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Abstract:
Segments of the bird populations within the Sarpy Creek drainage were censused during the spring and
summer of 1975 and 1976. These investigations were undertaken to provide baseline population data
with which to measure potential changes resulting from the development of a strip mining operation.
The distribution and status of the primary game bird species were determined during the peak of
breeding activity from mid-April to mid-May. A pheasant crowing count route yielded an average of
8.7 and 13.7 recorded crows per 2-minute period for the 1975 and 1976 spring estimates, respectively.
The enumeration of the maximum number of male grouse attending individual breeding grounds
yielded averages of 13.7 and 9.5 sharp-tailed grouse and 14.0 and 18.0 sage grouse per ground per
year. The relative abundance, species composition and breeding pair densities of non-game species
were determined by censusing a 15-mile road route and four 40-acre breeding pair plots. Both the road
route stations and breeding pair plots were classified into gross dominant-subdominant vegetational
types. An upland type, characterized as a mixed grassland, timber, deciduous thicket association, had
the greatest diversity in numbers of bird species represented and the highest breeding pair densities for
the 2-year period. Conversely, the grassland association had the least diversity in species composition
and the lowest breeding pair densities. The pattern indicated a direct relationship between the structural
complexity of the vegetational life form cover-types and the diversity of birds utilizing these types. 
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ABSTRACT

Segments of the bird populations within the Sarpy Creek drainage 
were censused during the spring and summer of 1975 and 1976. These 
investigations were undertaken to provide baseline population data 
with which to measure potential changes resulting from the development 
of a strip mining operation. The distribution and status of the 
primary game bird species were determined during the peak of breeding 
activity from mid-April to mid-May. A pheasant crowing count route 
yielded an average of 8.7 and 13.7 recorded crows per 2-minute period 
for the 1975 and 1976 spring estimates, respectively. The enumeration 
of the maximum number of male grouse attending individual breeding 
grounds yielded averages of 13.7 and 9.5 sharp-tailed grouse and 14.0 
and 18.0 sage grouse per ground per year. The relative abundance, 
species composition and breeding pair densities of non-game species 
were determined by censusing a 15-mile road route and four 40-acre 
breeding pair plots. Both the road route stations and breeding pair 
plots were classified into gross dominant-subdominant vegetational 
types. An upland type, characterized as a mixed grassland, timber, 
deciduous thicket association, had the greatest diversity in numbers 
of bird species represented and the highest breeding pair densities 
for the 2-year period. Conversely, the grassland association had the 
least diversity in species composition and the lowest breeding pair 
densities. The pattern indicated a direct relationship between the 
structural complexity of the vegetational life form cover-types and 
the diversity of birds utilizing these types.
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INTRODUCTION

Increased energy demands have focused attention on the fossil fuel 
resources of many western states. Energy development in southeastern 
Montana has centered primarily on the strip mining of the Fort Union 
Coal Field. Recent federal legislation may further accelerate the 

removal of coal from this area. Strip mining in its present techno-, 
logical state may critically alter existing vegetational types and 

associated wildlife populations. Thus, there is a definite need for 
the establishment of baseline data on wildlife population parameters 

prior to the development of a mining operation.
Such a mining operation has been proposed by the Amax Coal Company 

for the Sarpy Creek area approximately 22 airline miles south-southeast 
of Hysham, Montana. • The intent of this study was to inventory bird 
populations of the Sarpy Creek area. Specific study objectives were 

to determine the status and distribution of the game bird species and 

to record the species composition, relative abundance and breeding 

densities of non-game species in relation to the various vegetational 

types present.
Field work was conducted on a part-time basis during the spring 

(April-May) and a full-time basis during the summer months (June-August) 

of 1975 and 1976..



DESCRIPTION OF STUDY AREA

The study area is located in southeastern Montana within Treasure 
and Big Horn counties (Figure I). Sarpy Creek, a small meandering 
stream, serves as the major drainage of the area. Two of its tribu-. 

taries, East Fork Sarpy Creek and Horse Creek, are associated with the 
study area.

The study area comprised approximately 22 square miles and was 

situated adjacent to and east, of Sarpy Creek. The linear boundaries 
as determined by Amax Coal Company, reflect probable distribution of 
subsurface coal deposits and potential mine sites. These boundaries 

are not indicative of any major change in land type or vegetational 

characteristics. Physiographic features of the study area boundary are 

Sarpy Creek road on the west. East Fork Sarpy Creek on the south, the 

divide between Sarpy Creek and Armell's Creek drainages on the east and 

a county road to the Wilson Ranch on the north. The area is owned 
almost entirely by private landowners and the uplands were accessible 

by vehicle only when the roads through the property were dry. .
Geologically the area consists of disturbed beds of soft shale and 

sandstone of the Fort Union Formation which have been deeply eroded by 

the streams of the area (Moshier & Fielder 1967). This has resulted in 

the formation of rather narrow valleys (elevations 3150 to 3300 ft.) 

bordered in the southern and southwestern sectors of the area by abrupt, 

steep slopes and to the north and northwest by moderate to strongly
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rolling hills. The upland portion of the area is characterized by 
rough, broken terrain and hills (elevations 3400 to 3600 ft.) which 

grade into the Little Wolf Mountains (peak elevation 4800 ft.) to the 
southeast. The major soils of the area are the Bainville-Flasher- 

Badlands and the Bainville-Midway associations (Southard 1973). The 

Bainville-Flasher-Badlands association is dominated by moderately deep 
to shallow soils, areas of shale, sandstone and siltstone outcrops and 
rough gullied lands. The Bainville-Midway association is one of light 

colored, shallow to moderately deep soils over sandstone, siltstone and 

shale. Drainage for the most part is excessive with rapid run-off.

The climate can be described as continental with Chinook winds.in 
the winter and a favorable distribution of precipitation during the 

growing season. Summers are hot and dry and winters moderately cold and 
dry (Moshier & Fielder 1967). From 1953-1967 the annual precipitation 

was 10-14 inches for lower elevations and 14-20 inches in the uplands 

(Jackson 1971). Average monthly temperatures and precipitation totals 
recorded at the United States Weather Bureau Station Hysham 25SSE for 

1975 and 1976 are presented in Table I. This station is located on 

Horse Creek road within the boundaries of the study area at an eleva­
tion of 3300 ft. The average frost-free season is approximately 105 

days (Caprio 1965).
The following are gross vegetational types beginning with the 

riparian type found along the stream bottoms and progressing to types



TABLE I. MONTHLY AVERAGE TEMPERATURES AND PRECIPITATION TOTALS RECORDED AT THE U. S. 
WEATHER BUREAU STATION HYSHAM 25SSE 1975, 1976.

J F M A M J J A S 0 W D

Ienperature
(Op)

1975 2 2 . 1 14.0 2 8 .8 1 3 6 . 0 5 0 .0 1 58.5 • 71.9 6 6 .0 1 55.2 4 5 . 1 2 9 .2 1  ■ 23.1
1976 20.3 32.1 30.5 46.3 55.01 6 1 .0 1 71.8 69.3 58.91 42.2 3 0 . 5 2 5 . 6

Precipitation Total 
(- inches)

1975 1 . 6 9 .56 .842 2 . 1 6 2 . 5 8 2.05 1 . 1 0 .24 .33 2 .0 T 1 . 6 3 1.17
1976 .67 .91 • .41 I . 2 9 1.93 4.14 . 2 7 .96 .92 1.52 .77 .23

1One or more days of record, missing.
2Water equivalent of snowfall wholly or partially estimated, using ratio of I" water equivalent to every 10" of 
new snowfall.
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found at higher elevations. The creek bottom type is dominated by a 

deciduous .overstory of box elder (AceA. n&gundoj, green ash (FMxZnai 

pznn&ytvanlca) and plains cottonwood (Popcctui deZto-Ldu). Areas 
immediately adjacent to this type have been developed for crop produc­
tion, primarily cultivation of alfalfa for seed and hay, and as winter 

range for livestock. Those sections not disturbed by cultivation are 
represented by a silver sagebrush [fovt<mLi>ia. cam) type. Big sage­

brush [AsutmdAsLa tSoLdcntata) predominates on the more xeric sites on 
the rolling hills of the western and northern sections and in 

scattered tracts throughout the study area. Stands of ponderosa pine 
[PdnuA ponde/LOAa) occur throughout the uplands and are characterized 
by Pfister et al. (1974) as typically even aged with a scattering 
of younger age and smaller size classes in old-growth stands. Deciduous 

trees and broadleaf shrubs in the uplands are largely limited to seeps 

and minor drainageways. Important species in these mesic sites are 

hawthorn [CscatacguA AuccuZcnta), chokecherry (Psiunui vdAgdyilam) and 

wild plum (P/cunuA ame/idcanuA) with an occasional box elder or green 

ash. There are scattered stands of skunkbrush sumac (RhuA tAdtobata), 
snowberry (SymphosU-caApoA spp.) and sagebrush in association with 
either grassland or coniferous timber types. Herbaceous vegetation 

can be characterized as a mixed short- to mid-grass prairie type 

dominated by native bunchgrasses (AgMp(/AOn spp., Stdpa spp.,

Andfiopogovi spp.) and prairie forbs. Grazing pressure and cultivation
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on the uplands has resulted in the introduction of exotic species and 
an increase in occurrence of species which are indicators of disturbed

sites.



METHODS

Vegetation

Aerial.photos, ocular estimates and specific sampling procedures 
were used in various combination to delimit and describe gross vegeta- 

tional types. These types were defined along a pheasant crowing count 

route, a breeding bird survey route and on four plots established to 
census bird breeding pair densities.

A visual estimate was made of the vegetational physiognomy within 
a one-half mile radius of each pheasant route station and a one-quarter 
mile radius of each breeding bird route station. Data from stations 
with similar vegetational characteristics were combined and grouped . 

into gross dominant-subdominant types.

Four 40-acre plots were established, one in each of four con­
trasting types: upland grassland; mixed grassland, ponderpsa pine with

hawthorn dominated drainages; ponderosa pine-mixed grassland; and a 

riparian creek bottom, silver sagebrush type. Each plot was gridded 

and staked throughout at 330-foot intervals. A composite map of 
prominent cover-types was constructed for each plot using a combination 

of aerial photos and ocular estimates. A dot grid was used to cal­

culate the percentage composition of each important type.
Herbaceous vegetation was classified by using the pace-point method 

(Cottam & Curtis 1956). The species occurring on each of 200 points
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established on three transect lines were recorded on each of the four 
plots. These data were later separated into the following categories: 
grasses, forbs, half-shrubs, or bare ground.

Species and canopy coverage of shrubs (Canfield, 1941) were recorded 

along the same three transect lines. The location of dominant shrub 
and tree species on each of the plots was noted on a cover map.

Diameter breast height (dbh) and relative densities of ponderosa pine 
were measured on Plots 2 and 3 using the point-quarter method described 

by Cottam and Curtis (1956), with a modification made to include sap­

lings in density measurements.
A plant collection and subsequent species list for the area was 

compiled to facilitate vegetational analyses. Plant nomenclature 

follows Booth (1950, 1972) and Booth and Wright (1959). -

Birds

Game Species

Of the five game bird species observed on the area, only the ring­

necked pheasant (Phcti-ianui COZdvLcuA), sharp-tailed grouse (PecUocceieA 

phaAZamZZuA jcmeAZ), and sage grouse [CCivtyiOCCfLCUA UfLOphaAZanuA) popu­

lations were sampled quantitatively. Turkey (McZcagfUA gaZZopavo 

mCfLfUamZ) observations were limited but records were kept of birds seen 

or heard.
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The spring pheasant population was censused using the crowing count 
method described by Kimball (1949). Logistic problems and weather con­
ditions hampered field work during both spring periods of the study.
As a result, the crowing count route was censused on a restricted basis 

during the peak of breeding activity from late April to mid-May (Gates 
1966, Desimone 1975). The.route was sampled and the crowing averages 
calculated only on mornings when the skies were clear and the wind 
velocity did not exceed 5 miles per hour. The approximate sampling 
period for the entire route was 45 minutes before, to 45 minutes after 

sunrise.
Sharp-tailed and sage grouse observations were directed mainly 

toward locating breeding grounds and recording numbers of males in 
attendance. Accessibility was a major problem and most spring travel 

was restricted to county roads. Limited aerial observations were made 
from a fixed wing aircraft (Piper Supercub). Breeding ground loca­

tions and number of male birds in attendance were compared to and 

averaged with those compiled by Martin (pers. comm.) during 1975 and 

,1976 for the same area.

. Non-game Species
Two basic approaches to determining and analyzing bird abundance 

are discussed by Kendeigh (1944). One approach is dependent upon 

deriving a species index which permits comparison of relative abundance
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of different species. The second involves determining the actual number 
of birds of each species on an area of known size.

A road route was established through a major portion of the study 
area (Figure 2) to obtain an index of relative abundance of breeding 

birds as outlined by the Cooperative Breeding Bird Survey of North 

America (1975). The route length was 15 miles, the first 10 stations 

(1-10) being separated by 0.5 mile and the second 10 (11-20) by 1.0 

mile intervals. Each station was sampled for a 3-minute period with 
both audible and visual observations of all species recorded (each 
species being recorded only once per station). Weather condition 
requirements were similar to those of the pheasant census. The route 

was started 0.5 hour before sunrise and took an average of 3.0 hours 

to complete.
A breeding pair census was conducted on the four 40-acre plots 

(Figure 2) that were established in contrasting vegetational types. 

Procedures were similar to that described by Williams (1936). Each 
plot was sampled once per week in sequence so that the four plots and 

the road route constituted a 5-day sampling period. The total sampling 

period for each summer began in mid-June and extended to mid-July. The 

census of each plot followed the grid pattern, beginning on and walking 

the north-south axis lines and then repeating along the east-west axis 

lines. This pattern was varied every other sampling period. Birds 
were recorded as to species, sex (if possible) and whether or not the
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Figure 2. Map of the study area showing the location of the
breeding bird road route and the four breeding pair 
plots.
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male was displaying (singing). Behavioral aspects were used to 

distinguish non-territorial or transient individuals (Kendeigh 1944). 
The plots were sampled in the morning beginning about 0.5 hour before 

sunrise and only on days which met the specified weather requirements. 

Morning census data were supplemented with additional observations made 
on the plots at other times of the day.

Both the road route and breeding pair plot analyses were based on 

the documented routine of the morning activity period, which is timed 

to the illumination conditions of dawn and is very characteristic of 
passerines in general (Allard 1930, Saunders 1947). The male's song 

was fundamental in the establishment and maintenance of a territory. 
Furthermore, the quantity and quality of song was dependent upon the 

stage of the nesting cycle and the proximity of singing males in 

adjoining territories (MacQueen 1950).



RESULTS

Vegetation

Pheasant Crowing Count Route

Two broad vegetational types were present on the pheasant crowing 
count route. Fifteen stations were located in a mesophytic type found 

along the major stream bottoms and five were located in an upland type.
Variation among the bottomland series was mainly in the amount and 

type of streainbank cover and the extent to which the adjacent land has 

been developed. Ten stations were associated with a persistent riparian 
overstory and adjacent cropland (primarily alfalfa). Variation within 

this complex was in the species composition of trees, tall shrubs and 

attendant shrub communities. Of the five stations lacking tree and 
shrub overstory, two were associated with adjacent croplands and two 

with pastures dominated by silver sagebrush.

The five stations of the upland series were largely in a mixed 

grassland-ponderosa pine type. Cultivated land was found immediately 

adjacent to two of the stations and a narrow thicket of deciduous shrubs 

near a third.

Breeding Bird Road Route

The vegetational complex adjacent to the 20 road route stations was 

classified into 6 major dominant-subdominant types. Two bottomland



-15-
types were represented. The first, a big sagebrush, silver sagebrush, 
agriculture type, is bisected by a road with the sagebrush to the north 

and the cropland to the south. The two station sites were located 

approximately 0.25 mile from the creek. The second type is an agri­

culture, creek bottom association with alfalfa fields found on both 
sides of the creek. The two stations included within this type are 
associated with well developed riparian vegetation dominated by box 
elder, green ash, chokecherry, woods rose (Raid. WOOcUaa.) and occasional 
willow [SaiA-X spp.) .

Three upland types were represented. The first of these types was 

characterized by tall, broadleaf shrubs found along the draws and seeps. 
Species composition was primarily fleshy hawthorn intermixed with 
chokecherry and plum. These shrubs form dense thickets 6 to 8 feet 
tall with an understory that was frequently well trampled by livestock. 

A sagebrush-grassland association was found adjacent to the thickets, 

with ponderosa pine on nearby slopes. As roads through the area tend 

to follow the drainage contour, a complex of this sort was sampled most 

intensively and included eight stations.
The second type was made up of a grassland-coniferous timber 

complex (Ross & Hunter 1976) with approximately equal composition of 
these two components. Major differences between these first two types 

were a greater amount of timber, a slightly drier aspect in the grass­

land association and the lack of a well-developed hawthorn shrub
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community in the latter type. Four stations were classified as 
occurring within this type.

The third upland type was dominated by ponderosa pine in which the 

timber occupied at least 60 percent of the area. The geographical area 
has been described by Payne (1973) as a Ponderosa Pine Savannah in 

which pine tends to be irregularly distributed throughout rather than 

as scattered individuals with uniform distribution.
The last type represents an ecotone between the bottomland and up­

land types and was dominated by big sagebrush which has an apron-like 
distribution in the area. Two stations were classified as occurring 
within this type.

Breeding Pair Plots

Plot I, an upland grassland type (Figure 3) was located on a large 

knoll above an abandoned homestead occupied from approximately 1900 

through 1930. Although the main exposure was south, there was a gradual 

to moderate slope in all directions from the knoll. A disturbed site 

was present on the south section of the plot, an area which had been 
cultivated to dryland corn during the homestead occupation.
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Figure 3. Mixed grassland association of Plot I.

Figure 4 shows the prominent life form cover-types and their dis­

tribution. Percentage of occurrence as determined by dot grid overlay 
is 92 percent grassland, 6 percent shrub and 2 percent timber.

Herbaceous vegetation was classified as 62.2 percent grasses, 22.3 
percent forbs and half-shrubs with 5.0 percent recorded as bare ground. 
The grasses were dominated by perennials, principally needle and thread 
(Ststpa comata), bluegrass [Poa spp.) and crested wheatgrass (Agsiopyfion 

tcutum) . There was a high occurrence of cheatgrass brome, an annual 
whose presence is indicative of disturbance. Specific grassland com­
munities recognizable on the plot were similar to those described by
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Figure 4. Map of prominent cover-types on Plot I.
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DePuit (pers. comm.) and Ecological Consulting Service (1975) but 
sampling procedure did not delimit them.

Important forbs and half-shrubs were western ragweed IAmb-fLÔ Xa 

p6Ajbo.6tao.hya), prairie rose (RiMa afikaYiAana), prairie sunflower 
(HeLLanthuU), PztioXxuUa ) , false tarragon sagewort [A/itmeAta d/iacuncuX.(x6) 

and golden aster {Chfiy60p6AA vtlZo&a). The vegetation was sampled in 

mid-July, thus the ephemerals were documented much less than those 

species flowering later. Table 2 lists all species present on the 
transect lines and their frequency of occurrence.

Shrub canopy coverage along the transect lines was minimal, 

totaling 1.9 percent (Table 3). Species ranked in order of importance 

were skunkbrush sumac, yucca [Vticca gXauea) and silver sagebrush. One 

small stand of timber occurred in the northwest corner of the plot. 

Together, shrubs and trees were minor in overall cover percentages, but 

provided some diversity in an otherwise monotypic vegetational type.
Plot 2 is described as an interspersion of mixed grassland, 

ponderosa pine and hawthorn dominated drainages (Figure 5). This plot 

was located to the east of Plot I. Two drainage-seep plant communities 

of typically dense cover dominated by woody shrubs extended along the 

north-south axis of the plot. The timber, characterized by a patchy



TABLE 2. PERCENT FREQUENCY OF OCCURRENCE OF GRASSES, SEDGES, FORBS, HALF-SHRUBS AND 
BARE GROUND ALONG TRANSECT LINES ON PLOTS I THROUGH 4.

TAXA TRANSECT LINE A

Plot

B

I

C f A

Plot

B

2

C X A

Plot

B

3

C 7 A

Plot 4 

B C 7

GRASSES AND SEDGES:

Agtiopyton cfUitatwn 9.0 25.5 3.5 12.6 - - 4.0 1.3 - - - - .5 - .5 .3

Agfiopyion irnitbU. 1.0 4.0 9.0 4.6 8.0 10.0 9.5 9.2 n .o 13.0 7.0 10.3 15.5 Ifl .0 14.0 15.8

Agtiopytion bplcaXwn 2.5 - 2.5 1.6 10.0 11.0 10.5 10.5 2.5 7.5 7.5 5.8 1.5 4.0 3.0 2.8

Andtiopogon gztiatidii - - - - .5 - - .2 - - - - - - - -
Andtiopogon 6copatUu6 - - - - 1.0 2.5 - 1.2 7.0 7.5 3.0 5.8 - - - -
Atiutida longuzta 1.0 .5 2.0 1.2 .5 1.0 1.0 .8 1.0 .5 - .5 .5 3.0 3.5 2.3
BoutzZoua zutitipznduta .5 2.0 6.5 3.2 10.0 10.5 1.0 7.2 16.5 19.0 23.0 19.5 .5 1.5 2.5 1.5 I
BoutzZoua gtiazLLU 3.0 .5 2.0 1.8 5.0 6.0 3.5 4.8 2.5 2.5 4.5 3.2 n .o 5.0 4.5 6.8

K>
O

BtiomuA japontcuA 2.5 2.5 6.0 3.6 2.5 - 2.5 1.6 1.0 1.0 3.5 1.8 7.0 9.5 6.5 7.6

BtiomuA tzctotum 18.0 8.5 n .o 12.5 2.0 5.0 9.0 5.3 .5 .5 .5 .5 11.5 3.5 3.0 6.0

CatamovtZ^a Zongt^olta - - - - 2.0 3.5 2.5 2.6 3.0 5.0 2.5 3.5 - - - -
Catizx filttfaLia - - - - 1.0 - - .3 - - - - - - - -
Catizx spp. - - - - 5.0 - - 1.6 - - - - 2.0 5.0 5.5 4.2

ElymuA ctnzrzuA - - - - - - - - - - - - 1.0 - .5 .5

EZAtuca IdakoznAtA - - - - 3.5 - - 1.2 8.5 3.0 3.0 4.8 .5 1.0 1.0 .8

Hotidzum jubatum - - - - .5 - - .2 - - - - - - 1.0 .3

Hotidzum spp. - - - - - - - - - - - - - - 3.5 1.2

JuncuA nodoAuA - - - - - .5 - .2 - - - - - - - -

Kozlatita ctitAtata 2.5 - 3.5 2.0 3.0 3.5 1.0 2.5 1.0 .5 1.5 1.0 4.0 3.5 4.5 4.0

Uuhtzmbztigta tiaczmoAa - - - - - - - - - - - - 1.0 1.0 .5 .8

OtizijopAtA hymznotdzA 1.0 - - .3 - - - - - - - - - - -
Pktzum ptiatznA-u - - - - 1.0 .5 1.0 .8



TABLE 2. continued

Plot I Plot 2 Plot 3 Plot 4

IAXA TRANSECT LINE A B C 5? A B C 7 A B C 7 A B C 7

Poa pfuUen6l6 - - - - - - - - - - - - 3.0 5.5 4.0 4.2

Poa spp. 1.0 - .5 .5 .5 - 2.0 .8 1.0 .5 - .5 - - - -

Poa spp. 5.0 5.0 9.0 6.3 4.0 4.0 6.5 4.8 1.0 .5 2.0 1.2 4.5 2.5 2.5 3.2

SAMmlon hy&VU.x 1.0 1.5 1.0 1.2 1.0 1.0 1.0 1.0 - - - - - 2.5 2.0 1.5

Stipa comata 17.0 9.5 2.5 9.6 5.0 8.5 11.0 8.2 6.0 2.5 30.5 6.3 4.5 8.0 3.5 5.3

Stipa v Vtidata .5 1.5 1.5 1.2 1.0 - 1.5 .8 1.5 1.0 .5 .6 6.0 6.0 5.5 5.8

FORBS AND HALF-SHRUBS:

-2
1

Ackittza mltlzftotiuw 1.0 1.5 - .8 1.0 3.0 3.0 2.3 1.0 3.0 3.0 2.3 2.5 1.5 1.5 1.8 I

Kttiim tzxZitz - - .5 .2 - .5 - .2 - - - - - - - -
AmbfLOAia pAitoAtaduja 4.5 T.o 6.5 £.0 4.5 2.0 5.0 3.8 2.5 2.0 4.5 3.0 - .5 .5 .3

AntznnafUa noAza - .5 .5 .3 .5 - - .2 - 1.0 1.5 .8 - - .5 .2

Afmica Aofionia - - - - - - - - 1.5 .5 - .6 - - - -
AfitzmiAia dAacuncuZuA - 1.0 2.5 1.2 1.5 .5 1.0 1.0 - .5 1.0 .5 1.5 2.0 .5 1.3

AfitzmiAia ^niqida 1.0 - 1.0 .6 - - .5 .2 - - - - 2.5 - 1.5 1.3

AftzmiAia ladoviciana 1.0 1.0 .5 .8 4.5 2.0 3.5 3.3 4.5 3.5 4.5 4.2 .5 - 1.5 .6

AAcizpiaA Apzcioa a - - - - - - - - - - - - - .5 - .2

AAcizpiaA vzfiticitiata - - - - - - - - .5 - - .2 - - - -

AAtfiaguiuA giivi^lofiuA - - - - - - .5 .2 - - - - - - - -
BaiAamofifihiza Aagittata - - - - - - - - - - 1.0 .3 - - - -
CzfiaAtiim OfivznAiA 1.0 - - .3 .5 - - .2 1.5 - - .5 - - - -
ChflUAOpAiA vitioAa 1.0 1.5 1.0 1.2 - .5 - .2 1.0 - 1.0 .6 - - .5 .2

CifiAium unduiatum - 1.0 - .3 - - - - - - - -



TABLE 2. continued

TAXA TRANSECT LINE A

Plot

B

I

C A

Plot

B

2

C 3T A

Plot

B

3

C X A

Plot U 

B C T

EsUgeAon spp. - - - - .5 - 2.0 .8 - - - - .5 - .5 .3

EuphoAb-La glyptoApeAma - - - - - - - - - - - - 1.0 - - .3

GlycyAAlUza lepidota - - - - - .5 - .2 - .5 - .2 .5 .5 - .3

GutiAAezia 6aAothAae - - - - - - - - - - - - - - .5 .2

HeZianthuA petioloAiA - 3.0 3.0 2.0 1.0 1.0 .5 .8 2.5 3.0 1.5 2.3 - - - -

Lactuca AeAAiola - - - - .5 - - .2 - - - - 1.0 1.0 .5 .8

UatAtA punctata - - - - 1.5 1.0 - .8 - .5 - .2 - - - - I
LithoApeAma inciAum - - 2.0 .6 - - - - - .5 - .2 - - - -

NJ
N>

Linium peaenne - - - - - - - - .5 1.0 - • 5 - - - -

Unium Aigidum - - - - - - - - - .5 - .2 - - - -

Hedicago lupulina - - - - - .5 - .2 - - - - 1.0 - 1.5 .8

HelilotuA o^ieinaliA - - - - - - - - - - - - 1.5 1.0 .5 1.0

HonaAda fiiAtuloAa - - - - - 1.0 .5 .5 - .5 - .2 - - .5 .2

Opuntia polycantha - .5 - .2 - - - - - - - - - - .5 .2

OxytAopiA IambeAtLi - - 1.0 .3 1.0 2.0 1.0 1.3 - - - - - - .5 .2

OxytAopiA AeAieea - - - - - .5 1.0 .5 - - - - - - - -

Plantago puAAhii .5 - 1.0 .5 - .5 .5 .3 - - - - - - - -

Polygala alba 1.0 - - .3 - - - - - - - - .5 1.5 2.5 1.5

PaoAalea aAgophylla 1.0 - 1.0 .6 - 2.0 .5 .8 3.0 1.0 .5 1.5 1.0 .5 1.0 .8

PaoAalea IenuiflIoAa - - - - - - - - - - - - .5 1.0 .5 .6

Patibida eolumnifeoa .5 .5 .5 .5 1.0 2.0 .5 1.2 2.5 1.5 - 1.3 - - - -

RhuA AadieanA - - - - - - - - - 1.0 - .3 - - - -

RoAa OAkanAana 5.0 5.5 3.0 2.0 1.0 1.5 1.5 .5 .5 1.5 .8 . - - - -



TABLE 2. continued

TAXA TRAMSSCT L H E A

Plot

B

I

C r A

Plot

B

2

C r A

Plot

B

3

C T A

Plot 4 

B C r

SotLdago gigaiUta. - - - - - - - - - - - - 1.0 .5 .5 .6

SotLdago mL66oivu.ejut& - 1.5 .5 .6 1.0 - - .3 .5 - - .2 .5 - .5 .3
TaAaxicum Ô frLcinate. - - - - - .5 .5 .3 - - - - - - - -
TAagopogan dubiuA - 1.0 .5 .5 1.0 - .5 .5 .5 .5 .5 .5 - - - -
Vicia ameAicana - - - - - - - - .5 - - .2 - - - -
Viola nuXtattii - - - - - - 1.0 .3 - - - - - - - -

bare ground is.o 13.5 13.5 15.0 to.5 12.0 10.0 M . 8 to.5 12.0 Ik  .0 12.2 11.0 8.5 9.0 9.5

(X) average species frequency of combined transect lines.



TABLE 3. PERCENT SHRUB CANOPY COVERAGE ALONG TRANSECT LINES ON PLOTS I THROUGH 4.

Plot I Plot 2 Plot 3 Plot h

TAXA TRAMSBCT LINE A B C 5T A B C X A B C T A B C X

AtteruA-ca cana .5 • 59 .14 .41 3.31 2.91 7.0 4.43 .62 .16 .33 .47 11.08 14.69 11.67 12.48
AttemA-ca Vu.d&nta£a - - - - 2.01 - .55 .85 - - - - - .16 1.43 .53
CtatageuA Auccatenta - - - - .83 1.66 - .83 - - - - - - - -

JuntpeAuA ieopatotum - - - - - .12 - .04 .43 .44 - .29 - - - -
PfUVtUA vViginiana - - - - - .95 .79 .58 - - - - - - 1.25 .42

PhuA VUZobata .Ifl .58 1.66 .80 4.36 4.92 7.35 5.54 1.58 4.50 7.57 4.55 - .43 .81 .41

RtbeA outearn - - - - - .11 - .03 - - - - .83 - .04 .29
R o A a  iooocLa -U . - - - - .04 4.58 1.6 2.07 - - - - .29 .50 1.79 .86

S ijm p h o n Z c a A p a A  spp. - - - - 1.70 5.71 7.20 4.87 6.87 12.58 - 6.46 3.59 8.28 7.93 6.60

Vueea g t a u c a .61 1.29 .22 .Tl - - .35 .12 - - - - - - - -

(X) average species frequency of combined transect lines.
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Figure 5. Mixed grassland-sagebrush, coniferous 
timber, hawthorn thickets of Plot 2.

distribution, was located on a rise between the two draws (Figure 6). 
Stands of snowberry and woods rose were present in the more moist sites 
adjacent to the draws. Silver sagebrush was scattered throughout the 
plot. Life form cover percentages determined by the dot grid overlay 
are 70 percent sagebrush-grassland, 17 percent timber and 13 percent 

shrub (woody thickets).
Herbaceous vegetation was classified as 66.3 percent grasses,

22.1 percent forbs and half-shrubs with 10.8 percent recorded as bare 
ground. The grassland aspect was dominated by bunchgrass perennials, 
especially western wheatgrass [Agsiopysum m-cthoi) , bluebunch wheatgrass
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Figure 6. Map of prominent cover-types on Plot 2
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[AgA.opyA.on Ap-tcatum) and needle and thread. Also important were blue- 
grass, cheatgrass brome, blue grama [Bout&lotua. gA.aciLU>) and side oats 

grama [Bout&ZOLUl CUAjsCpendll&l). There was a noticeable reduction from 

Plot I to Plot 2 in the amount of crested wheatgrass present. Visible 
community types showed a preponderance of bluebunch wheatgrass in asso­

ciation with the timber,.a concentration of western wheatgrass in more 
mesic sites and a combination of needle and thread and bluegrass on 
sites comparable to Plot I.

Important forbs and half-shrubs were western ragweed, cudweed sage 

wort [AAJtm-iAAM. hidovd-cUayia.), yarrow [AckUULvx miZl^oLium), point- 

loco (OxytA-OpAsLA spp.) and prairie coneflower [Rcutib-ida. aoiumnl^eAa.). 

Species present and their frequency of occurrence are listed in Table 2 

Forb production on the Tanner Creek study area (Depuit, pers. comm.) 

showed a high biomass and annual production in the upland drainages.
Had the transect lines on Plot 2 been routed parallel instead of 
perpendicular to the woody thickets, forbs may have shown a higher 

frequency of occurrence. There was a noted increase in the number of 
different forb species present as compared to Plot I (Table 2).

Shrub transect data presented in Table 3 show important species 

to be skunkbrush sumac, snowberry, silver sagebrush and woods rose. 

Skunkbrush was prominent on the more xeric sites, snowberry in the 
mesic swales and silver sagebrush on the sites with a moisture gradient
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somewhere between the two. Transect line C on this plot sampled vege­
tation along a fence line which may have resulted in the noted increase 
in several species.

Timber density and average dbh were calculated for the 20-acre 
section of the plot that included the forested type. The calculated 
density was 8.1 individuals per acre with an average dbh of 8.3 inches 
per tree. Ponderosa pine on this plot was characterized by relatively 
mature trees with very little reproduction.

Plot 3 was situated in a rather continuous stand of ponderosa pine 
with a southern exposure and gentle slope (Figure 7). Variation in the

Figure 7. Coniferous timber - grassland association 
of Plot 3.
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distribution and density of timber was affected by edaphic character­
istics on the plot. Generally, the density of timber was greater than 

that found in the Plot 2 stands and there was a noticeable increase in 

the amount of reproduction and interspersion of younger age class trees. 

Pfister et al. (1974), in classifying eastern Montana ponderosa pine 

forests, delimited several habitat types which were found on this plot 

or in timbered sections throughout the area.
Included in the Ponderosa Pine Series are several types. One, the 

WIkgfiOpyH-Ovi ApsLCCltum type was present on some of the driest sites 

within the pine series. It is usually found on south facing slopes 

near lower timberline and the understory is dominated by bunchgrasses 
and prairie forbs. Idaho fescue (FeAtucC sidakoCViAsiA ] may replace the 

bluebunch wheatgrass under more mesic conditions. The YP/ Andfiopogon 

Acopafu.uA type was also present in isolated but dense stands. A fourth 

type, PP/SymphofU-COfipOA spp., represents a more moist type within the 
pine series. This type was found along the. swales with the snowberry 

forming a.rather dense but patchy understory. Western snowberry 
[SymphofoicafipoA occJ-dcntcduA) was more frequently encountered than 

common snowberry [SymphofU-COfipoA atbuA) . A fifth type, PPIVhxmiA 

v-Oigsivunnci was restricted to moist, north facing slopes. The under­

story of this type was characterized by Oregon grape [BeAbofuA ficpcnA) 

and northern bedstraw [GaLLum boh-CClte,). This type occurred on the 

study area at a lower gradient in the drainage contour than the PP/
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SympkohsLcaH,pO& spp. type. Life form coyer percentages determined by 
the dot grid overlay were 74 percent timber and 26 percent open park 
grassland (Figure 8).

Herbaceous, vegetation was classified as. 65.3 percent grasses,
i

21.6 percent forbs and' half-shrubs with 12.2 percent recorded as bare 
ground. Important grass species were western wheatgrass, needle and 
thread, bluebunch wheatgrass and little bluestem. Side oats grama 
occurred in a much higher frequency than was recorded on any of the 
other plots.

Important forbs and half-shrubs were cudweed sage, western rag­

weed, yarrow, prairie sunflower and scurf pea (PyiOAxtZea spp.). Species 
such as balsamroot (BctZiamoAAhyiza AagsUtta£a), rose pussytoes 

[AntenmAAXL AoAea) and narrow-leaf gromwell [LLthoApeAmm tn a iim )  

which are listed by Pfister et al. (1974) as important understory 

species of the pine series, occurred in amounts less than I percent.

Timber density as determined for the entire plot showed an average 

of 31.8 individuals per acre. Densities for Plots 2 and 3 may have 

been greater if the transects had been run through representative stands 
of timber as opposed to recording densities for the entire plot (3) or 
half plot (2). The average dbh was 6.1 inches per tree. Histograms 
of 2-inch dbh classes for timber on Plots 2 and 3 are found in Figure 9.
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Figure 8. Map of prominent cover-types on Plot 3
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Figure 9. Distribution of timber by 2-inch dbh classes on Plots 2 and 3.
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Plot 4 was staked to include a segment of the Horse Creek drainage 
through the center of the plot (Figure 10). This segment of the creek 
was chosen because very little of the adjacent land had been developed 
for crop production. A composite map (Figure 11) shows the distribu­
tion of life form cover-types and the dot grid overlay gave cover 
percentages of 86 percent sagebrush-grassland, 13 percent riparian and 
I percent cropland.

Figure 10. Sagebrush-grassland, riparian association 
of Plot 4.
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ISGl Sagebrush-grasslandI B I BarleyIROI Riparian overstory

Figure 11. Map of prominent cover-types on Plot 4.
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Herbaceous vegetation was classified as 75.8 percent grasses,

14.0 percent forbs and half-shrubs with 9.5 percent recorded as bare 
ground. Important grass species were western wheatgrass, green needle- 

grass [StXpCL virUduLa.) , needle and thread, blue grama, bluegrass and 

Japanese brome [BnomuA j(Xpoyu.cu6).

Important forbs and half-shrubs were fringed sagewort 

IHJjQsLda,), false tarragon sagewort, yarrow, white milkwort [VotyQoZjX 

alba.) and yellow sweetclover [MeUloluS O^lcJnaUA). There was a 

noticeable reduction in the amount of western ragweed present relative 

to that recorded on the other plots. The overall reduction in frequency 
of occurrence of forbs was due to the high incidence of perennial 

grasses especially western wheatgrass on the mesic silver sagebrush 

dominated sites.
Shrub transect data presented in Table 3 show silver sagebrush, 

snowberry, woods rose and big sagebrush to be important species. The 

southern quarter of the plot is the beginning of the big Sagebrush
i.

type characteristic of the foothills. The snowberry forms dense, 

rather tall patches adjacent to the creek bottom.
Quantitative measurements of the deciduous tree and tall shrub 

community along the streambank was not attempted. A qualitative 
description shows box elder and green ash to be well represented and 

plains cottonwood present to a lesser extent. Important tall shrubs 

were chokecherry and hawthorn. Minor amounts of golden current were
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present. Although the riparian type occupied a small percentage of 
the total area on the plot, it provided a high quality edge-effect 
(Leopold 1933) readily utilized by the wildlife in the area*

!

Birds

Game Species

Ring-necked Pheasant.— Pheasant range in the United States west 
of the 102 Meridian, is confined largely to irrigated land of bottom­
land having a comparable water relationship (Yeager et al. 1951). 

Montana’s major pheasant range largely coincides with irrigation projects 

and major waterways (Weigand & Janson 1976). The distribution of the 

pheasant population within the Sarpy Creek drainage is consistent with 

the above in that the birds are associated predominantly with the 

stream course habitat but extend into the uplands where suitable woody 
cover is found.

The crowing averages were calculated for two of the four censuses 

conducted during 1975. The average number of crows heard per 2-minute 

period for these routes (May 5 and May 15) was 8.7 and was considerably 

lower than that recorded for the same time period in 1976. The snow 
and sleet total for January through April was 62.5 inches and this may 

have adversely affected pheasant survival during this period. Casual 

observations of production that year suggested a potential increase in 

the 1976 breeding population.
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The averige number of crows per 2-minute period for the entire 

route, run five times between April 24 and May 15, 1976, was 13.7.
The average for the 15 stations found along the bottomland series was 

16.5 and for the 5 upland sites it was 5.1. The highest daily average 
of 17.4 was recorded on May 9, 1976, and included the greatest number 
of recorded crows per individual station (33 crows at station 9).i
Pheasants were not heard crowing either year in the vicinity of station 
5, a dry upland site with very little woody shrub cover. Figure 12 
illustrates the relative stability of the cock pheasant distribution 

by comparing the high and low counts recorded during the peak of 

breeding activity.
Martin (1975, 1976) documented yearly peak averages of 13.3 and 

16.7 for the Sarpy Basin extending to the confluence of Sarpy Creek 

and the Yellowstone River. He further separated this unit into the 

upper and lower Sarpy Creek areas with the lower area showing a much 
higher density of crowing cocks (24.7 compared to 11.8 in 1975). 

Desimone (1975), in the Hysham area, recorded a peak average of 14.6 

crows per 2-minute period.
It was not possible to sample the interior portion of the area 

during the spring periods. However, individual cocks were heard 

crowing in the uplands throughout June. These birds were repeatedly 

flushed from rather specific locations and appeared to have estab­
lished territories in these areas of rather marginal habitat.1
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Figure 12. Distribution of male ring-necked pheasants as indicated by high and low 
crowing counts recorded during the peak of breeding activity .
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Attendance by hens was recorded at only one location and no broods 
were observed in the uplands.

Sharp-tailed and Sage Grouse.— The plains sharp-tailed grouse 

is a native tetraonid occurring in the mixed prairie foothill habitat 
(Aldrich 1963). Brown (1971) states that the populations of this 
grouse in Montana are most secure on the upland prairie where heavy 
grazing or cultivation has not completely altered the native upland 
grasses and shrubs. Enumeration of spring population densities is 

facilitated by the congregation of these birds on traditional breeding 

grounds or Ieks (Lumsden 1965, Sisson 1976).
Nine sharp-tailed grouse dancing grounds and one sage grouse 

strutting ground were located on or adjacent to the area during the 

springs of 1975 and 1976. The location of these breeding grounds is
shown in Figure 13. The spatial distribution of the grounds repre-

)
sents a comparable distribution of a grassland type preferred by these 
birds. Each of the grounds serves as a focal point for a discreet 

segment of grouse and these units, when combined, comprise the grouse 

population of the area (Rippin & Boag 1974).
!

The maximum number of displaying male grouse recorded on the 
individual grounds during the peak of breeding activity (mid-April 
to mid-May) are presented in Table 4. The average number of males per 

ground was 13.7 in 1975 and 9.5 in 1976. These densities compare
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Figure 13. Map of the study area showing the location of 
sage grouse and sharp-tailed grouse breeding 
grounds.
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TABLE 4. MAXIMUM NUMBER OF MALE GROUSE OBSERVED ON THE BREEDING 

GROUNDS BY YEAR.

1975 1976

Ground Location
*B2 14 18
■ C2 — 20
I CS 26 20
■ DO 18 —

■ Dl 16 7
■ Dll 9 2
■ E7 9 8
■ FS 12 7
■ F7 6 —

I H6 — 3
'Casual' Ground Location

• A9 2 — —

•A9 3 —
• Cl — I
• C4 — I
• CS 2

♦ Sage grouse.
I Sharp-tailed grouse.
• 'Casual' sharp-tailed grouse
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closely to those of Martin (pers. comm.) who recorded 12.7, 13.8 and 

10.3 male birds per ground during 1974, 1975 and 1976, respectively, 
for the entire Sarpy Creek drainage.

Pepper (1972) documented the fidelity of established male grouse 
' to a particular dancing ground and Brown (1966), the importance of 

yearling or subdominant males in the establishment of new grounds. 

Twenty-five percent of the grounds located in 1975 were unoccupied in 
the spring of 1976. Twenty-five percent of the grounds located in 

1976 were not observed in 1975. Ground H6 had 16 males in attendance
in 1974, zero males in 1975 and 3 males actively displaying in 1976.

. ;

Admittedly this was a small sample, however it appears that in an area 

of relatively stable habitat conditions, breeding ground abandonment 
and establishment seem to occur in approximately equal percentages.

Five casual grounds (Hamerstrom 1939,.Lumsden 1965) were located 

during the study, two in 1975 and three in 1976. The location of these 

grounds and the numbers of males observed displaying are presented in 

Figure 13 and Table 4. Only one observation was made of hen attendance 
on these grounds, that of two hens with a single male on C4. Caskial 
grounds C4 and C5 were peripheral to the permanent ground C5 and may 

have represented males unable to establish on C5, yet too dominant to 

remain as' non-breeders.
Sage grouse.habitat, as documented by several authors (Martin 1970, 

Peterson 1970, Wallestad 1975), was restricted to the area north of
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Horse Greek and west of Sarpy Creek Road. The only ground (B2)
•; - •

located within this vicinity exhibited stabilized numbers, recorded 

as 16, 14 and 16 males for the 1974, 1975 and 1976 spring estimates, 
respectively.

Non-game Species

Breeding Bird Road Route.— The breeding bird road route was cen- 
sused four times, three during the summer of 1975 and once during the 
summer of 1976. Fifty-two different species were recorded along the 
route. This was approximately 75 percent of the total number of species 

recorded on both the road route and the breeding pair plots.

A species list of birds observed during the study is presented in 
Appendix Table 14. Avian nomenclature follows the American Ornitholo­
gists Union checklist of North American Birds (1957).

The species observed within each of the.six gross vegetatipnal 
types are presented in Tables 5 through 10. In addition to species 

found in each type, the corrected number of observations, percent 

frequency of occurrence and rank in frequency are also presented.

The number of stations within each of the types was unequal, 

therefore, application of a correction factor was necessary to stand­

ardize the potential number of observations for any particular species 
in all types. Since a species could be recorded only once per station, 

the greatest number of stations within a type (8) was multiplied by a
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TABLE 5. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS IN

TYPE I.

Species
No. of Corrected 
Observations

Percent
Frequency

Rank
Freque

Western Meadowlark 31 96.8 A
Mourning Dove 17 53.1 M
Mouse Wren 17 53.1 M
Lark Sparrow 15 46.8 M
Ring-necked Pheasant 15 46.8 M
Rufous-sided Towhee 13 40.6 M
Common Flicker 11 34.3 M
Black-billed Magpie 11 34.3 M
American Robin 9 28.1 U
Eastern Kingbird 8 25.0 U
Black-capped Chickadee 8 25.0 U
Chipping Sparrow 7 21.8 U
Western Wood Pewee 6 18.7 U
Killdeer 6 18.7 U
Brown-headed Cowbird 5 15.6 U
Black-billed Cuckoo 5 15.6 U
Pinon Jay 3 9.3 R
Yellow-breasted Chat 3 9.3 R
Brewer's Blackbird 3 9.3 R
Red Crossbill 3 9.3 R
American Goldfinch 2 6.2 R
Yellow Warbler 2 6.2 R
Western Kingbird 2 6.2 R
Red-winged Blackbird 2 6.2 R
Mountain Bluebird 2 6.2 R
Black-headed Grosbeak 2 6.2 R
Common Yellowthroat I 3.1 R
Northern Oriole I 3.1 R
Red-headed Woodpecker I 3.1 R
Loggerhead Shrike I 3.1 R
Sharp-tailed Grouse I 3.1 R
Brown Thrasher I 3.1 R
Solitary Vireo I 3.1 R
Dark-eyed Junco I 3.1 R
Turkey I 3.1 R
Red-tailed Hawk I 3.1 R
Vesper Sparrow I 3.1 R
Common Crow I 3.1 R
American Kestrel I 3.1 R

(I) R (1-9%); U (10-30%); M (31-64%); C (65-89%); A (90-100%)
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TABLE 6. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS IN

TYPE II.

■ Species No. of Corrected • 
Observations

Percent
Frequency

Rank in 
Frequency(I)

Western Meadowlark ■ 30 93.7 A
Lark Sparrow 24 75.0 C
Mourning Dove 18 56.2 M
Common Flicker 18 56.2 M
House Wren 16 50.0 M
Rufous-sided Towhee 14 • 43.7 M
American Robin 14 43.7 M
Chipping Sparrow 8 25.0 U
Upland Sandpiper 8 25.0 U
Black-capped Chickadee 6 18.7 U
Eastern Kingbird 6 18.7 U .
Western Wood Pewee 6 18.7 U
Northern Oriole 6 18.7 U
Brown-headed Cowbird 4 12.5 U
Pinon Jay 4 12.5 U
Brewer *s Blackbird 4 12.5 U
Brown Thrasher 4 12.5 U
Ring-necked Pheasant 2 6.2 R
Black-billed Magpie 2 6.2 R
Black-billed Cuckoo 2 6.2 R
Yellow-breasted Chat 2 6.2 R
Yellow Warbler 2 6.2 R
Mountain Bluebird 2 6.2 R
Red-headed Woodpecker 2 6.2 ' R
Sharp-tailed Grouse 2 6.2 R .
Solitary Vireo 2 6.2 R '
Dark-eyed Junco 2 6.2 . R
Red-tailed Hawk 2 6.2 R
Vesper Sparrow 2 6.2 .. R
American Kestrel 2 6.2 R

(I) R (1-9%); U (10-30%); M (31-64%); C (65-89%); A (90-100%)
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TABLE 7. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS IN
TYPE III.

No. of Corrected Percent Rank in
Observations Frequency Frequency(I).

Western Meadowlark 32 100.0 A
Black-billed Magpie 24 75.0 C
Mourning Dove 20 62.5 C
Common Flicker 20 62.5 C
House Wren 12 37.5 M
Lark Sparrow 12 37.5 M .
Ring-necked Pheasant 12 37.5 M
American Robin 12 37.5 M
Black-capped Chickadee 12 37.5 M
Red Crossbill 12 37.5 M
Chipping Sparrow 12 37.5 M
Rufous-sided Towhee 8 25.0 U
White-breasted Nuthatch 8 25.0 U
Eastern Kingbird 4 12.5 U
Western Wood Pewee 4 12.5 U
Brown-headed Cowbird 4 12.5 U
Pinon Jay 4 12.5 U
Mountain Bluebird 4 12.5 U '
Red-headed Woodpecker 4 12.5 U
Hairy Woodpecker 4 12.5 U

(I) R (1-9%); U (10-30%); M (31-64%); C (65-89%); A (90-100%).
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TABLE 8. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS IN

TYPE IV.

Species No. of Corrected 
Observations

Percent
Frequency

Rank in 
Frequency(I)

Western Meadowlark 32 . 100.0 A
Ring-necked Pheasant 24 75.0 C
Black-billed Magpie 24 75.0 C
Red-winged Blackbird 20 62.5 C
House Wren 12 37.5 M
Brewer’s Blackbird 12 37.5 M
Black-billed Cuckoo 8 25.0 U
Yellow-breasted Chat 8 25.0 U
Common Yellowthroat 8 25.0 U
Mourning Dove 4 12.5 U
Lark Sparrow 4 12.5 U
Rufous-sided Towhee 4 12.5 U
Common Flicker 4 12.5 U
American Robin 4 12.5 U
Savannah Sparrow 4 12.5 U
Great Blue Heron 4 12.5 U

(I) R (1-9%); U (10-•30%); M (31-64%); C (65-89%); A (90-100%).
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TABLE 9. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS IN

TYPE V.

Species No. of Corrected 
Observations

Percent
Frequency

Rank in 
Frequency(I)

Western Meadowlark 32 100.0 A
Yellow Warbler 28 87.5 C
Common Yellowthroat 28 87.5 C
Ring-necked Pheasant 24 75.0 C
Black-billed Magpie 24 75.0 C
American Robin 20 62.5 M
Yellow-breasted Chat 20 62.5 M
Lazuli Bunting 16 50.0 M
Barn Swallow 16 50.0 M
House Wren 12 37.5 M
Mourning Dove 8 25.0 U
Common Flicker 8 25.0 U
Killdeer 8 25.0 U
Black-billed Cuckoo 8 25.0 U
Brewer’s Blackbird 8 25.0 U
Brown Thrasher 8 25.0 U
American Kestrel 8 25.0 U
Wilson's Warbler 8 25.0 U
Eastern Kingbird 4 12.5 U •
Black-capped Chickadee 4 12.5 U
American Goldfinch 4 12.5 U
Red-winged Blackbird 4 ■ 12.5 U
Black-headed Grosbeak 4 12,5 U
Northern Oriole 4 12.5 U
Common Crow 4 12.5 U
Indigo Bunting 4 12.5 . U
House Sparrow 4 12.5 U

(I) R (1-9%); U (10-30%); M (31-64%); C (65-89%); A (90-100%).



-49-

TABLE 10. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS IN
! TYPE VI.

Species No. of Corrected 
Observations

Percent
Frequency

Rank in 
Frequency(I)

Western Meadowlark 28 87.5 C
Lark Bunting . 16 50.0 M
Vesper Sparrow 8 25.0 U
Mourning Dove 8 25.0 U
Sharp-tailed Grouse 4 12.5 U
Western Kingbird 4 12.5 U
Ring-necked Pheasant 4 12.5 U
Prairie Falcon 4 12.5 U
Rock Wren 4 • 12.5 U
Savannah'Sparrow 4 12.5 U

(I) R (1-9%); U (10-30%); M (31-64%); C (65-89%); A (90-100%).
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constant number of samples (4). Thus the potential number of observa­
tions per species was corrected to 32 in all types and this may unfairly 
weight observations made in those types occurring less frequently.

The percent frequency is equal to the number of actual observa­
tions divided by the total number of possible observations. The rank 
in frequency was based on the following percentage breakdown: Rare (R)

1-9%; Uncommon (U) 10-30%; Moderately common (M) 31-64%; Common (C) 65- 

89%; and Abundant (A). 90-100% (White 1942).
Type I, a deciduous thicket, grassland, pine association, was the 

most diversified in the number of species present; 39 species were 

recorded. The amount of diversity exhibited by the birds within this 
type was related to and a reflection of the structural diversity of 
the vegetation present. The species observed in Type I were ranked in 

terms of relative abundance as follows: Rare (23), Uncommon (8),
Moderately common (7), Common (0) and Abundant (I). Figure 14 illus­

trates the tendency for a large number of species to occur with a low 

frequency and a much smaller number of species to occur with a high 

frequency. This is a basic concept of Raunkaier's Law of Frequence 

as stated by Linsdale (1924, 1936) and Winterbottom (1936, 1940).
There were two species present that were not observed in the other 

types and 3.5 species were represented by the highest frequency 
recorded in any of the types for that particular species. The fraction
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NUMBER OF SPECIES OBSERVED

Figure 14. Frequency distribution of birds observed in Type I.
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results when a particular species frequency of occurrence is equal in 

more than one type.
Thirty species were recorded for the mixed grassland-timber asso­

ciation of Type II. The minor variation in the species composition 

between Types I and II illustrates the problem encountered when describ 
ing a vegetational type by the different bird species present. The 
habitat requirements of certain species distributes their activities 

into various types. However, the upland types are components of the 

Ponderosa Pine Savannah and the general species composition was.some­

what typical of this broad climax type. Any variation recorded in the 
relative abundance of a particular species was due to the increase or 

decrease of the vegetational types it was associated with.
The species observed in Type II were ranked in terms of relative 

abundance as follows: . Rare (13), Uncommon (10), Moderately common (I), 
Common (I) and Abundant (I). There was a noticeable increase from 

Type I in the relative abundance of lark sparrows, a species which 
seems to prefer the edge common to the grassland-timber association.

One species, the upland sandpiper, was found only in this type. The 

frequency of occurrence recorded for eight species was the highest 

for any of the types.
Twenty species were recorded in the ponderosa pine forest charac­

teristic of Type III. The species composition of this type is indica­

tive of a less diverse habitat with fewer species common to the more
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diversified areas being found in this type. Thus in a type where niche 
breadth is more restricted (Pitelka 1941), most of the birds encountered 

are those which are most specifically associated with the timber in 
their breeding and feeding patterns.

The species observed in Type III were ranked in terms of relative 

abundance as follows: Rare (0), Uncommon (9), Moderately common (7),
Common (3) and Abundant (I). Throughout the frequency classes of Type 
III, those species that were recorded were quite representative of this 
particular type (i.e., "birds of the forest"). Comparison of the low 

frequency classes of Types II and III reveals that uncommon to rare 

species may serve as the best indicators of vegetation diversity.
The hairy woodpecker and white-breasted nuthatch were the two 

species recorded only for Type III. Excluding the- previous two, there 
were 7.16 species representing the highest frequency of occurrence 

recorded for those particular species in any of the types.

Sixteen species were recorded for the sagebrush, agriculture 

association of Type IV. This type is essentially an ecotone with the 

pine grading into the sagebrush and the cropland into the riparian 
vegetation along the creek bottom. That certain species associated 

with the pine or riparian vegetation were recorded in this type, was 
due in part, to their characteristically loud song or their preference 

for the sagebrush or cropland areas as feeding and display sites.
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The species observed in Type IV were ranked in terms of relative 

abundance as follows: Rare (0), Uncommon (10), Moderately common (2),

Common (3) and Abundant (I). One species, the great blue heron, was 
recorded only in this type and 4.2 species were present in the highest 
frequency recorded for any type.

Twenty-seven species were recorded for the agriculture, creek 
bottom association characteristic of Type V. When comparing the various 
types (I-V), the deciduous tree-shrub community that dominated Type V 
and the coniferous forest of Type III provided the most structurally 

different habitats available to the birds of the area. The representa­

tive bird species of the two types were quite type-specific and the 
species composition of each showed a striking inter-type difference 

(Tables 7 and 9).
The species observed in Type V were ranked in terms of relative 

abundance as follows: Rare (0), Uncommon (17), Moderately common (5),

Common (4) and Abundant (I). Five species were recorded only in this 
type, two of which, the barn swallow and house sparrow, were associated 
with some ranch buildings in the vicinity of the station sites. A 
total of 11.6 species were represented by the highest frequency of 
occurrence recorded in any of the types. Certain species including 
the yellow warbler, yellowthroat and pheasant that were found in Type V, 

and apparently selected for it, were more numerous than some species
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such as the chickadee, flicker and housewren which utilized Type V 
but were associated primarily with a different type (Yeaton 1974).

Ten species were recorded for the sagebrush-grassland association 
of Type VI. This was the lowest number of species recorded for any of 

the six vegetational types. As the vegetation composition of the 

area became less polytypic, there was a corresponding decrease in the 
diversity of bird life. This was similar to the patterns of bird 

diversity observed throughout the other types.
The species observed in Type VI were ranked in terms of relative 

abundance as follows: Rare (0), Uncommon (8), Moderately common (I),
Common (I) and Abundant (0). This was the only type where the meadow­

lark was not rated an abundant species. Of the three species that were 

recorded only for this type, the rock wren and prairie falcon were 

associated with the sandstone bluffs in this specific area. A total of 

3.5 species were recorded as having the highest frequency of occurrence 
within this type.

Breeding Pair Plots.— The selective use of different vegetational 

types by birds during their breeding season is a reflection of their 

specific food habits and nest site requirements (Saunders 1914). With 
the establishment of territories by most species, the bird population 

of the area stabilized, and thereby facilitated a quantitative measure­

ment of different segments of this population.
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A composite map of identifiable territories was constructed by 
year for the individual species on each of the separate plots. A 
number of territory types have been described previously by Nice 
(1941). Important to this study were the very numerous Type A typical 

of most passerines, in which the defended territory includes both 
nesting and feeding sites, the less common Type B where food was 

obtained off the nesting area.and Type C characterized by a communal 

sharp-tailed grouse Iek. Most of the territories were designated 
primarily by the relocation of displaying males with supplemental data 
provided in the form of nest locations and observations of females.

Table 11 presents the total number of daily observations recorded 
on each of the plots, the subtotals for the 1975-1976 breeding seasons 

and the combined 2-year total. The 2-year total for all 4 plots was 

2006 observations. An apparent trend in the 1975 data showed a reduc­

tion in number of observations by the first week of July on all four 
plots. The greatest number of observations was recorded on Plot 3 

on June 12, 1975. A similar trend was apparent on only two of the 

four plots (3 and 4) in 1976. The greatest number of daily observa­

tions was recorded on Plot 2 on June 30, 1976. The evident increase 

from 1975 to 1976 in the number of daily observations per plot was 
probably due to increased observer efficiencyi
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TABLE 11. TOTAL NUMBER OF BIRD OBSERVATIONS BY DAY FOR THE BREEDING

PAIR PLOT CENSUS FOR 1975 AND 1976.

Plot Date No. of Observations

Plot I June 10, 1975 35
(Upland grassland) June 24, 1975 75

July I, 1975 28
Subtotal 138

June 18, 1976 51
June 23, 1976 59
June 29, 1976 71
Subtotal 181
Two-year Total 319

Plot 2 June 11, 1975 113
(mixed grassland. June 25, 1975 94
pine and hawthorn July 3, 1975 66
thickets) Subtotal 273

June 20, 1976 112
June 24, 1976 106
June 30, 1976 143
Subtotal 361
Two-year Total 634

Plot 3 June 12, 1975 135
(pine) June 27, 1975 92

July 4, 1975 58
Subtotal 285

June 19, 1976 123
June 26, 1976 117
July I, 1976 93
Subtotal 333
Two-year Total 618

Plot 4 June 30, 1975 70
(riparian, sagebrush- July 2, 1975 32
grassland) July 5, 1975 46

Subtotal 148

June 21, 1976 111
June 27, 1976 108
July 2, 1976 68
Subtotal 287
Two-year Total 435
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The total number of observations for the 2-year period on Plots 

2 and 3 were nearly equal. This similarity in the number of observa­

tions recorded for the two plots contrasts with the very different 
vegetation associations characteristic of each. Plot 2 offered the 
most diversified life form association, while Plot 3 was rather mono- 
typic. Furthermore, the monotypic timber association of Plot 3 

appeared to be much more heavily utilized than the relatively monotypic 

grassland association of Plot I.
During 1975, 16 species were observed on Plot I. Of these, 7 were 

classified as potential breeders with an established territory on the 

plot and 14 breeding pairs were recorded. In 1976, 12 species were 
observed on the plot, 7 were classified as potential breeders and 16 

breeding pairs were recorded. Although the number of breeding species 

remained the same, there was a slight shift in species composition 
(Table 12). The species composition of this grassland association was 

made tip primarily of birds that nested and fed on the ground; these 

birds may use an elevated song perch if available but it is not 
required (Kendeigh 1945). Most observations of displaying males showed 

these birds were using the skunkbrush, sagebrush, pine or a fence line 

as display sites, which implies that these males preferred an elevated 

song perch. Certain species, most notably the meadowlark, also made 

use of the flight song in the maintenance of their territory. .



TABLE 12. SPECIES COMPOSITION AND BREEDING PAIR DENSITIES ON PLOTS I THROUGH 4
DURING 1975 AND 1976.

Plot I Plot 2 Plot 3 Plot 4

Species 1975 1976 X 1975 1976 X 1975 1976 X 1975 1976 X

Great Blue Heron * 0 0

Mallard I 0.5
Blue-winged Teal 0 0
Marsn Hawk 0 0

American Kestrel * 0 0 0 0 0 0

Ring-necked P. easant 1 I 1 2 I 1.5
Upland Sandpiper 0 I 0.5
Mourning Duve I I 1 I 2 1.5 2 2 2 1 I I

Black-billed Cuckoo 1 0 0.5 2 0 I

Great Horned Owl I 0 0.5
Poor-will 0 I 0.5
Common Nig.:t Hawk * 0 O

Common Flicker 0 2 2 2 2 I 1.5 I I I

Red-headed Woodpecker 0 I 0.5
Hairy Woodpecker 0

Eastern Kingbird I 0 0.5 3 3 3

Say's Phoebe I 0 0.5
Western Wood Pewee I I 1 3 5 k



TABLE 12. continued

Plot I Plot 2 Plot 3 Plot 4

Species 1975 1976 X 1975 1976 X 1975 1976 I 1975 1976 X

Tree Swallow O O
Cliff Swallow 0 0

Black-billed Magpie 0 I 0.5 * O O O I 0.5
Pinon Jay * O O
Black-capped Chickadee 5 3 4 4 6 5 I I I
White-breasted Nuthatch I 0 0.5 2 2 2

House Wren I 0 0.5 k 3 3-5 6 6 6 I * 0.5
Grey Catbird I I I

Brown Thrasher 2 3 2.5 I I I

American Robin 0 0 I 2 1.5 3 3 3

Mountain Bluebird 0 O I 0.5 2 2 2 O O

Loggerhead Shrike O I 0.5

Solitary Vireo 3 1.5

Yellow Warbler 4 6 5 2 3 2.5
Yellow-rumped Warbler 3 4 3.5

Common Yellowthroat I 0 0.5 5 5 5

Yellow-breasted Chat 3 3 3 2 3 2.5
Western Meadowlark 5 6 5.5 8 9 8.5 5 3 4 5 5 5

Red-winged Blackbird 3 2 2.5 I 0 0.5



TABLE 12. continued

Plot I Plot 2 Plot 3 Plot 4

Species 1975 1976 7 1975 1 9 7 6 X 1 9 7 5 1 9 7 6 X 1975 1 9 7 6 X

Northern Oriole I I I O I 0 . 5

Brewer’s Blackbird O O I I I O 0

Brown-headed Cowbird I I I I 1 I I I I

Western Tananger O

Black-neaded Grosbeak I O 0 . 5 O I 0 . 5

Indigo Bunting I I I I
o>

Lazuli Bunting 2 3 2 . 5

Pine Siskin O

American Goldfinch O I 0 . 5 I 2 1 . 5

Red Crossbill O O O

Rufous-sided Towhee * O 4 6 5 3 5 4 2 4 3

Lark Bunting O O

Savanah Sparrow O I 0 . 5

Vesper Sparrow 2 k 3 I I I 2 2 2

Lark Sparrow 3 2 2.5 4 4 4 2 4 3 O O

Dark-eyed Junco I O 0.5 O I 0 . 5

Chipping Sparrow I I I 2 2 2 4 6 5

Clay-colored Sparrow O I 0.5

Brewer's Sparrow O I 0.5

1*1 Species present, but male not observed displacing. 

(X) two-year average.
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The calculated number of breeding pairs per 100 acres on Plot I 
was 35 in 1975 and 40 in 1976, yielding a 2-year average of 37.5 pairs 

per 100 acres. This density of potential and/or actual nesting pairs 
was the lowest recorded on any of the four plots. Qualitative assess­
ment of the size of the meadowlark territories, showed these birds 
using a more expansive area in the grassland types found on Plots I 

and 2 than when associated with the timbered sections of Plots I, 2 

and 3.
During the 1975 breeding season, 28 species were observed on Plot 

2. Of these, 26 were classified as potential breeders with a total of 
58 breeding pairs recorded. During the 1976 season, 26 species were 

observed on the plot. All were classified as potential breeders with 

a total of 62 pairs recorded. The approximate 1:1 ratio of species 

observed on the plot to species recorded as potential territorial 

breeders during both years differs markedly from the ratios of 2.3:1 

in 1975 and 1.7:1 in 1976 observed on Plot I.
The general composition and pair densities on Plot 2 appeared 

relatively stable from the 1975 to 1976 breeding season, with a minor 

shift in species composition noticeable among those birds encountered 
less frequently (Table 12). The number of breeding species recorded, 

26, represented the most diverse composition observed on any of the 

plots and provided.the greatest number of breeding pairs (62). These 

data substantiate the pattern established with the route census, that

\
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[■an increase in the complexity of the vegetational structure 

(particularly life form types) would reflect an increase in the 
diversity of bird species (Beecher 1942, Hardy 1945).

Kendeigh (1941), in his work on a midwestern prairie, documented 
a decline in the densities of meadowlarks and other grassland species 
with the invasion of trees and shrubs on the prairie. This trend was 
noticeable for the grassland sparrows in comparing Plot I to Plot 2, 

however, the meadowlark densities increased significantly with an 

increase in the tree-shrub cover percentages. The pair densities of 
the yellow warbler, yellow-breasted chat and brown thrasher which 
are specifically associated with deciduous thickets, were equal to or 
higher than that recorded for the same species in the deciduous tree- 

shrub association on Plot 4. - This, variation.was related to,the struc­

tural difference between the hawthorn thickets of Plot 2 and the box 

elder-green ash association of Plot 4, the former exhibiting a more 

dense structure and a greater amount of edge.
The calculated number of breeding pairs per 100 acres on Plot 2 

was 145 in 1975 and 155 in 1976, yielding a 2-year average of 150 
pairs per 100 acres. This was the highest breeding pair density 

recorded on any of the four plots.
During the 1975 breeding season, 26 species were observed on 

Plot 3, 16 were classified as potential breeders with an established 

territory and 44 breeding pairs were recorded. During the 1976 season.
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24 different species were observed on the plot, 18 were classified as 

potential breeders and 56 breeding pairs were recorded. Species compo­
sition and breeding pair densities for Plot 3 are presented in Table 12. 
The ratios of the number of species observed to the number of species 

classified as breeding territorial pairs were 1.6:1 and 1.3:1 for 1975 
and 1976, respectively. These values imply that more species used this 
plot for certain activities and nested elsewhere than those species 
utilizing the plot exclusively. However, this discrepancy was due 

mainly to the behavior of some species which made it difficult to 
differentiate their territory type. Both the territorial and "non- 

territorial" species were birds observed primarily in association with 

the forested type. Figure 15 compares the relatively uniform distribu­

tion of bird observations on Plot 3 with the concentrated observation 

distribution on Plot 4.
The calculated number of breeding pairs per 100 acres on Plot 3 

was H O  in 1975 and 140 in 1976, yielding a 2-year average of 125 pairs 
per 100 acres. This was the second highest breeding pair density 

recorded for the four plots.

During the 1975 breeding season, 26 species were observed on Plot 

4; 18 were classified as potential breeders and 33 breeding pairs were 

recorded. During the 1976 breeding season, 25 species were observed,

20 were classified as potential breeders and 39 breeding pairs were



Figure 15. Distribution of bird observations on Plots 2 and 3 during 1975 and 1976
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recorded. Species composition and breeding pair densities for Plot 4 
are presented in Table 12. The ratios for the number of species 
observed to the number of species classified as breeding territorial 
pairs were 1.4:1 in 1975 and 1.2:1 in 1976.

The calculated number of breeding pairs per 100 acres on Plot 4 

was 82.5 in 1975 and 97.5 in 1976, yielding a 2-year average of 90.0 
pairs per 100 acres. Plot 4 ranked third overall in the density of 

breeding pairs.
Comparison of the composite cover map of Plot 4 (Figure 11) 

reveals that a high percentage of the birds were associated with the 
riparian type. The horizontal and vertical juxtaposition of terri­

tories was more discernible in the riparian vegetation, of Plot 4 than 

on any of the other plots.

Using a method described by Odum (1951), the percentage of differ­
ence between the average ,number of breeding pairs per 100 acres by 

plot can be calculated. This involves calculating the absolute value 

of the differences in pair densities for all species on the two plots 

which are being compared, dividing that total by the combined breeding 

pair densities of the two plots and then multiplying by 100 (Table 14) 

The percentage of difference thus obtained is a rough index of the 

differences in species composition and density for an area. Thus, 

Plots 2 and 3 with a 9-percent difference are the most similar in
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TABLE 13. PERCENTAGE OF DIFFERENCES BETWEEN AVERAGE NUMBER OF PAIRS

OF BREEDING BIRDS PER 100 ACRES ON PLOTS I THROUGH 4.

Plot I - Plot 2
Plot I1 + Plot: 22

Plot I - Plot 3
Plot I + Plot 33

Plot I - Plot 4

Plot I + Plot 44

Plot 2 - Plot 3
Plot 2 + Plot 3

Plot 2 - Plots 4

Plot 2 + Plot 4

Plot 3 - Plot 4

Plot 3 + Plot 4

x 100 = 60.0%

x 100 = 53.8%

x 100 = 41.1%

x 100 9.0%

x 100 = 25.0%

x 100 = 16.2%

^Density of plot I was equal to 37.5 pairs per 100 acres.
2Density of plot 2 was equal to 150.0 pairs per 100 acres.
3Density of plot 3 was equal to 125.0 pairs per 100 acres,

4Density of plot 4 was equal to 90.0 pairs per 100 acres,
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terms of. breeding pair densities. Plots I and 2 with a 60-percent 
difference are the most dissimilar in terms of breeding pair densi­

ties.



DISCUSSION

The number of pheasants within the Sarpy Creek drainage as docu­

mented by the peak crowing count averages, appears to be representative 
of the pheasant population levels throughout southeastern Montana. 
Recorded numbers were quite high prior to the winter of 1964-65 which 
severely depressed the population level in this section of the state.

A re-establishment of the population to the previous high is question­
able considering present agricultural practices in which emphasis has 

switched from cereal grain production to a predominantly alfalfa-cattle 

interest.
Pheasants.in the area sampled seem to maintain their distribution 

in the absence.of any widespread cereal grain production. The meandering 
course of the streams in the area and the associated woody cover pro­

vide relatively secure habitat except during the most severe winters.
The interspersion of woody cover, residual herbaceous vegetation and 

alfalfa cropland seem to meet the territorial requirements of cock 
pheasants during the breeding season. The repeated observations of , 

cock pheasants crowing in the uplands may be indicative of a saturated 

level of territorial cocks in the bottomland type. The displacement of 

juvenile birds to areas of marginal habitat during the breeding season 
was documented by Taber (1949). This may also.be recognized in. terms 

of hens nesting in hayfields and the subsequent mortality that occurs 
due to an early-June mowing, a factor which may be potentially limiting.
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Sharp-tailed grouse are much more abundant than sage grouse in 
the area, a direct reflection of the distribution of vegetational 

types required by each species. Maintenance of the proper interspersion 

of life form cover-types, particularly the inter-mixed tree, shrub and 
grassland association, should maintain a viable sharp-tailed grouse 

population. Further encroachment by- agricultural interests on the 
expansive areas dominated by big sagebrush will result in the deterio­
ration of sage grouse habitat and further depress their already low 
numbers.

Although the distribution of sharp-tailed grouse breeding grounds 

appears somewhat localized, the actual observations of groups of males 
and females with broods represented a much more uniform distribution 

throughout the study area. A cohort group of males associated with a 

particular ground were recognizable as a group well into late July.

Very conceivably this social unit was maintained through the autumn 

re-establishment on the breeding ground with recruitment of juveniles 

replacing the summer mortality. This implies that a group of birds . 

form a nucleus of breeding males for a particular ground and are asso­

ciated with the ground and each other for a large part of the year.

A successful introduction of the Merriam’s turkey in 1957 has 
resulted in a population productive enough to allow a fall hunting 

season. The upland vegetational types in which the bulk of turkey 
observations were recorded, are quite similar to the specific habitat



requirements described by Eng (1961), Jonas (1966), and Greene and Ellis 
(1971) for this species. Specific parameters of this population were 
not determined.

Apparently the life form cover-types, either in a monotypic or 
polytypic situation, determine the distribution and abundance of birds 

during the breeding season. The association by different bird species 
to the various vegetational types was documented grossly by the road 
route census and much more specifically by the plot census. A direct 

relationship existed between the structural complexity of the vegetation 
and the diversity of bird species present. As the amount of edge common 
to different life form cover-types increased, so did the number of 
species utilizing the area. In the monotypic associations represented 

by the grassland, riparian or coniferous types, there was a reduction, 

in the number of bird species represented but an increase in the 

breeding densities of type-specific species. Such species may serve 

as the most sensitive indicators of diversity in vegetational types. '

Selection for the grassland, shrub or timber associations during 
the breeding season was dependent on the physical and behavioral 

requirements of a species. Those selecting for a shrub or timber type 

preferred an elevated position for display, nesting, and feeding, sites 

and were not as tolerant of high light intensities as were the grassland 
species (Kendeigh 1945). Territory size was noticeably smaller in the 

deciduous tree-shrub type and to a lesser extent in the coniferous
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Comparison of mapped territories for certain individual species 
reveals a consistent amount of overlap in territory distribution from 

one year to the next, particularly so in the deciduous tree-shrub types 

of Plots 2 and 3. The fact that the breeding pair densities on each 
plot remained relatively constant from 1975 to 1976, infers that the 

most secure territories in the different vegetational types of the area 
were consistently occupied by breeding pairs. Considering the high 
annual turnover rate in a passerine population, recruitment from the 
surplus of non-established birds was probably responsible for the 

continued occupancy of these preferred sites. That such a surplus 

exists, is obvious but to quantitatively measure its parameters is quite

timber type. Daily movements of particular species utilizing these
types were correspondingly reduced.

. difficult.
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TABLE 14. SPECIES LIST OF BIRDS OBSERVED ON OR ADJACENT TO THE 

STUDY AREA.

Horned Grebe [Podcce.p6 au/U£u6)
Western Grebe {Kzohmopkonxi& occ^dzfttcubti)
Great Blue Heron [kKdzJX. heAOcLtCUi)
Mallard (AnrU platysthynchoA)
Gadwall (AnflA AfrizpeAa.)
Pintail (AnflA acuta)
Green-winged Teal (AnflA CAecca CXViOLinznAdA ). 
Blue-winged Teal (AnflA ddACOHA)
American Wigeon (AnflA cmeAdcana)
Northern Shoveler (AnflA cZypeXVta)
Redhead {Aythya amejvicana)
Ring-necked Duck [ Aythya coLZaXuA )
Lesser Scaup [Aythya aft^tniA)
Goshawk [AccdpdteA gzntdldA)
Sharp-shinned Hawk [Aecd.pdteA. AfrldxituA)
Cooper's Hawk [AeetpdtZA COOpeAdt)
Red-tailed Hawk (Butzo jamatcznAdA)
Swainson's Hawk (Butzo AWadnAOnt)
Ferruginous Hawk (Butzo AzgatdA)
Golden Eagle [Auqudta chAyAaztoA)
Marsh Hawk (CdAeuA cyanzuA)
Prairie Falcon (FflZco mzxtcanuA)
American Kestrel (FflZco ApaAveAtuA )
Sharp-tailed Grouse (PzdtozczteA phaAdanztluA j'ameAt) 
Sage Grouse (CznfrioeeAUA uAophaAtanuA)
Ring-necked Pheasant (PhaAdanuA COZchtcuA)
Gray Partridge (PeAdtx peAdtx)
Turkey (MeZeflgAzA gattopavo meAAdamt)
American Coot (FoZZefl axneAtcana)
Killdeer (ChoAadAtuA VOctfieAuA)
Common Snipe (Capetta.gatttnago)
Upland Sandpiper (BoAfriamta longteauda)
Spotted Sandpiper (AetdtdA maeutxVita)
Willet (CatopfriophoAiiA AemtpatmatuA)
Lesser Yellowlegs (TAzngfl ^tavtpzA)
Rock Dove (Cotimba I tv da)
Mourning Dove (Zznatda macAOuAa)
Black-billed Cuckoo (CoccyzuA eAythAopthatmuA) 
Screech Owl (OtuA OAto)
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TABLE 14. continued.

Great Horned Owl (Bubo VJZLgZflMiyiMi)
Long-eared Owl (AiZo Otlii)
Poor-will (PhaZcuinoptZZMi yiutZaZLiZ)
Common Nighthawk [Chond&ZLgA mZnofi)
Belted Kingfisher (UtQOLCQAylz. alcyon)
Common Flicker (ColwpZoA, duACLtui)
Red-headed Woodpecker (UolcLflOApti QAythAOCtphaluA) 
Hairy Woodpecker (PZcoZdti vZlto&Mi) ■
Downy Woodpecker (PZcoZdti pubCiCtflAj 
Eastern Kingbird (TyAannui tyAannui)
Western Kingbird (TyAanflUi VQAtZcaiZi)
Say's Phoebe (SayoAnZi Aaya)
Western Wood Pewee (Contopui AbAdZdului)
Horned Lark (EAtmophlta cULpQAtAlA)
Tree Swallow (lAldopAOCnt bZcoloA)
Barn Swallow (HZAundo AiiAtZca)
Cliff Swallow (PttAochoJbidon pywikonota) 
Black-billed Magpie (PZca pZca)
Common Crow (CoAvuA bAachyAhynchoA)
Pinon Jay (GymnOAhZflUi cyanoctphalui)
Black-capped Chickadee (PaAui otAZcapZllui} 
White-breasted Nuthatch (SZtta COAolintflAZA) 
Red-breasted Nuthatch (S itta  canadtniZi)
House Wren (TAoglodytti atdon)
Rock Wren (SalpZnctci obAolctui)
Gray Catbird (VumttoMa caAolintniZi)
Brown Thrasher (ToxoAtoma Auburn)
American Robin (TuAdui mZgAatOAZui).
Swainson's Thrush (CathoAui u itu la tu i)
Mountain Bluebird (SZalZa cuAAucoZdtA ]
Loggerhead Shrike (Laniui IudovZcZanui)
Starling (StuAnuA vulgaALi)
Solitary Vireo (UiAtO AolitdAZui)
Yellow Warbler (VtndAoZca peltchla)
Yellow-rumped Warbler (VtndAoZca coAonata)
Common Yellowthroat (GtothlypZA tAcchai) 
Yellow-breasted Chat (IcZtAla vZAtni)
Wilson's Warbler (MZZiOflZa puiZlla)
American Redstart (Sttophaga AutZcZUa)
House Sparrow (PdAA QA domtitZcui)
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TABLE 14. continued.

Western Meadowlark [StuAyi^Ltd H.e.gZe.ĉ l)
Yellow-headed Blackbird [XanthociiphaiuA XayithocephaZuA) 
Red-winged Blackbird [AgeIdluA phoe.yUceiU>)
Northern Oriole [IcteAUA gdlbuld)
Brewer's Blackbird (EuphdQUA cydnocephdIuA)
Brown-headed Cowbird (UoIothAuA (VteA)
Western Tananger [PlAdngd Iu.dovIcAM.yid)
Black-headed Grosbeak (PkeuctlcuA meldnocephaluA)
Indigo Bunting (PoAAeAA.nd CtJdyied)
Lazuli Bunting (PaAAeAlyid dmoend)
Evening Grosbeak (HeApeAlpkom VeApeAtlm)
Pine Siskin (CaAdueIlA plnuA)
American Goldfinch (CaAdueIlA tAlAtlA)
Red Crossbill (Loxld cuAvlAOAtAd)
Rufous-sided Towhee (Plpllo eAythAophthdlMUA)
Lark Bunting (CdtamoAplzd meldnocoAyA)
Savannah Sparrow (PoAAeACUluA AandwlckenilA)
Vesper Sparrow (PooeceteA gAOtnlneuA)
Lark Sparrow (ChondeAteA gAammacuA)
Dark-eyed Junco (Junco hyeJ/nallA)
Chipping Sparrow (SplzeIId pOAAeAlm)
Clay-colored Sparrow (Splzelld pallldd)
Brewer's Sparrow (Splzelld bAetOeAl)
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