies made between

19141 and 19146, which indicated a decrease of 77.14 per

cent on the Baker County Study Areas. The population

curve again started upward in 19147 and continued to rise

during 19148."

Since census techniques for sage grouse are inade-

quate or lacking at the present time, no estimate of total

population in Oregon can be given. Masson (10) considers

the sage grouse in Oregon as exhibiting cyclic tendencies

in population. Index figures obtained from strutting
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ground counts indicate that the species is at or near the

low of the cycle in most areas at the present time, l9)3.
However, he states that ttthe pattern is not consistent as

there are populations that at present appear to be at a

high while adjacent areas are at a very low ebb." Oregon

has had limited open seasons on sage grouse since 19)39.

However, overall abundance was considered so low during

the year of this study, l94, that no hunting season was

held.

Lacking a comparison or other knowledge of numbers on

the study area for previous years, no statement as to

relative abundance can be made. From observations and

comparisons in similar areas nearby, it can be stated that

the study area contained a high density of sage grouse.

It cannot be said that the restricted land use, predator

control, and general protection afforded by the refuge

account for this greater abundance as other areas not

under this type of control were known to contain equal or

possibly greater populations.

No census method was devised for the study area to

show a total population figure. Sage grouse were found in

sufficient numbers to permit extensive observation. Nany

of the observations were made on a local population of

approximately 2S0 birds in the strutting ground and refuge
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headquarters area. There was some difficulty in locating

birds during April and Nay when they were well distributed

throughout the sagebrush flats for breeding and nesting

purposes. However, large numbers could be found when the

birds were later concentrated in the meadow areas. One

hundred or more sage grouse could often be seen in one

small meadow during the morning or evening feeding and

watering period. This led to a false impression of

abundance to those unfamilar with the habits of the

species. An explanation of the overall range available to

and occupied by these concentrations of sage grouse was

generally necessary to correct this misinterpretation.



LIFE HISTORY OF THE SAGE GROUSE

No attempt is made here to present the entire life

history of the sage grouse since this study was not in

operation over an entire year. Those phases of the life

history that were investigated during this study are pre-

sented in essentially the same order as they were en-

countered as the months progressed from April to Septem-

ber.

Strutting Activities

Shortly after arrival on the study area on April 9,

l9)4, an attempt was made to locate one or more strutting

grounds for observation. On April 19, the first of. two

such strutting grounds was located about one mile north-

east of the refuge headquarters and three days later, on

April 22, a second strutting area was located just over a

low rise and less than 300 yards to the northeast of the

first site. A stone blind was constructed at the edge of

the first strutting ground from which most of the follow-

ing observations were made. Arrival on the study area was

at a time when most of the strutting activity had been

completed. Early activity, therefore, cannot be described.

From April 19 until the cessation of the strutting

activities on May 4, observations were made at various
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intervals primarily for the purpose of supplying infona-

tion on this phase of the life history of the sage grouse

as related to this area in particular. This was also done

to provide a comparison with studies from other areas and

states. For such information as might concern courtship,

mating, mating behavior, and other data on the strutting

activities of the sage grouse, the reader s referred to

the Wyoming study made by Patterson (11, pp.l514-l6)
which is very detailed and complete on this phase of the

life history of this species.

Sites Utilized

Girard (14, p.9) states that the strutting site se-

lected is usually a barren area surrounded by sagebrush.

Batterson and Morse (1, p.9) state that the "areas for

strutting were bare areas, usually located in the valleys

or around creek draws." Patterson (11, p:p.16l-l62) lists

a wide variety of topographical features and land use

areas utilized as locations for strutting grounds by the

sage grouse. Windswept ridges and flat sagebrush areas as

well as a wide variety of barren or open sites such as

sheep corrals and even air strips were recorded by him as

being used as locations for strutting,

The two strutting grounds observed in this study were
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unique in that they were seemingly picked at random by the

birds and showed no specialization as to barrenness or

exposure. They were located about 300 yards apart, just

over a slight rise in the sagebrush flat from each other,

and showed no difterentiation from the surrounding area

except that the sagebrush plants were slightly stunted

from the feeding and trampling activities of the birds in

the confines of such a restricted area. The strutting

grounds were very rocky with little flat ground exposed

but this did not seem to deter strutting efforts. Indeed,

some of the male sage grouse were frequently seen to uti-

lize rocks as vantage points and strutting platforms. One

bird was observed to utilize a rock nine inches in height

during the entire morning performance. This habit re-

quired the elimination of the three or four steps for.jard.

that usually preceded the expulsion of air from the air

sacs but otherwise the display from this elevated position

was identical to the normal performance of birds on level

ground.

Territoriality

Girard (Li, p.9) and Patterson (11, p.l'6) state that

the adult sage grouse males in particular have definite

territories set up on the strutting grounds and seldom

leave their areas during strutting. Contrary to this,
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Griner (5, p.19) believes that there is no territoriality

exhibited and that observations were made of cocks chasing

hens for as far as 20 to 25 yards, Observations made

during this present study for the Hart Mountain area

showed that the older males did exhibit territoriality on

the strutting grounds and that no instance was recorded of

any bird leaving his area to pursue a female even during

the later stages of the strutting cycle when visits by

hens were infrequent.

Display Observations

The strutting display was not entirely limited to the

mature birds or to the confines of the strutting grounds

or the strutting season. The males generally leave the

strutting grounds alone or in small groups. On April 22,

two small groups of males wore being observed while feed-

ing about twenty minutes after leaving the strutting

grounds when they were seen to commence to strut again

upon the appearance of three females. They continued to

strut very vigorously f or over ten minutes until the f e-

males all fed out of the immediate area. This would tend

to indicate that the male sage grouse are not restricted

to particular territories in a particular area to perform

active courtship display.
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On June 9, a very young sage grouse chick, estimated

to be not over four weeks old, was seen to imitate the

strutting act, only once, but very perfectly. Again, on

July 20, an immature juvenile male of about eight weeks

of age was seen trying to carry out the strutting act

three or four times at short intervals. On the basis of

these observations it seems likely that this seaial

characteristic of the male sage grouse might develop at a

very early age, at least in some of the young males.

Interrupting Factors

During the first few days that observations were

made, when the birds were still strutting very vigorously,

it was noticed how very tolerant they were to intruders in

the strutting area. The observers' approach to the blind

caused only a momentary cessation of activities by the

grouse nearest the blind. Birds located farther away were

unaffected if the approach was made slowly although in

plain sight. In one instance, a doe antelope leisurely

walked through the strutting ground. This caused no inter-

ruption whatever. The prime example, however, was re-

corded when a bobcat crossed the strutting ground between

the main group of older birds and the outer group of

younger birds while apparently on the hunt for mice and

other small rodents. He paid no particular attention to
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the grouse and at no time did he make any attempt to stalk

and kill one. Even though the bobcat was in plain sight

of the majority of the birds, only the closest bird, which

was about Lo feet away, stopped strutting for a few min-

utes to stand erect and look him over.

These observations are not meant to imply that the

sage grouse males become entirely unwary during the

courtship display. In one observed instance, the entire

assemblage of 23 males were noticed to stop their acti-

vities simultaneously and flatten themselves close to the

ground and remain perfectly still for over five minutes.

The cause for this was finally determined to be a passing

golden eagle that was high enough and far enough in the

distance to require the use of high powered binoculars to

determine its identity. When the eagle had left the area,

the sage grouse again commenced strutting. Apparently,

they recognize the degree of any apparent danger and react

accordingly.

Cessation of Activities

As mentioned previously, strutting activities wore

nearing completion when observations began on April 19.

A wide discrepancy in numbers of birds present from day

to day on the strutting grounds was noticed. This condi-

tion appeared most likely due to the prevailing weather



31

conditions and to the waning interests of the younger

males. On April 28, a particularly cold and damp morning,

only 18 birds were recorded present on the two strutting

grounds combined which was a loss of 52 birds from the re-

corded high total of 70. Those birds present appeared to

be the older cocks. The younger birds which were located

around the edges of the strutting ground became notice-

ably less active as time went on and soon visited the area

only for short periods. Occasionally, during inclement

weather especially, very few would appear.

On May 5, the evening strutting session was recorded

as having ceased completely as no birds were seen on the

strutting areas that day or after. The last recorded

morning session was on May L, when a total of only 12

males and no females was recorded. A check could not be

made again until Nay 8 when only one male was recorded as

present for both grounds and he was inactive. The

strutting activities had thus ceased somewhere between

Nay L and Nay 8, possibly on May 5, the same day that the

evening strutting was recorded as having ended.

These dates compare favorably with the date of Nay 15
given for the cessation of strutting activities in Baker

County, Oregon, by Batterson and Morse (1, p.8). They

also record some remnant strutting activity present until

the first of June. They list February 12 as the earliest
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date that strutting was observed in Baker county. Al-

though no substantiating evidence can be given, it is be

lieved that the onset of strutting activities for the Hart

Mountain area will closely approach this date. Partial

proof of this was received through a conversation with a

local rancher in the area who remembers seeing a group of

sage grouse "strutting their stuff" in the snow, sometime

in February of this year, Actual mating does not

occur until about March, however.

Reproduction

Nesting Activity

Soon after arrival on the study area, every oppor-

tunity was taken to locate nesting areas and to search for

individual nests. Duties connected with the antelope

project required many hours of random wandering over the

sagebrush flats, dry lake basins, and table lands. Hence,

this method was used in searching for nests in order to

take advantage of all time spent in nesting areas. Most

of the searching was done on foot with some later use

being made of a saddle horse.

Nests were located under various conditions. The

most difficult nests to find, and probably the most over-

looked, were those that were covered by the incubating hen.
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The hen is very inconspicuous because of her protective

coloration. Her nest is often located in the shadows of

the nest cover which provides little contrast for recogni-

tion. Occasionally the hen would flush from the nest

upon the approach of the observer. The nest could then

generally be found by niakin. an intensive search of the

general area from which the hen flew. Hens without nests

were almost always in the company of one or more other

hens and no nest search was justified when flushing such

groups. Another method used was to observe a long stretch

of gravel road with binoculars during the evening feeding

and dusting period. Incubating hens that came to feed and

dust on the road could be distinguished from "dry" hens as

they were always alone and fed and dusted very hurriedly.

These hens were then followed through the binoculars until

they returned to the nest or general nest area. The loca-

tion was irarked and a ]ater search would generally produce

the nest. If the hen flew any great distance from the

road or landed far from the nest and walked in to it, lo-

cation then became difficult.

The circumstances under which most of the nests were

found amounted to finding them in a deserted, hatched, or

destroyed condition. The area and time element restricts

one observer in finding any large number of active nests.

The majority were found located under low sagebrush or
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similar cover as discussed later. The eggs have-some de-

gree of protective coloration in their brown spotting but

they became easier to find as experience was gained by

the observer. No nests were found to have been covered

by the hen upon leaving the nest. Hatched and destroyed

nests were the easiest to find because of the occasional

scattering of shells or dry egg membranes in the immediate

vicinity. Many of the hens deposit a large cloacal drop-

ping called a "clocker" within a short distance of the

nest when leaving to feed. A search of the area around

such droppings would often reveal a nest.

Nests were found both on the Hart Mountain Refuge

study area and the Drakes Flat area. Seven were located

on Drakes Flat by Hansen and Yoakwu while engaged in the

antelope project work with the remaining i4. of the total

Of l being found on the refuge study area. All nests

were located on the flat or gently rolling sagebrush

plains. Most of them were found in situations of level

topography which prevailed over most of the area. No

preference was shown for particular exposures where

gently sloping hills were utilized,

All nests were located beneath one or two cover

plants and none were found in exposed situations. The

preferred nesting situation was where two cover plants
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were closely adjoined forming an arc or hollow between

them. Seven different plants were found to be utilized

for nesting cover. These are listed in their order of ma-

portance as nesting cover as follows: Low sage, Artemisia

tridentata var. arbuscula; hop sage, Grayia spinosa; big

sage, Arternisia tridentata Nutt.; grey tetrademia, Tetra-

dymia canescens; snakeweed or matchbrush, Gutierrezia

sarothrae; bitterbrush, Purshia tridentata; and rabbit-

brush, Chrysothamnus nauseosus (Pall.) Britt.

Six of the seven listed species were utilized on the

refuge study area. Bitterbrush was scarce or absent on

this nesting area and no use was recorded. Low sage and

bitterbrush were the only species used on the Drakes Flat

area. It is likely that others were utilizedalso as the

number of observations from that area was small. In eight

cases two plant species formed the nest cover. In only

one case was a defoliated, dead plant utilized.

The sagebrush species were the dominant plants of the

area and were thus most likely utilized because of availa-

bility. Hop sage and grey tetrademia wore not heavily

utilized since they were not numerous and appeared in only

certain areas. Rabbitbrush proved to be the only exception

for it was only found to be utilized in one case and yet

it was quite common over most all of the nesting area.

In almost every case, the nest cover surrounded
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three-quarters of the nest with about one-quarter being

open which presented the appearance of being an opening

for entrance to, or exit from, the nest. However, close

observation revealed that this opening was not the only

entrance or exit utilized by the hen. Although it would

appear that the opening was to serve as a rapid means of

exit from the nest, observations showed that in only a

very few instances was the hen noticed to be sitting on

the nest in such a manner that she was facing this open-

ing. Just as often as not she would be found facing away

from the opening. The most conon incubating position ap-

peared to be crosswise from the entrance and facing

slightly away from it. When approached from the open

side, the hen would force her way through the nest cover

flushing from the opposite side. While making observa-

tions of incubating hens from a blind, it was again

noticed that the actual entrance to the nest was sometimes

made from a closed side of the nest as well.

The height of nesting cover ranged from a case where

a bitterbrush plant L1.8 inches high was used to one where

a nest was located under a low sage only 13 inches high.

The average cover plant height of all Sl nests was approxi-

mately 19 inches. This figure compares favorably with

the average height of the majority of the cover in the

nesting areas. This seems to indicate more a matter of
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availability than choice in the selection of nest sites as

concerns the height of the nesting cover.

Proximity of Nests to Roads and Water

During the nest searching operations it was noticed

that the roadside areas had a density of sage grouse nests

that might be designated as a "light concentration" when

compared with the vast sagebrush areas of habitat avail-

able for nesting. These roads were graveled and carried

very little traffic, especially during the early spring

while nesting was under way. Some of the nests were as

close as six feet from the shoulder of the road. Beyond

a distance of 100 feet from the road the nesting density

was no higher than the average for all of the nesting areas

utilized.

The vegetation along the roadside areas was similar

to that of the many acres of sagebrush habitat extending

out from them. The reasons why so many of the hens in

these particular areas chose to nest near the roads was

not apparent. It was assumed to possibly be a combination

of readily available food supplies and dusting areas.

During the morning and evening feeding periods, the hens

from nests close to the roadside could be seen hurrying

out to dust and gathering a quick meal from the sprouting

green vegetation that appeared early along the roadsides.
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Apparently, this advantage and the slight differences of

environment from the vast sagebrush habitat was enough to

attract a large number of the hens of the vicinity to nest

there.

No connection was noticed to exist between nest site

selection and the presence of permanent surface water sup-

plies. During the nesting period in the Hart Mountain

area, available water for sage grouse use could be found

almost anywhere. The water supply at this time of year

presents no particular problem as the spring rains and

snows create many small standing pools in places of poor

drainage and in rock depressions as well as adding to the

supply of water found in the creeks and reservoirs in the

area. None of the hens that came out to the roads to

feed and dust were recorded as flying to water and none of

the flights to water that were common later in the suiimer

were observed during the nesting period. Sage grouse

tracks around the reservoirs and creek beds were recorded

as infrequent or rare during the nesting period. The

water requirements of the sage grouse at this time were

most likely satisfied by the numerous sources mentioned

previously.

No nesting concentrations were found in areas of ap-

parent suitable nesting habitat located near sources of

permanent water. The majority of the observed nests were
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located on the sagebrush flats one to three miles from the

nearest permanent water source.

Clutch Size and Egg Measurements

Of the combined total of l nests, 23 of these were

recorded as complete clutches. The average number of eggs

in the clutch was determined on the basis of these 23 nests

alone. The data from the other nests found was not reli-

able for various reasons. In most cases where clutch size

could not be determined the nests were usually deserted

during egg laying or were found in a destroyed condition.

This presented the possibility of some of the eggs having

been carried off or buried as was sometimes the case when

a badger was involved and, to a lesser extent, with raven

predation.

This sample of 23 complete nests consisted of six

nests having six eggs each, which was the smallest clutch

size found; nine nests having seven eggs present in each;

seven nests of eight eggs each; and one nest containing

nine eggs, the largest clutch size found. The average

clutch was found to contain 7.13 eggs. Eggs per clutch

given here are comparable to those found by other workers

in other areas. Bent (2, p.303) lists clutches of 10 to

13 and as high as 17 eggs for some localities which might

indicate that community or "dump" nests do occur. No
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evidence to this effect was found during this study. How-

ever, there was some evidence found that might indicate

that an occasional egg might be dropped at random before

the clutch is started. Two such eggs were found during

nest searching operations, one in the middle of a strut-

ting ground and one on the edge of an old road. Both were

undamaged with no nest present anywhere close by and there

were no signs of any predator having had contact with

them. It appeared as though they had been deposited at

random. If connunity nests and the random dropping of

early eggs does occur, it is probably an infrequent or

rare thing as suggested by the combined evidence of the

sage grouse studies available to date along with the

present one.

Egg measurements were taken from a total of four de-

serted nests and a number of miscellaneous eggs from vari-

ous sources. A micrometer was used and a total of 30 eggs

was measured and recorded as to length and width at the

widest point to the thousandth of an inch.

"The average size of 109 specimens in the United

States National Museum is 2.16 inches by 1.148 inches, The

largest egg of the series measures 2.314inches by. l.

inches; the smallest 2.014inches by 1.141 inches."---Grin-

nell, Bryant, and Storer (6, p.566). As a comparison we

find that from the 30 specimens used in this study, the
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average size was calculated to be 2.29 inches in length

and i.L8 inches in width. The largest egg measured was

2.37 inches in length by l.L0 inches; the smallest was

2.10 inches by l.t4.6 inches. Comparing the two samples, it

was found that the eggs from this study had a larger ave-

rage size, a larger single egg, and no egg as small as

was found in the museum series. This would indicate that

a slightly larger sized egg is generally found in the area

of this study but it is possible that the sample size of

30 was not large enough to give as true a measure as would

be desirable.

Nesting' Dates

The first nest was located on April 1L, having two

eggs present. This nest and all other nests found up to

April 2L1. were incomplete clutches. The earliest hatching

date recorded was Nay 8. Allowing about 28 days for in-

cubation and about eight to ten for the laying period, it

was determined that the first egg was laid about April 1.

Undoubtedly some nestinF' may have begun before this date

but it is believed that this early activity was carried on

by a small percentage of the nesting birds. Therefore,

during l9L. in the Hart Mountain area, nesting activities

began about April 1 with the majority of initial incuba-

tion taking place between April l and April 25.
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As previously stated, the earliest hatching date

known was Nay 8. The peak, however, as determined by

active nests under observation, occurred during the

period between May 12 and 20. Using the sizes and age

classes of chicks observed, it was likely that very little

hatching occurred before May 8. However, late hatches

were observed quite frequently after Nay 20. On June 21,

a chick was caught that was estimated to be not over 10

days old. This would place this particular hatching time

at about June 11. This was the latest hatching date re-

corded. Such late hatches might possibly be attributed

to renesting. Since the first group o.f hen birds without

chicks and thought to be from abandoned or destroyed

nests was seen as early as May 1, it was believed that

little renesting did occur.

Girard (14, p.11) believed that the onset of egg lay-

ing depended upon the character of the season. Patterson

(11, p.121) found that increases in altitude delayed nest-

ing activities. He has recorded a nest hatching as late

as July 1 on his Wyoming study area.

Incubation

A recording thermometer was used in an attempt to de-

terniine the activities of the hen sage grouse as regards

attendance on the nest during the incubation period. The
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temperature recording apparatus used
in the incubation experiments. Hart
Mountain proper is shown in the back-
ground.

thermal element used was not of the correct type or suffi-

ciently sensitive to record the incubation temperature de-

livered to the eggs. No attempt was made to make this

determination. The sole purpose of this experiment was to

determine when the hen left the nest for feeding or other

purposes and for what length of time she was gone.

The element of the recorder was placed in the nest,

exposed amongst the eggs, and the recording mechanism lo-

cated the full length of the cable, twenty feet away. The

recording mechanism was then covered with rocks for camou-

flage on the side towards the nest (Figure Li). In conduct-

ing this experiment on four different nests, no desertion

was recorded because of the presence of the element in the

L3



nest or of the ticking of the recording mechanism nearby.

The degree of success of the experiment was shown to

be very dependent on the amount of exposure and placement

given the element in the nest. In one case, the element

was not suitably placed and the recording chart did not

show the drops in temperature when the hen left the nest

as accurately as a placement where the element was exposed

to the full body heat of the hen. However., three nests

were successfully and accurately recorded and provided the

information desired.

Upon proper placement and exposure of the element in

the nest, the recording chart would show an almost immedi-

ate drop in temperature when the hen left the nest. Con-

versely, upon the return of the hen to the nest, the

temperature would begin an immediate and steady rise when

the body heat was applied. It was necessary to return to

the nest but once each day to change the chart on the re-

corder. The approximate time that the hen left and re-

turned to the nest could be read directly from the chart

(Figure S).

The results of the experiment showed that the hen

left the nest only twice daily for the purpose of feeding.

In one case, the chart showed that the hen had left for a

period of about thirty minutes shortly after midnight.

This was an exception in this experiment and it was



Figure . Representative temperature chart
taken from one of the incubation experiments.

Point A - Element inserted in nest.
Point B - Hen returns to nest.
Points C and E - Hen leaves to feed.
Points D and F - Hen returns from feeding.
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assumed that the hen had probably been disturbed by cat-

tle, a predator, or other cause during the night.

On April 214, the experiment was set up in nest number

two and a record was maintained until May 6. For this

particular hen it was found that she was very constant in

choosing when to go to feed in the morning and in the

evening as there was very little variation in the time re-

corded from day to day. The earliest she left the nest in

the morning was at 14:30 a.m. and the latest at :lO a.m.

The usual time she left in the morning was at about 14:14S

a.m. The earliest she left the nest in the evening was at

5:145p.m. and the latest at 6:)4S p.m. The usual time she

left the nest in the evening was at about 6l p.m. The

weather during this period was very constant with no great

fluctuations in temperatures recorded.

On May 8, the temperature apparatus was moved to nest

number l for a period of six days, ending on Nay 13.

This hen was very erratic in leaving the nest to feed.

The earliest time recorded for her having left the nest in

the morning was at 14:l a.m. and the latest at 6:O a.m.,

a range of one hour and thirty-five minutes. This was a

difference in range of 50 minutes in comparison with the

corresponding results from nest number two. No usual time

of departure was noticed for the hen of nest number 15 as

concerned morning departure as it varied greatly from day
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to day. The earliest time that the hen left the nest in

the evening was at 6:20 p.m. and the latest at 7:20 p.m.

The time range of one hour here is exactly the same as for

the experiment on nest number two. However, the varia-

tion from day to day was greater with no usual time of

departure being noted. The weather during this period was

also rather constant and varied only slightly from the

conditions prevailing during the experiment with nest

number two.

The time preferred by the hen to leave the nest to

feed, based on the results from these two experiments, may

possibly be determined by the habits of the individual

bird or may vary because of some unknown causes. One of

these causes might possibly be weather as it was noticed

in an unsuccessful experiment on another nest that on one

particularly cold and windy morning the hen did not leave

the nest until 8:io a.m. Some of the erratic and late de-

partures from the nest might be attributed to the nearby

presence of some intruder as a circling raptor, ravens, or

mammalian predator.

Direct observations and the thermograph records indi-

cate that the morning feeding period will usually fall

somewhere between )4:30 a.m. and 6:30 a.m. and the evening

period somewhere between 6:00 p.m. and 7:00 p.m. for the

dates indicated.
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The amount of time spent away from the nest was de-

termined by recording the interval between the points on

the chart recording a sharp drop in temperature when the

hen left the nest and where the temperature began a steady

rise upon the return of the hen to the nest. The period

varied from as little as ten minutes, during cold or ad-

verse weather or during the last few days of incubation,

to as long as 3 minutes during the first few days of the

incubation period. The average length of time spent in

feeding or returning to the nest after being disturbed

was found to be somewhere between l and 2 minutes.

The temperature apparatus was transferred to nest

number 20 for a period of four days from May 16 to May 19,

as the eggs of this nest were known to be close to hatch-

ing. The chart records showed that during the last two

days of incubation the hen did not leave the nest to feed

except for a short period of about ten minutes at about

7:00 p.m. of the second day before hatching. She did not

leave the nest at all the day before or during the day of

hatching.

Time Required for Incubation

Four nests which were under observation during the

egg laying period were recorded as to the date that the

hen first stayed on the nest and began active incubation.
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Unfortunately, three of these nests were lost to predation

or were deserted but the fourth nest hatched successfully

and provided the only information in this study as to the

length of time required for incubation.

Nest number 2 had been set up for the thermograph ex-

periment and the chart records showed that the hen began

and continued active incubation at approximately 8:00 a.rn.

on April 21. This was the first time she had been ob-

served on the nest. At mid-day on May 19, the hen was

recorded as still actively incubating but at 10:00 a.m.

on the following day, May 20, the nest was observed to

have hatched successfully and the hen and chicks had left

the nest area. The egg membranes were fairly well dried

so it was assumed that the most likely time of hatching

was late in the previous day. From April 21 to May 19

would then indicate an active incubation period of 29

days.

Girard (14, p.12) has recorded the incubation period

of sage grouse as being 22 days. Batterson and Morse

(1, p.13) record 2 days and Patterson (11, pp.118-120)

records between 2 and 27 days. Further investigation

may prove this 29-day incubation period to be an excep-

tion rather than the rule for the Hart Mountain area.



Figure 6. A successfully hatched sage grouse nest.
Note shell caps outside of the nest.

Nesting Success

Each nest found was placed in one of three cate-

gories. These were listed as having been hatched, de-

serted, or destroyed. Deserted nests were identified by

the chilled and unattended eggs. Destruction of a nest

was evident by the broken and scattered condition of the

eggs in and around the nest. Usually some evidence, such

as hairs or droppings where mammals were concerned, or

bill marks, droppings, or feathers in the cases of avian

predators were present. Avian and mammalian nest preda-

tors have characteristic means of opening the eggs. This

helped to detennine the destructive agent in many cases.



Hatched nests were identified by the presence of shell'

caps and dry egg membranes (Figure 6). In almost all

cases, some of the eggs, caps, or membranes were found

outside the nest. For this reason, locating hatched nests

was believed to be just as likely as locating destroyed

nests which were generally characterized by a scattering

of shells about the nest also. In some cases, none of

the eggs in a destroyed nest were removed from the nest.

In some cases involving badger destruction, the eggs were

found to be buried completely out of sight near the nest.

If it were not for the consideration of the above facts,

it could be assumed that more destroyed nests would

generally be found because of easier location of the

scattered shell remnants about the nest. This would be in

comparison to hatched nests where the shell remnants are

generally considered as remaining partially concealed in

the nest under the nest cover.

The seven nests located on the Drakes Flat area were

used in determining clutch sizes, nest cover species, and

other related information. They were not included in de-

termining nesting success for the refuge study area.

They were included in a second computation of nesting suc-

cess for both areas in order to show what might possibly

be the nesting success for a large general area. Several

factors affecting nesting success are discussed separately



as follows.

TABLE 1

SNOW DEPTHS AND TEMPERATURES RECORDED AT THE
HART MOUNTAIN REFUGE HEADQUARTERS,

APRIL, MAY, JUNE 19L11-1953

52

Weather. Since nesting began on approximately April 1

and the peak of hatching was passed by May 30, these two

months were of primary concern in measuring the effects

of weather conditions on nesting. The weather conditions

after May 30 affected brood survival more than nesting

success as very few nests were believed to have hatched

after that date. To present a long range summary of

weather conditions during April and May on the refuge

study area, snow depth and temperature records were ac-

q.uired for a.13-year period,l9Ll to 1953 (Table 1).

During this period the maximum snow depth for April was

21.5 inches and 17 inches for Nay. The minimum for each

SNOW DEPTHS TEMPERATURES

maxi-
Month mum

mini-
mum

aye-
rage

maxi-
mum

mini-
mum

average
maximum

average
minimum

April 21.5" 0" 5.L6" 76°F. -17°F. 70°F. .13.5°F.
May 17.0" 0" 6.21j." 82°F. 16°F. 76°F. 21.0°F.

June 2.5" 0" .56" 91t°F. 20°F. 82°F. 26.0°F.



TABLE 2

PRECIPITATION AND TEMPERATURE RECORDS FROM THE
HART MOUNTAIN REJGE HEADOJJARTERS,

APRIL, MAY, JUNE, l9L.

of these two months was zero inches. The average depth

for April was 5.L6 inches and 6.2L inches for May. Con-

cerning temperatures for this 13-year period, the maximum

for April was 76° F. and 82° F. for May. The minimum

temperature for April was -17° and 16° F. for May. A bet-

ter evaluation of temperature conditions was shown in the

average maximum and average minimum figures. The average

0 0maximum for April was 70 and 76 F. for May. The average

0 rminimum for April was l3. and 21 F. for May.

Comparable weather data was recorded for the study

year l9L. (Table 2). Total precipitation for April was

.62 inch, part of which was in the form of snow amounting

to 2.0 inches in depth. Total precipitation for May was

i.2 inches, part of which was 3.0 inches of snow. The

month of April was mild with no critical storms. The

total
precipi-

total
snow-

minimum
temper-

maximum
temper- average average

Month tation fall ature ature minimum maximum

April .62" 2.0" l°F. 71°F. 29.3°F. 6.3°F.

May 3.08 13°F. 8°F. 33.3°F. 68.7°F.

June 2.32" 1.2" 27°F. 8°F. 13l.)40F. 6.0°F.
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temperature for this month never dropped below i° F. and

had a 29.3° average minimum. The highest temperature re-

corded for the month was 71°, the average maximum being

56.3°. Thus, weather conditions during April favored a

successful nesting period for sage grouse.

The following month of Nay varied little with the

exception that a severe storm occurred on Nay 29. On

this day, .70 inch of rain and 1.0 inch of snow, sleet, ar1

hail fell and were accompanied by strong winds and gener-

ally cold weather prevailed. No evidence was obtained that

indicated this storm was detrimental to sage grouse nest-

ing or brood survival. The peak of hatching was over and

few hens were incubating at the time of this storm.

Weather conditions during the rest of the month were not

critical. The maximum temperature recorded was 850 F.

with an average maximum of 68.70. The minimum temperature

recorded was 130 F. with an average minimum of 33,30

In making a comparison of April and Nay of 195)4 with

the same months for the years 19)41 to 1953, it appeared

that the weather conditions for the study year were much

more conducive to successful nesting on the basis of more

mild conditions with less extremes in temperature.

Desertion. Five nests or 11.36 per cent of the LL nests

found on the refuge study area were deserted. One of these

five nests was deserted after cattle had been driven past
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the nest by a local rancher who reported the nest. Aside

from this case and an additional one whore cause of de-.

sertion could not be determined, the other three in-

stances of desertion were believed attributable to the

activity in the area caused by the research personnel

while engaged in their fact finding activities. This may

present an untrue picture of the importance of desertion

in nesting success, under refuge conditions especially.

However, the only human activity in the nesting area was

that of the research staff. Few cattle were in the area

during this period and were not a factor affecting nesting

success. Thus, it is probable that the more densely in-

habited and utilized areas of private or other lands

where sage grouse nest might experience a higher deser-

tion loss than is found within the seclusion of refuge

boundaries. Nest desertion was responsible for the loss

of five nests or 9.8 per cent of the combined total of 51

nests under observation on the two study areas.

Infertile or chilled eggs. Infertile and chilled eggs ax

combined here because of the inability to distinguish be-

tween the two under field conditions. Only three of the

lL. successful nests recorded for the refuge study area

were found to contain infertile or chilled eggs. These

three nests contained eight eggs each. Two of these each

contained one infertile or chilled egg and the remaining



nest contained two. This was a 21.14 per cent occurrence

for the refuge and a l per cent occurrence for the

Drakes Flat and refuge areas combined. However, only

these four infertile or chilled eggs were found in a total

production of 1614 eggs for 20 successful nests. There-

fore, infertile or chilled eggs accounted for only 2.14 per

cent of the total egg production. Patterson (11, p.1114)

records a and a fi.3 per cent figure, in this regard,

for his Wyoming study for the years 19149 and l90 respec-

tively.

Nest predation. Destruction by predators on the refuge

study area amounted to 2 nests or a loss of 6.8 per cent

of the )4i. nests observed. One nest of the seven found on

the Drakes Flat area was destroyed. Combining the numbers

of nests from the two areas, it was found that a loss of

26 of the l nests or almost 51 per cent was attributed to

nest predation (Table 3).
Badgers, Taxidea taxus neglecta Mearns, destroyed

the greatest number of sage grouse nests during the study

period. Avian predation was of lesser importance and

losses to ground squirrels were of minor importance

(Table Li). Two of the destroyed nests found were listed

under unknown causes because of the lack of evidence point-

ing to any particular predator. Listing unknown causes



TABLE 3

SUNI'IARY OF THE NESTING STUDY DATA FROM THE
HART MOUNTAIN REFUGE AND DRAKS FLAT AREAS

19514

Total Nests Nests Nests Total Nest
Nests Hatched Destroyed Deserted Mortality

No. No. % No. % No. No.

51 100 20 39.2 26 51 5 9.8 31 60.78

TABLE 14

SOURCES OF SAGE GROUSE NEST DESTRUCTION ON IIE
HART MOUNTAIN REFUGE D DRAKS FLAT AREAS

19514

No. total No. % No. % No. % No. %

26 51 17 33.3 14 7.8 2 14.0 3 5.9

No. those No. % No. % No. % No. %
dest royed

26 100 17 65.14 Lj. 15.14 2 7.8 3 11.5

57

Total Nests Ground Unimown
Destroyed Badgers Ravens Squirrels Predator



was necessary where it was believed that a nest had been

visited by other predators after the initial act of

destruction. The knowledge of those predators existing

on the study area and examination of any evidence or sign

left at the destroyed nest generally facilitated correct

identification of the species involved.

The minor significance of ground squirrel predation

during this observational period was attributed to their

absence over most of the nesting areas. The ground was

rocky and very hard which presented a difficulty in bur-

rowing. This was reflected in the fact that sight records

for the entire nesting period listed only two yellow-

bellied marrnots, Marmota flaviventris (Audubon and Bach-

man), and seven least chipmunks, Eutamias minimus (Bach-

man), as having been seen on the nesting areas. Both of

these species are at home in rocky situations. Their im-

portance as predators on sage grouse nests was believed

to be of little or no importanceon the study area. Two

cases of nest destruction were attributed to ground

squirrel predation. The species involved was believed to

have been the Oregon ground squirrel, Citellus beldingi

(Merriam). Both of these nests were found in close proxi-

mity to a large meadow where this species was known to

occur. Parts of sage grouse egg shells were found at the

entrance to one of the burrows. Nesting losses due to



ground squirrel predation accounted for )4. per cent of

all nests observed on the study area. No ground squirrel

losses were recorded in the seven Drakes Flat nests.

Ground squirrel losses for the two areas combined ac-

counted for 3.92 per cent of the total number of nests

found.

Batterson and Morse (1, pp.lL.-l) did not record any

nesting losses from ground squirrel predation f or their

Baker County, Oregon, study. However, Patterson (11, p.

107) attributed a total of L2 per cent of all of his

Wyoming study nest losses to this cause. The species he

found mainly responsible were the Wyoming ground squirrel,

Citeflus richardsonj elegans (Sabine), and the small

striped ground squirrel, Citellus tridecemlineatus parvus

(Allen). Neither of these subspecies is found in Oregon.

Two additional destroyed nests were found on the

refuge study area where the predators involved could not

be determined. Both of these nests appeared to have been

visited by one or more kinds of predator after the initial

act of destruction. This resulted in the elimination of

evidence which might have been left by the original preda-

tor. Nests destroyed by unidentified predators accounted

for these two nests or L1. per cent of all nests observed

on the refuge study area. Only one such destroyed nest

was found on the Drakes Flat area. Therefore, three
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Figure 7. Typical openings made in sage grouse eggs by
a raven. Note the bill hole in the egg at the lower
left.

nests of the total of 51 or a loss of 5.88 per cent for

the two areas combined, were listed as destroyed but by

unidentified predators. It was possible that these nests

or possibly some of the other destroyed nests had been

deserted or were infertile clutches before the act of de-

struction took place. However, no positive verification

of the above possibility was obtained. Evidence of nest

desertion and eg infertility was found to be negligible

so this possibility was not considered.

Avian nest predation was easily identified by the

presence of a bill hole, the neatly opened side of the

egg, the undisturbed condition of the nest, or a com-

bination of the above (Figure 7). Occasionally, feathers
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or droppings were left near the nest by the predator.

Ravens, crows, and magpies are imown to be predators on

sage grouse nests. However, only the raven is believed

responsible for what avian nest predation occurred during

this study as sight records during the nesting season in-

cluded only this species. It was believed that two pairs

of ravens comprised all or most of these sight records.

The first crows were not seen on the refuge until July 18

and the first magpies not until July 28. This was fully

two months after hatching and was of no significance in

nest or brood predation.

Ravens destroyed four of the )4)4 refuge study area

nests. This was a loss from avian predation of 9.1 per

cent. No avian nest losses were recorded for the Drakes

Flat area. Consequently, for both areas combined, avian

predation was responsible for the loss of 7.8)4 per cent of

the total of l nests.

Batterson and Norse (1, pp.1)4-iS) found the raven to

be a nest predator of the highest importance and the great-

est limiting factor on sage grouse on their Baker County

study areas during the years of the study. Ravens account-

ed for a 50 per cent loss of all of the nests they observed.

Patterson (11, p.107) attributed a loss of 11 per cent of

all nests destroyed to magpies but makes no mention of any

losses due to ravens or crows.
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Badger predation was found to be the most frequent

cause of nesting loss. Badgers appeared to be numerous

over the entire refuge. Twenty-one were taken incidental

to bobcat, Lynx rufus Merriam, and coyote, Canis latrans

Merriam, trapping during the period from July 20 to Sep-

tember 12, l9L. Of the )4 nests observed on the refuge

study area, 17 were Imown to have been destroyed by bad-

gers. This was an observed loss of 38.6 per cent. No

badger losses were recorded for the Drakes Flat area. For

the two areas with all nests combined, badgers were re-

sponsible for a 33.3 per cent loss.

Badger predation was evident where it occurred be-

cause of the badly crushed eggs and disturbance of the

nest and surrounding area. Digging was £requently evi-

dent. In one case, an entire clutch of seven eggs was

buried completely out of sight within a short distance of

the destroyed nest. It was common to find badger hairs in

or around the destroyed nests, usually in the overhanging

cover of the nest. It has been mentioned that rodents,

over most of the nesting areas, appeared to be low in num-

bers. It is likely that this caused a greater amount of

activity amongst the badgers involved in finding food and

might have been partly responsible for the destruction of

such a large percentage of nests. Batterson and Morse
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(1, pp.lL-1) list a loss of only per cent to badger

predation. Patterson (11, p.107), however, lists a loss

of 36 per cent to badgers for all nests studied.

Coyotes were not plentiful on the refuge during this

study. They have been known to destroy sage grouse nests

but no instance of this was found during the study. Be-

cause of their low numbers and a high rabbit population

which presumably acted as a buffer species, it was be-

lieved that their influence on sage grouse nesting suc-

cess was not an important factor.

Hatching success. Of the )4 nests observed on the refuge

study area, only 1L1. clutches were successful in hatching

for a 31.8 per cent hatching success. However, six of

the seven nests recorded from the Drakes Flat area were

successful. In combining the results from the two areas,

it was found that of the total of 1 nests, 20 were suc-

cessful, giving a hatching success of 39.2 per cent. The

remaining 31 nests or 60.8 per cent were lost to desertion

or predation as previously discussed (Table 3).

Batterson and Morse (1, p.lL) report a 23.7 per cent

success for 131 nests observed during four years of study.

Some partial and some intensive predator control was ap-

plied to their studies. Patterson (11, p.l0L) found the

hatching success of 216 clutches for a two-year period,



l9)49-l9O, to be 38.L per cent. His studies were con-

ductedwithout predator control.

Survival

Adult Mortalities

The degree of mortality in the sage grouse population

of a particular area over a given length of time is not so

easy to determine as is juvenile mortality where brood

counts can be taken. Lacking an efficient and workable

census technique for sage grouse, no method could be ap-

plied during this study that would actually measure popu-

lation loss. Information was therefore limited to ob-

served and to suspected causes and no attempt was made to

apply these data to a total adult population loss figure.

Sage grouse carcasses are difficult to find in the

vast expanse of their habitat. This is due to the pro-

tective coloration of the bird and the rapid rate at

which carcasses of any kind are destroyed or scattered

through the activities of carrion feeders and insects.

During the course of the study a total of 16 adult mor-

talities was found. These were classified as known or

suspected predation, accidents, road mortalities as apart

from other accidents, and unknown causes.

Known or suspected predation accounted for the

6L



6S

largest share, amounting to eight of the known 16 mor-

talitIes. One adult male carcass was found at an eagle

roost, one hen was found killed on the nest and two adult

carcasses were found at the entrance to a bobcat den. The

other four were suspected of being victims of predation

because of the signs of struggle and evidence of having

been fed upon. There was always the possibility that the

carcasses were visited after the birds had died from

other causes, although In these instances predation seemed

evident. Known avian predators on the study area were

the golden eagle, Aqulla chrysaetos (Llnnaeus); the gos-

hawk, Astur atricapillus striatulus Ridgway; Swainson's

hawk, Buteo swainsoni Bonaparte; Ferruginous rough-leg,

Buteo regalis (Gray); and the common marsh hawk, Circus

hudsonius (Linnaeus). No evidence was collected that

would indicate to what extent each species preyed upon

sage grouse, and the carcasses found could not be

analyzed as to the particular species involved.

Sight records of mammalian predators seen during the

course of the study consisted of: one wea8el, Mustela sp.,

four coyotes, and four bobcats.
The predator control records from the Hart Mountain

Refuge from l91 to 19S3 listed a total of 1,397 coyotes

and 82 bobcats as having been removed during this 8-year

period. Methods of removal were trapping, use of "coyote
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getters" or cyanide guns, and use of 1080 poison stations.

Bobcats were considered to be plentiful enough so as to

warrant the assignment of a Federal trapper, Mr. Martin

Ricks, to the refuge. Trapping was the method used since

other means such as the use of 1080 poison stations ap-

peared to be ineffective in lowering their numbers. From

July 20 to September 12, 26 bobcats, 1)4 coyotes and 21

badgers were removed from the refuge.

The rabbit population in the study area was at or

near the peak of their cycle according to the refuge

manager and local residents. A roadside census count gave

an average of 32 black-tailed jackrabbits, Lepus cali-

fornicus wallawalla Merriam, present on a 2-1/8 mile census

route when taken at dusk over a period of four days in

late July. This high buffer species population probably

reduced the degree of predation on sage grouse but no

records were available for comparison with years of low

rabbit densities.

Five carcasses, the second largest adult loss group,

were found where no cause of death could be determined,

Evidence was too slight in these cases to justify them as

victims of predation. Usually the carcasses were well

weathered or had been so well worked over by carrion feed-

ing birds, mammals or insects as to eliminate any evidence

of the cause of death.
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Accidents accounted for two of the 16 sage grouse

mortalities in the adult group. One adult hen was picked

up shortly after being seen to strike a telephone wire

near the refuge headquarters. On August 27, graduate as-

sistant Hansen captured an adult hen sage grouse that was

very weak and in some form of distress. No broken bones

or body injuries could be found so the bird was sent alive

to Dr. E. N. Dickinson, Department of Veterinary Medicine

at Oregon State College. Examination showed that the

bird was extremely emaciated and unable to feed because of

a small, short stick that had not been broken up in the

digestive process and had penetrated the gizzard wall at

both ends. This condition, which is here considered as

an accident, was an individual case and it is doubted that

it occurs with any regularity in sage grouse.

No mortalities were found that could be attributed to

disease or parasites. Heavy infestations of tapeworms

were discovered in individual sage grouse and the possi-

bility of their being a mortality factor will be dis-

cussed under another caption.

Brood Survival

Brood counts. Brood counts were taken at every oppor-

tunity during the course of the study. All counts were

grouped by months so that any seasonal trends or periods
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of heavy losses might be recognized. The most accurate

method of securing complete counts on individual broods

was found to be patient observation along the gravel roads

from a vehicle during the morning and evening feeding

periods. At this time, many of the hens brought their

broods out to the roads for dustin and feeding. They

were then approached quite closely by remaining within the

vehicle. ll the chicks in the brood would eventually

appear on the road or the count was secured when the hen

crossed the road for then the chicks were easily tallied

as they crossed after her. This latter method provided a

reliable count when the chicks were of a very small size

and were easily, missed in even light cover. As suimier

progressed and the meadows dried up, sage grouse broods

became more and more conspicuous against the light back-

ground of dry grasses and were easily and accurately

counted as they fed and watered in these areas.

All counts taken in tall grass or heavy sagebrush

cover that were not believed to be entirely complete were

eliminated from the data. Late in the summer, as the

juveniles approached adult size, they became increasingly

difficult to distinguish from adult birds. Also, at this

time, broods would often come together and at any great

distance or with poor light conditions it was very diffi-

cult to distinguish the young from adults. Fewer brood
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counts are listed for the end of the study as accuracy

was doubted in many cases and many were not recorded for

the above reasons. Therefore, the following counts are

believed to be accurate.

The first brood was seen on Nay 13 when two newly

hatched chicks were located out of a number that had

scattered when approached. So perfect was the protective

plumage coloration and the hiding and freezing reactions

of the young chicks that no additional members of the

brood could be located. Very few counts were taken during

the remainder of this month as the majority of the chicks

were still very small and the hens remained with them in

the protection of the sagebrush cover. Itwas not until

June that the chicks became old enough so that the hen

would venture out onto the roads with them to dust and

feed. Here they were counted accurately as previously

mentioned.

A breakdown of brood counts, and consequently of brood.

survival, by months for the refuge study area is as fol-

lows:

Nay. Only seven broods were accurately observed from

Nay 13 to May 31. These seven broods contained an average

of only L..3 chicks. Since this sample is so small and the

average number of chicks per brood so low for such an

early date, a better evaluation of the average brood size
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for this month was taken from the average number of eggs

hatched per successful nest. Twenty successful nests were

used in determining this figure. This method showed an

average brood size for this month of 6.7 chicks upon

hatching. Since the latter half of May was the peak of

hatching, this figure is closely indicative of brood size

for that period. However, it should be remembered that the

true figure is really somewhat below this number since no

account was given for mortalities occurring during those

few days following hatching and before the end of May.

The largest brood observed for this month was seven and

the smallest was one.

June. Brood counts f or this month totaled 101, givir

an average of .3 chicks per brood. Subtracting from the

number of eggs successfully hatched per successful clutch

in May, an average loss of l.L chicks per brood was found

for this period from May 13 to June 30. The largest brood

observed during June was 11 and the smallest was one.

During this month, sample brood count figures from two

other areas were obtained for comparison. Graduate as-

sistants Hansen and Yoakum provided 12 brood counts from

the Drakes Flat area and six other counts were taken in an

area south of the refuge. The average brood size for

these areas collectively was .6 chicks. This is only

slightly more than was found on the study area. In



Figure 8. A very young sage grouse chick in hiding.
The early spring vegetation shown was present for only
a short time.

addition, Oscar V. Deming, biologist of the U. S. Fish

and Wildlife Service, provided some Ll brood counts

from the Sheldon Antelope Refuge in Nevada. His

counts showed that the average brood size for this area

in June was )4.3 chicks. This is one chick less per

brood than was found on the study area for that cor-

responding month.

July. Sixty-four brood counts were taken during

this month, averaging L.O3 chicks per brood. Sub-

tracting from the June average of 5.3, an average loss

of 1.27 chicks per brood was indicated for this period
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of one month. The largest brood observed for July was

10 and the smallest was one.

August. Brood counts during this month were

limited to only 2L. which were believed accurate. P15-.

tinguishing juveniles from adults became especially

difficult and unreliable in many cases to be used in

brood count figures. For this reason and because the

mixing of broods became quite frequent at this time, no

brood counts were taken after August 23.

On the basis of these 2L. counts, an average brood

size for the first 23 days in August was 3.3 chicks.

Subtracting this figure from the average brood size for

July of L1.03, we find an average of .73 or almost

three-quarters of a chick per brood lost during this

23-day period. Subtracting the August average of 3.3

from our original figure of an average of 6.7 eggs

hatched per successful clutch in May, an average loss

of 3.Lj chicks per brood was found to have occurred for

this period of slightly over three months. This was a

loss of slightly more than half of each brood on a per-

centage basis.

Parental relations with the young. Observations during

the brooding period indicated that the young sage
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grouse is given excellent care and protection by the

hen during its early life, which greatly enhances its

chance of surviving. It might be mentioned here that

the male assumed no role in the nesting or roaring

duties. There was no observed mixing of hens and

broods with mature male b'-irds during the brood period.

The hen sage grouse plays a very important and

active role in securing the early survival of her

chicks. In order to secure infoimation on the early

life of the chicks, a blind was constructed that could

be picked up and moved by the observer while still re-

maining hidden within. This blind was p3aced close to

a nest a few days before hatching. The nest was checked

frequently during the rxt few days so that the blind

could be entered at the time of hatching. On May 16

at 3:l p.m., the eggs were found in the process of

hatching so observations were initiated. The following

data were recorded from this blind during the remaining

daylight hours of May 16 and the early morning hours of

Nay 17.

At 3:l p.m., four of the six eggs in the nest had

hatched and the other two were in the pipping process.
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Sixteen minutes later, at 3:31, the hen left the nest

and five of the six chicks followed her out. Four min-

utes later, even before the chicks could maintain

their balance with any regularity, they were seen peck-

ing at food items. The hen kept up a constant low

clucking noise while she pecked at grass blade tips,

flower heads, ants and other small insects on the

ground. The chicks soon imitated her and within a few

minutes were actively feeding without aid of instruc-

tion.

After the hen had gone about six feet from the nest,

she hurriedly returned, apparently upon hearing the loud

peeping from the sixth chick which was still in the

nest. She brooded this chick and the others for about

two minutes, then left the nest but the one chick again

did not leave with her and the others. At 3O p.m.,

she returned again to this chick and the nest as she

did twice later. Upon departing from the nest for the

last time, it was noticed that the last hatched chick

could not maintain its balance and was unable to leave

the nest for this reason. For the next t hree hours and

ten minutes the hen alternated feeding and brooding.

She never wandered farther than 20 feet away from the

nest. By 6:58 p.m., the hen and five chicks had moved
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about 60 feet from the nest. At 7:38 p.m., the hen

settled down next to a short sagebrush for the night

with her chicks hidden from view beneath her. The hen

never returned to the nest-bound chick and it was round

dead there the next morning.

The blind was again entered before dawn the follow-

ing morning. At 3:LL1. a.rn., the hen was seen in the ex-

act spot where she had settled down the previous even-

ing. The first activity was noticed when the hen began

preening herself at L:L3 a.m., ten minutes after the

sun had risen. For almost an hour after this, the hen

did nothing more than to occasionally pluck a few sage-

brush leaves from the cover over her while still brood-

ing the young. At 5:33 a.m., one hour after sunrise,

the hen movea out and the five chicks began feeding un-

mediately. For the next hour, she moved along very

slowly feeding with her chicks. At no time did she do

more than to cast an occasional glance at the blind

which was being moved slowly along behind her at a dis-

tance of about 30 feet.

Upon the utterance of a low clucking noise from the

hen, the chicks were noticed to freeze and remain mo-

tionless until a raven flew by at about 100 yards. This

action occurred again a short time later when four
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Swainson's hawks circled overhead.

Feeding and occasional brooding occupied the majority

of the next two hours of activity. Before leaving the

blind, an attempt was made by the observer to approach

close enough to the group to observe what the young chicks

were eating. It was then that the hen was provided with

an opportunity to demonstrate the extent of her protective

instincts. Upon being approached too closely, the hen

gave the warning signal and the chicks limnediately scat-

tered and hid. She then proceeded to hiss, ruffle her

feathers, and fly toward the blind in short jumps. She

made four complete circles around the blind in this manner

and then reversed her direction and made three more.

After five minutes of this activity, she apparently de-

cided that the blind meant her and her chicks no harm.

She then called the young out of hiding and moved away

from the blind as Last as the chicks could walk. Before

the observer left, the hen and chicks were approached on

foot without the concealment of the blind. Upon approach-

ing, the hen again hid her chicks. She did not use the

"broken wing11 act as is usually done, but instead, she

promptly charged head on at her intruder. She hissed and

clucked in an almost growling manner and flew at the ob-

server's legs, brushing them with her wings. She at all
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times attempted to keep between the intruder and her

chicks. If a chick was approached too closely, the hen

would stand in defiance at distances no greater than two

feet from the observer.

Girard (L1., p.13) has stated that the young sage

grouse chicks need water within a few hours after hatch-

ing and that the hen promptly takes them to water. This

is in variance with observations made during this study.

Observations from the blind showed that the chicks were

hatched by 3:l p.m. of one day and had not left the nest

area by the following morning over 1 hours later. There

was no water present and no dew was noticed on that parti-

cular morning. At the rate which the brood traveled, it

would have taken them over two and one-half days to reach

the nearest known free water even if they moved in a

straight line. Patterson (11, p.139) has also taken this

viewpoint. Batterson and Morse (1, p.2) record having

raised a brood to the age of four weeks without free water

with no apparent ill effects. When they were given water

they then drank only very limited amounts.

When the chicks were still very young, the hens were

noticed to be always on the alert. They fed in a rapid

and erratic manner so as to be constantly on guard. They

were never noticed to dust when on the roads feeding with

their chicks when they were still very young. However, as



78

the chicks became older the hens gradually lost this

alertness. By the time the chicks were old enough to fly,

the hens would feed and dust as though they were with

other adults. Also, they no longer tried to feign injury

when approached and flushed readily with their broods.

Occasionally, a hen was observed maintaining family

harmony. On one occasion, a hen broke up a fight between

two chicks by giving them each a good peck to discipline

the combatants. On another occasion, a hen was seen to

approach one of her chicks that had been peeping loudly

for over a minute. She gave it a few good pecks on the

head after which it tried to fight back briefly.

Hens did not tolerate chicks from nearby broods

mingling with their own and promptly chased such intruders

away. However, hens apparently will adopt lost chicks, if

the difference in body size is not too apparent. This

probably accounts for the unusually large number of large-

sized broods, size referring to numbers and not to body

proportions, which were recorded near the end of the brood

period. Broods containing as many as 11 chicks were fre-

quently observed even late in the brood period. Dis-

crepancies in body size could sometimes be noticed in

these overly large broods. It is not known, however, if

this might have been due to variations in growth within a

brood or if some were adopted. The frequency with which



79

these large broods were recorded would tend to indicate

the latter sitution as no clutches were found to contain

more than nine eggs.

It seemed likely that chicks do become lost from the

hen regardless of the ability of the hen to reassemble her

brood after scattering. Hens and chicks were noticed to

be separated by over one-half mile after taking flight.

This occurred quite frequently on very windy days.

Mortality factors. Limitations in securing information on

mortality causes of young sage grouse are essentially the

same here as were described under the section dealing with

adult mortalities. Fortunately, progressive seasonal

brood counts can be used to show the amount or trends of

losses among young birds. The degree of importance of

various mortality factors is not conclusive and is merely

speculative from the evidence acquired. Mortalities were

classified as known or suspected predation, accidents,

road mortalities as separate from other accidents, unknown,

and miscellaneous causes. Apart from the last named

classification, this is the same system as was used in

connection with adult mortalities.

Twenty young sage grouse mortalities were found durir

the course of the study. This appeared to be a good re-

covery from the area involved and the needed intensive

search required. Carcasses were discovered in conditions
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ranging from freshly killed to nothing more than the re-

mains of a well-weathered wing or other single part. Only

those that could definitely be identified as young of the

year were recorded.

As in the case of the adult birds, known or suspected

predation accounted for the largest share of all known

losses. Eleven of the twenty, or over SO per cent, were

in this category. Three of the eleven were Imown to have

been victims of avian predators. In one instance, a

marsh hawk struck a young sage grouse in flight and car-

ried it off. Another carcass was found at a golden

eagle's roost. The third carcass was found freshly killed

and partly eaten in a meadow. An unidentified raptor was

seen to depart from the carcass.

Mammalian predation was believed to have been re-

sponsible for at least two of the eleven such losses. One

carcass was found at the entrance to a bobcat den. The

second carcass was found freshly killed at the edge of

Rock Creek when a bobcat was routed from the area. The re-

mains of a juvenile sage grouse were found at the entrance

to a badger den but this may also have been carrion. The

reader is referred to the section on adult mortalities as

concerns badger predation on sage grouse. The remaining

six mortalities were believed attributable to predation.

Although many of the carcasses were well decayed and
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partially destroyed or eaten, usually some evidence of

predation was present such as a neatly opened rib cage or

bill marked feathers. Five of these six were discovered

on a single two-mile stretch of the partially dry bed of

Rock Creek during the month of kigust. The creek passed

through a large meadow where many sage grouse fed and

waterd. The creek bed probably served as an avenue of

travel for mammalian predators. One bobcat, which had

killed a young sage grouse as previously mentioned, and

three coyotes were seen on this two-mile stretch of the

creek. It is not imown to what extent the high rabbit

population served as a buffer food suptly to lessen the

amount of predation on sage grouse but it most likely ha'd

some beneficial effect.

Of the remaining nine of the 20 mortalities found,

accidents accounted for only two. One young juvenile was

found dead at the base of a barbed-wire fence which it had

apparently struck while in flight. Feathers were found on

the barbs of the wire to substantiate this assumption.

The other accident occurred when a juvenile died in a trap

set for mammalian predators. Road kills, as apart from

other accidents, accounted for to young sage grouse.

Road kills in the study area were not significant as a

mortality factor.

Two mortalities were found where the cause of death
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could not be determined. Miscellaneous causes of death

were three in number. One chick died in the nest a few

hours after hatching. Two cases were found where the

chicks had reached full development in the egg but were

unable to extricate themselves. In one of these two

cases, the chick was found to possess a malformed beak.

Weather conditions, as they affect brood survival,

are frequently given as causes for losses. On Nay 29,

shortly after the peak of hatching, .70 inch of rain and

one inch of snow, sleet, and hail fell on the study area.

This was accompanied by strong winds and cold temperatures.

On June , similar conditions occurred. No observations

were made or data collected that indicated any harmful

effect of such weather conditions on brood survival.

Brood counts following such critical periods showed no

noticeable decrease in brood sizes. The species inhabits

areas exhibiting extremes in temperatures and weather con-

ditions; however, the brooding instincts of the hen sage

grouse appear strongly developed. Thus, it seems likely

that losses are at a minimum in this respect.

This infonnation should serve to classify at least

some of the known causes of loss among young sage grouse.

Although the sample size is small, the figures may possibly

serve to show at least the relative importance of various

mortality factors.
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As in adult mortalities, no losses were attributable

to disease or parasites. Heavy infestations of tapeworms

were noticed in some young birds. The importance of

these tapeworms as a mortality factor will be discussed

under the next heading. No seasonal periods of unusually

heavy predation wore noticed. It is likely that many

carcasses of the younger chicks and juveniles were over-

looked because of their small size and correspondingly

rapid disintegration and disappearance.

Parasites and disease. Masson has stated about the sage

grouse cycle in Oregon for 1914 that "In most areas the

cycle is at or near the low. However, the pattern is not

consistent as there are populations that at present appear

to be at a high while adjacent areas are at a very low

ebb." These local declines suggest the possibility of

local outbreaks of disease or heavy parasite infestations.

No detailed investigations were made of this possibility

during this study. However, any observations on sick

birds, parasites, or probable disease encountered were

recorded. Since no literature could be found on the

disease and parasite relationship to sage grouse popula-

tion declines, the problem is apparently still in the

speculative stage. Some of these speculations, as derived

from the efforts of this study, are presented here. They
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food for thought.

No sick or weakened birds were collected that were

diagnosed as containing evidence of a contagious infec-

tious disease agent. However, heavy infestations of

tapeworms were found in many of the sage grouse that

were found as predator kills or that had died from other

causes. One adult male contained 73 tapeworrns, averaging

four inches in length and one-quarter inch in width.

Another five or six weeks old juvenile contained 23 of

these tapeworms. It is often believed that such infesta-

tions are of no detriment to the health of the bird.

Patterson (11, p.76) in hi Wyoming study, found that

tapeworms, particularly of the genus Raillietina, heavily

parasitized some birds. However, he states that in no

case was any impairment of body processes noted.

These heavy tapeworm infestations were located in

the middle of the small intestine so as to seemingly oc-

clude the passage of the partially digested food. It

appeared possible that should a young sage grouse acquire

a heavy infestation at an early age, this condition could

affect his vitality and chances for survival. Dr. E. M.

Dickinson of the Department of Veterinary Medicine at

Oregon State College had examined a number of sage grouse
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for parasites and disease. He found many to be heavily

parasitized by tapeworms and that they were exceptionally

prevalent in young birds. He stated .s probable detri-

ments the possibilities of occlusion of the small intes-

tine, of tissue destruction, and the development of a

toxic condition. Loss of vigor, vitality, and associated

loss of wariness might result from one or a combination

of the above detriments. Dr. Dickinson found that many

young domestic turkeys died when the intestines became

blocked by tapeworms upon exceedingly high infestations.

This condition appeared to be the most likely source of

possible harm in sage grouse, particularly where very

young birds are concerned. However, there were no field

observations made that substantiated any marked loss from

such cause during the course of this study.

Dr. Dickinson also found similar heavy infestations

in game farm pheasants in western Oregon. These birds

were forced to be gregarious under penned conditions as

the sage grouse is naturally. He found that a small

species of black ant belonging to the genus Aphaenogaster

served as the intermediate host and carried the tapeworm

cysts. Twenty-three such cysts were found in one ant

alone. The ants would pick up the tapeworm eggs, which

were only 30-50 microns in length, from the tapeworm seg-

ments which they found in the pheasant droppings. An
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infested ant, when eaten by a pheasant, would complete

the cycle. It is possible that such a relationship

might exist among sage grouse also. Ants of many kinds

were found in abundance on the study area and the sage

grouse, Particularly the very young, were found to uti-

lize ants very heavily for food. Research migat possibly

prove that there is a relationship between ants, the sage

grouse tapeworm, and sage grouse cycles. However, even

if such proof were offered, control of these insects over

a sage grouse range would most likely be considered en-

tirely impractical. Control might be applied, however,

under refuge conditions or similar situatious where high

yields and survival of sage grouse are desired for trans-

planting or other purposes.

A primary aim in sage grouse investigations should

be to try to determine the cause or causes for the low of

the cycle or what is responsible for heavy losses in

localized areas. It is possible that if and when the

problem is solved, it will also be found that there is no

practical way of correcting the situation. Should this

be the case, attention and efforts could then be turned

to other forms of management to help alleviate these ex-

pected and possibly unavoidable declines in populations.

Improving the general range conditions, available water
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supplies, or initiating trapping and transplanting pro-

grams, are measures that might prove beneficial depending

on the problems involved in individual areas.

Seasonal Distribution in Habitat

Much of the native range of the sage grouse is com-

posed of vast expanses of semi-arid sagebrush plains

which are generally lacking in diversity of habitat types.

The Hart Mountain study area, however, proved to be an

ideal location for determining preferences of the sage

grouse as varying habitats were present. Essentially
three general types of habitat were found. One was the

semi-arid plains type of sagebrush habitat which is usu-

ally associated with the sage grouse. Here the sage-

brush predominates over wide areas with a few less

numerous shrubs, weeds, and grasses present in varying

amounts. Water is generally lacking during the summer

months. Water may be limited to what may possibly per-

sist in natural or artificial reservoirs that are main-

tained for stock or antelope usage.

A second general type of habitat found on the refuge

were meadows. These meadows could be found surrounding

springs, seeps, and along the courses of the small creeks

having sources in springs and winter snow banks at the



Figure 9. Typical example of the semi-arid
sagebrush covered flats used for nesting.
The area in the foreground was used as a
strutting ground.

higher elevations. Rock and Guano Creeks, the two main

sources of water on the refuge, course over many miles

during favorable years. Years of extreme drought, how-

ever, have caused them to dry up to within a short dis-

tance of their source.

Finally, we find what is not a distinct habitat type

in itself but is actually a combination of types found in

one particular situation, that of the high elevation

areas. Along the sides and. summits of Hart Mountain,

there are present large areas of sagebrush with associated

shrubs, grasses, and weeds, many small meadow areas,

mountain mahogany ridges, and aspen draws.

During the early part of the study from April to

June, sage grouse utilized the arid sagebrush plains type

88
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of habitat almost exclusively. It is in these areas that

the strutting grounds and nest sites were located (Figure

9). The sagebrush flat on which the strutting grounds

were located served as an excellent nesting, roosting,

feeding, and dusting area as well. A local sage grouse

population could invariably be found on this flat, the

area serving all their needs during this period. Water

was present also from the spring rains and no flights to

water were noticed during this period. About June 1, the

male sage grouse began to drift slowly out of these areas

in such a manner that no marked movements or mass flights

were noticed. Sight records of male birds showed a de-

cline after this date. The females remained on the sage-

brush flats much longer as it was there that the majority

of the chicks were hatched and spent the first few weeks

of their lives. Along with numerous early spring water

sources, there were new spring growths of grasses, forbs,

and other weeds in abundance. Thus, there were readily

available foods rresent including the heavily utilized

sagebrush. As ground conditions became drier by the end

of June, the hens and their broods began a gradual move-

ment out of these areas. By the end of June, sage grouse

were infrequently seen on the flats.

This movement out of the sagebrush flats resulted

in concentrations appearing in the well watered meadows.
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During the month of July, large flocks were observed to

spend a large part of their time in the meadows. When

not watering or feeding, they would retire a short dis-

tance into the surrounding sagebrush to rest and feed

during the day and to roost at night. As summer pro-

gressed, the male sage grouse decreased in numbers pres-

ent in the meadow areas. By August, many hens and their

broods had also left the meadows. During September,

only a few seemingly localized hens and juveniles wer

to be found in the meadows where once numbers often in

the hundreds could be seen.

Causes for this movement into and out of the meadow

areas appeared to be the result of a combination of

factors. On June 10, 1.18 inches of rain fell. This was

the last appreciable amount of precipitation for the re-

mainder of the summer. It is believed that the sage

grouse began to move into the more preferable meadow

areas because of the shortages of water and green foods

from most of the area as conditions became drier. The

meadows had much to offer the birds in the area at this

time such as water, greens, and a plentiful supply of

insects for the young in particular. However, in the

absence of any rainfall, these benefits gradually disap-

peared. Most of the sage grouse had moved out of the

meadow habitats by mid-august and even sooner in areas
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that were being heavily utilized by range cattle. These

birds from the refuge headquarters area were known to be

moving to the higher elevations.

A jeep road ascended part of the north end of the

mountain near the refuge headquarters and was used as an

observation and census route from which the drift or

vertical migration of the sage grouse from the lower ele-

vations could be measured. The first observations were

made on June 30. Three male sage grouse were recorded

present near the summit at approximately 7600 feet. On

July 1, 3 sage grouse were seen on the summit, the

majority of which were males. Birds of both sexes and a

few broods were then to be found around the springs and

seeps on the east slope of the mountain (Figure 10). On

July 20, sage grouse of both sexes including a number of

broods were seen on the summit of the mountain. At this

time only an occasional male bird could be seen at the

lower elevations. On August 10, the numbers of birds and

broods again increased and by August 26, sage grouse were

seen in large flocks along the observation route over the

top of the mountain. On September 9, flocks of 200 or

more were observed and droppings were found on the high-

est point, the peak of Nt. Warner, at an elevation of 8020

feet.

Drift or vertical migration, therefore, began about
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Figure 10. During the late summer, many sage grouse
seek the cool shade, water, and foods that were to be
found in the aspen draws at the higher elevations.

mid-June in the Hart Mountain area and may possibly vary

from year to year as weather conditions fluctuate. This

movement appears to occur in a gradual manner with an

orderly progression of sexes and age classes appearing at

the suiimiit. The adult males were the first to appear

with hens not recorded as present until later. Last to

arrive on the summit were hens with broods which were at

least seven to eight weeks old when they appeared. Nest

searches were made to determine if any nesting had oc-

curred at these higher altitudes but no such evidence was

found. The weather concfltions here were probably too

severe to permit nesting during the spring as the snow

lasts well into June on the summit.
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These higher elevations provided numerous sources of

water and green foods well into the summer because of the

delay in seasonal warmth and less arid conditions. Even

the sagebrush, the most preferred and utilized year arourd

food, exhibited a leader growth and a succulence not fourri

over most of the lower elevations. Range stock utiliza-

tion was light or absent and the arid conditions of the

summer never became as pronounced at these higher eleva-

tions.

It cannot be said at exactly what distance from the

mountain sage grouse can be expected to show drift or

vertical migration tendencies. The populations that

moved out of the refuge headquarters area were approxi-

mately two and one-half miles from the suniit of the

mountain. Large populations were present in the Jacob's

Reservoir area to the south of the refuge during the en-

tire summer. This would place them at approximately sevi

miles from the summit of the mountain. Because of the

large numbers and the presence of many adult male birds,

it is doubtful that any of the sage grouse in this local

population moved to the higher elevations from this dis-

tance. Therefore, the drift or vertical migration

tendency was most likely limited to those populations lo-

cated in close proximity to the mountain. At no time were
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the lower elevations near the mountain completely aban-

doned by all sage grouse but by late summer the higher

elevations held the majority of those populations.

The time or manner of return by the sage grouse to

the lower elevations in the Hart Mountain area is not

known. Weather and snow conditions are most likely the

factors that determine the time and mode of descent es-

pecially when coupled with available food supplies.

Patterson (11, p.190) rccords similar types of up-

ward summer migration in Wyoming. Batterson and Morse

(1, p.20) observed an exactly opposite type of vertical

migration in Baker county, Oregon. This involved a sum-

mer movement down to the valleys, a late fall movement up

into the hills, and a late winter movement down to the

strutting grounds. Any drift or vertical migrations, if

present in a sage grouse population, are apparently regu-

lated by local influences.

Population Increase

Direct enumeration of a sage grouse population would

be seemingly impossible due to the vastness of the habi-

tat, the flocking, and in some cases due to the semi-

migratory habits of the species. Total enumeration might

be possible with known, small, localized populations in

isolated situations. The "strutting ground count" is a
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trend census technique that is conwionly used in sage

grouse work. Usually a number of strutting grounds are

inventoried to provide this index to yearly populatIon

trends. No previous strutting ground counts were avail-

able for the refuge study area so no population trends

could be obtained in this manner.

Another method was devised by the author for this

study to show the percentage of population increase fol-

lowing the nesting and brood periods. This method was

the only means found that would indicate, at least in a

relative manner, the population increase during the

period of study. It is by no means entirely accurate but

It is probably indicative of the increment of increase

for the study area by August of l9L.

First it was assumed that all female birds mated and

attempted to nest. Then, using the nesting data, the

percentage of hens succeeding in bringing off a brood was

determined. The August brood counts showed the average

number of chicks surviving in each of these broods.

Girard (Li, p.18) found the sex ratio of 1,881 adult sage

grouse recorded in Wyoming in l93L to be O.2L per cent

males and L19.76 per cent females. Therefore, lacking sex

ratio data for the study area, an even sex ratio was as-

sumed using Girard's findings.
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After computation, the following was found. Out of

L L. nesting hens observed, it1. succeeded in bringing off

broods. This gave a nesting success for the refuge study

area of 32 per cent. August brood counts showed an ave-

rage broOd size of 3.L1. chicks. With a 32 per cent nestirg

success, it was calculated that there were only 1.08

chicks per potential breeding hen by August. Assuming an

even sex ratio, it was calculated that in August of the

study year there were 108 chicks to each 200 adult birds.

This would be a population increase of about per cent

by August. Using the seven nests from the Drakes Flat

area, of which six were successful, the population in-

crease for both areas combined was calculated to be 66.S

per cent or 133 chicks per each 200 adult sage grouse in

August.



FOOD HABITS

In an attempt to contribute additional infomtiation

on food preferences of sage grouse, food habits material

was collected during the entire course of this study.

The analyses of the stomachs and droppings were done by

4r, A. L. Ward of the Food Habits Section of the United

States Fish and Wildlife Service, Denver, Colorado.

Volumetric percentages of the various items were obtained

from the stomach analyses. Plants were identified to

genera or in some instances only to the family. Animal

remains were identified mostly as to the family names.

Items found In the droppings were recorded as to occur-,

rence only. Food items listed as present in only trace

amounts imply that they comprised less than one per cent

of the total volume of each sample.

Seventeen stomachs were retrieved from predator and

road kills and from other carcasses found in the field.

In most cases, the gizzard was found still Intact in the

body cavity or lying close by. The sunmier's heat was

sufficient to dry and preserve the gizzards. They were

seldom mutilated or removed by predators or carrion feed-

ers, probably because of the pungency of the sagebrush

leaves within them. At various intervals during each

month of the study, a number of droppings were collected

97
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at random from various roosting grounds. This was done

in an attempt to ascertain the items which the sage grouse

depend on or prefer during the various months. A total

of 93L adult droppings was analyzed. Two hundred and

twenty-two chick droppings were also collected during the

month of June when most sage grouse chicks were in their

first few weeks of life. The findings from this analysis

disclosed the food. items that are eaten by the chicks

during this early period (Table 7). A review of table 7

shows that the young chicks and adults eat many similar

foods with the exception of the buds and leaves of sage-

brush which were not being utilized by the chicks as yet.

Tables 5, 6, and 7 present a summary of the food

items eaten by the sage grouse inhabiting the Hart Moun-

tain Refuge study area for the periods indicated therein.

Foods are expressed in volumetric percentages and fre-

quencies of occurrence in the stomach analyses in

Table 5, and in occurrences only for the dropping analy-

ses in Tables 6 and 7.

Plant foods made up 93.L5 per cent of the volume of

the total foods eaten by the 17 adult sage grouse whose

stomachs were analyzed. The buds and leaves of sagebrush

formed the most important item in all of the diets with

the exception of the previously mentioned chick dropping

analysis. Sagebrush was found in lL of the 17 stomacha
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with a frequency of occurrence of 82.L. per cent and com-

prised a volumetric percentage of 9.9 per cent. The

dependence of sage grouse on sagebrush to sustain life is

more adequately expressed by Patterson (11, p.321) in his

Wyoming study during the winter months from November

through March in which he found sagebrush to comprise

99.7 per cent by volume of the total foods in the diet.

Fourteen plant foods were recorded from the stomach

analyses with only eight comprising more than trace

amounts. Disregarding sagebrush, the other seven made

up the remaining 33.5 per cent of the total volume of

plant foods. Of these, only four were of any signifi-

cance. The leaves and flowers of a species of aster,

Aster sp., amounted to slightly more than 10 per cent.

The leaves and flowers of the dandelion, Taraxacuni sp.,

and members of the mustard family (Cruciferae) comprised

between seven and eight per cent each. The remaining

foods were all below the five per cent level of volume.

Seeds and seed pods were never found in more than trace

amounts and a trace of gravel was present in only one

stomach.

It is believed that with the exception of sagebrush,

many of the food items eaten were selected largely on the

basis of availability. An example of this might be shown
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in the use of snowberry, Symphoricarpos sp., as a food in

this study and in that made by Leach and Hensley (8,

p.389) In Mono County, California. whereas snowberry was

very uncoimnon or absent over most of the lower eleva-

tions in the refuge study area and was eaten only in a

trace amount by one bird, it contributed L.6 per cent to

the September diets in the Mono county study. Sage

grouse will undoubtedly eat many species of green foods,

if present, but the type of habitat and sometimes the

general range conditions limit the amounts and kinds of

forage available. Variations in diets from different

areas are often attributed to local occurrence or abun-

dance of the plant species and not to any particular

preference on the part of the sage grouse population in-

volved.

Animal foods contributed 6.18 per cent of the adult

food volume. Ants of the genera Formica, Lasius, and

Componatus made up 3.11 per cent of the volume and were

present in lL1. of the 17 stomachs analyzed. Darkling

beetles of the family Tenebrionidae comprised another

2.29 per cent and occurred in nine stomachs. All remain-

ing animal foods, representing a number of insect types

and one spider, contributed less than one per cent in the

aggregate or were listed only as trace amounts in the
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individual samples.

A comparison of the data in the available litera-

ture on the food habits of the sage grouse from such

states as Utah, Wyoming, and California with the food

analyses from this study indicates a close similarity in
diets for all the areas concerned. The amounts of plant

material consumed in relation to animal foods corresponds

very closely and a number of the individual food items

eaten are to be found listed in some or all of these

studies. For an excellent summary of the sage grouse

food habits work available up to the time of this study,

the reader is referred to the article by Leach and

Hensley (8, pp.393-39L1.). The similarity in sage grouse

diets over such an extensive area is likely due to the

fact that the sagebrush climax habitat, in which the

sage grouse is found, has similar plant associations

over much of its range.



Table 5

PLANT AND ANIMAL FOODS FOUND IN THE DIETS OF SEVENTEEN ADULT SAGE GROUSE.
ANALYSES MADE FROM GIZZARDS COLLECTED AT THE

HART MOUNTAIN NATIONAL ANTELOPE REFUGE, LAKE COUNTY, OREGON,
NAY 16 TO SEPTEMBER 1)4, 195)4

H0

Volumetric
Plant Foods Percentage

Frequency
of

Occurrence Parts Eaten

Number
of Birds
in Which
Found

Sagebrush (Artemisia sp.) 59.90 82.140 Buds & leaves 1)4
Aster (Aster sp.) 10.10 53.00 Leaves & flowers 9
Dandelion (Taraxacuna sp.) 7.80 35.30 Leaves & flowers 6
Mustard family (Cruciferae)
Gilia (Gilia sp.)

7.50
14. 5o

141.00
.06

Leaves & flowers
Leaves

7
1

Clover (Trifoliuna sp.) 1.80 30.00 Leaves & flowers S
Buckwheat (Eriogonuna sp.) 1.30 .06 Leaves 1
Leptotaenia (Leptotaenia sp.) 55 .06 Leaves 1
Grasses (Gramineae) Trace 35.30 Blades & Seeds 6
Sedge (Carex sp.) Trace 12.00 Seeds 2
Figwort (Scrophulariaceae) Trace .06 Seed pods 1
Snowberry (Symphoricarpos sp.) Trace .06 Seeds 1
Knotweed (Polygonum sp.) Trace .06 Seeds 1
Pea family (Leguminosae) Trace .06 Seed pods 1
Gravel Trace .06 1

Total volumetric percentage
of plant foods 93.145



Table (Continued)

Animal Foods
Volumetric
Percentage

Frequency of
0currence

Number of
Birds In

Which Found

Ants (Formica, Lasius,
3.11 82.L1 lL1.Coinponatus sp.)

Darkling Boetles(Tenebrionidae) 2.29 3.O0 9Grasshoppers (Loaustidae) .17 12.00 2
Ladybird Beetles (Coccinellidae) .11 3.00 9Leaf Bottles (Chrysornelidae) .11 30.00
Shield-backed Bugs (Scutolleridae) .11 17.80 3Moths and Caterpillars (Lepidoptera) .11 12.00 2Insect Galls .11 .06 1
Stink Bugs (Pentatomidae) .06 12.00 2
Ground Beetles (Carabidae) Trace 23.0 L.
Weevils (Curculionidae) Trace 12.00 2Click Beetles (Elateridae) Trace .06 1
Cinch Bug (Lygaeidae) Trace .06 1
Dragonflies (Odonata) Trace .06 1
Spider (Araneae) Trace .06 1

Total volumetric percentage of
animal foods 6.18



May, l91j.

Scientific Name

Plant food
Compositae

Artemisia sp.
Taraxacum sp.

Cruciferae

Gramineae

Animal food
Formicidae
Araneae

Table 6

FOOD ITEMS EATEN BY ADULT SAGE GROUSE AS DETERMINED
FROM MONTHLY SAMPLES OF DROPPINGS COLLECTED AT

THE HART MOUNTAIN NATIONAL ANTELOPE REFUGE,
LAKE COUNTY, OREGON, l9SL

April, l9SL. -- 128 droppings analyzed

-- 11 droppings analyzed

Common Name

Composite family
Sagebrush
Dandelion

Mustard family

Grass family

Ants
Spiders

1 OL

Scientific Name Common Name

Plant food
Compositae Composite family

Artemisia sp. Sagebrush
Taraxacum sp. Dandelion

Leguminosae Pea family
Trifolium sp. Clover

Cruciferae Mustard family

Animal food
Formicidae Ants



Scientific Name

Plant food
C omp Os it a e

Arteniisia sp.
Taraxacum sp.
Aster sp.

Polemoniaceae
Phlox sp.

Leguxninosae
Trifolium sp.
Astragalus sp.

Amaranthaceae
Amaranthus sp.

Animal rood
Formic idae
Tenebrj onidae
Coccinellidae
Cur culionidae

Plant food
Comp Os I tae

Artemisia sp.
Taraxacum sp.

Leguminos ae
Trifoijum sp.

Animal food
Formi cidae
Tenebrionidas
Coccjnelljdae
Scutollerjdae
Locustidae

Table 6 (Continued

June, l95L -- 257 droppIngs analyzed

July, l95L -- 16L droppings analyzed

Scientific Name

Common Name

Composite family
Sagebrush
Dandelion
Aster

Polemoniuni family
Phlox

Pea family
Clover
Vet oh

Amaranth family
Amaranth

Ants
Darkling beetles
Ladybird beetles
Weevils

Common Name

Composite family
Sagebrush
Dandelion

Pea family
Clover
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Ants
Darkling beetles
Ladybird beetles
Shield-backed bugs
Grasshoppers



Plant food
Comp os it ae

Artemisia sp.
Taraxacurn sp.
Aster sp.

Leguminosae
Trifolium ap.

Graxijjneae

Plantaginaceae
Plantago sp. seeds)

Animal food
Formi cidae
Tenebrjonjdae
Coccinelljdae

Plant food
Compositae

Artemisia sp.
Taraxacum sp.
Aster sp.

Gramjneae

Animal food
Forinjcjdae
Tone bri onidae
Coccjnelljdae
C arabidae
Pentatomjdae
Neuroptera

Table 6 (Continued)

Composite family
Sagebrush
Dandelion
Aster

Pea family
Clover

Grass family

Plantain family
Plantain

Ants
Darkling beetles
Ladybird beetles

September, l95L. -- 52 droppIngs analyzed
(to September 12 only)

Scientific Name Common Name

Composite family
Sagebrush
Dandelion
Aster

Grass family

Ants
Darkling beetles
Ladybird beetles
Ground beetles
Stink bugs
Neuropterid flies
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August, l95L -- 218 droppings analyzed

Scientific Name Common Name



Plant food
C omp osit ae

Taraxacum sp.

Leguminosae
Astragalus sp.

Cruciferae
Phlox sp.

Gramine ae

Plantaginaceae
Plantago sp.

Umbe lii fe rae
Lomatium sp.

Animal food
Formicldae
Tenebrionidae
Carabidas

Table 7

FOOD ITEMS EATEN BY YOUNG' SAGE GROUSE DURING THE MONTH
OF JUNEe DROPPINGS COLLECTED AT THE

HART MOUNTAIN NATIONAL ANTELOPE BEFtJGE,
LAKE COUNTY, OREGON. l9S!
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Composite family
Dandelion

Pea family
Vetch

Mustard family
Phlox

Grass family

Plantain family
Plantain

Parsley family
Lomatluin

Ants
Darkling beetles
Ground beetles

June, 19L -- 222 droppings analyzed

Scientific Name, C OiriulOfl Name

(1 seed)

(seeds)
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SUMMARY

This report presents information collected on various

phases of the life history of the sage grouse In the

Hart Mountain area of southeastern Oregon during the

period of April 8 to September 12, l9SL.

The material was gathered in an attempt to compile

information on reproduction, survival, and other life

history data that might aid in the management of this

species In Oregon.

Strutting ground sites utilized by the birds observed

were rocky situations located on the sagebrush flats.

There was no apparent selection for barrenness or ex-

posure as has been observed In previous studies in

other areas.

L1. The peak of mating was past before initiation of the

study and no matings were observed after April 19.

Strutting activities had ceased completely after

May .

Seven plant species were utilized for nesting cover.

Nest cover height ranged from 13 to 148 inches with

the average height being slightly more than 19 inches.

6. A sample of 23 complete nests showed clutch sizes to

range from six to nine eggs with the average clutch

size being 7.13 eggs.
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7. The first clutches were believed to have been started

about April 1 with the majority of the hens beginning

to lay eggs between April 15 and April 25.

5, The earliest hatching date recorded was May 8 with

the peak of hatching occurring between May 12 and 20.

Incubation experiments involving the use of a record-

ing thermometer showed that the hen left the nest

twice daily to feed. The average length of time

spent away from the nest during each of these periods

was between 15 and 25 minutes, The morning feeding

period generally occurred between L:30 a.m. and 6:30

a.n. and the evening period between 6:00 p.m. and

7:00 p.m.

An incubation period of 29 days was recorded for the

one clutch used in this experiment that was success-

ful in hatching.

Weather and infertility were not important factors

affecting nesting success.

Five of 51 recorded nests were deserted for a loss of

9.8 per cent.

Badgers, ravens, and ground squirrels were known nest

predators and accounted for a 51 per cent loss or 26

of the 51 nests observed.

lL. Twenty of the 51 nests observed wore successful, re-

suiting in a hatching success of 39.2 per cent.
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1. Adult mortalities were attributed to predation, ac-

cidents, and unknown causes with known or suspected

predation accounting for 0 per cent of the known

adult losses.

Over O per cent of all chick and juvenile losses

was attributed to known or suspected predation.

No loss of chicks, juveniles, or adults was attri-

buted to weather, parasites, or disease factors

during the course of this study. Heavy tapeworm in-

festations were found but their importance as a

mortality factor remained undetermined.

Brood survival was determined by taking monthly brood

counts. The average brood size for May, June, July,

and August was 6.7, .3, 14.0, and 3.3 chicks respec-

tively. An average loss of 3.4 chicks or slightly

more than one-half of each brood was realized from

May 13 to August 23.

Drift or vertical migration from lower to higher ele-

vations began about mid-June. It occurred in a

gradual manner with an orderly progression of sexes

and age classes appearing at the summit. The males

arrived first and the hens with broods arrived last.

This vertical migration appeared to occur only in

those populations located in close proximity to the

mountain proper.
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A calculation of population increase by August 23

indicated that there were 133 chicks per each 200

adult sage grouse or an increase of 66. per cent

at that time.

Seventeen adult sage grouse Stomachs and 9314 adult

droppings were analyzed in the rood habits study.

Analysis showed plant foods to have made up 93.145

per cent of the volume of the total foods eaten by

adults. Sagebrush was the most important item and

comprised 9.9 per cent of the total volumetric per-

centage for the months from April to September,

19514. Fourteen plant foods were recorded in all.

Animal foods contributed 6.18 per cent of the

volume in the adult diet. Analysis of 222 droppings

from chicks estimated to be under six weeks in age

showed that they eat many food items in common with

the adults. The main exception was that the buds

and leaves of sagebrush were not yet being utilized

by these very young birds.
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