MONTANA

STATE UNIVERSITY

An inventory of the bird populations within the Sarpy Creek drainage, southeastern Montana
by Jeffrey Thomas Herbert

A thesis submitted in partial fulfillment of the requirements for the degree of MASTER OF SCIENCE
in Fish and Wildlife Management

Montana State University

© Copyright by Jeffrey Thomas Herbert (1977)

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 demnsities
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 b1rds utilizing these types.




INTRODUCTION

Increased energy demands have focused attention on the fossil fuel
resources of many western'statésw Energy development in southeastern
Montana has centered primarily on the strip mining of the Fort Union
Coal Field. Recent federal legislation maf further accelerate the
removal of coal from this area. Strip mining in its present techno-
logical sﬁate may critically alter existiné vegetational types and
associated wildlife populations. Thus, there is a definite need for
the establishment of baseline data on wildlife population parameters
.prior ;o 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 inventor& 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 végetational
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 1). Sarpy Cfeek, a small meanderiné
.stream, ser&es as the major drainage of the area. Two of its tribu~.
taries, East Fork Sarpy Creek and Ho£se Creek, are associated with the
study area.

The study area comprised apﬁroximately 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
subsﬁrfaqe coal deposits and potential mine sites. These boundaries
are not indicative of any major change in land type or vegetational
characteristics. Physiographic featu#gs 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 Wilspn Ranch on the north. The area is owned
almost entigely by private 1and§wners 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 Foré Union Formation which have been deeply eroded by
the streams of the area (Moshier & Fielder 1967). This has resulted in
the formation of réther narrow valleyé (elevations 3150 to 3300 ft.)
5ordered in the southern and southwestern Sécéors of the area by abrupt,

stéép slopes and to the north and northwest by moderate to strongly
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rolling hills. The upland portion of the area is charactef;zeq by
rough, broken -terrain and hills (elevations 3400 to 3600 ft.) which -
grade into the Little Wolf Mountains (peak elevation 4800 ft.) to the
soﬁtheast. The major soils of the area are the qunvillé—Flasher—
Badlands and the Bainville-Midway associafions (Southard 1973). The
Bainville—Flasher—Badlands association-is dominated by moderately deep
to shallow soils, areas of shale, sapdstone and siltstone outcrops and
rough gullied lands. The Bainville-Midway association is one of light
colored, shallow to moderately deep soils ovér sandstone, siltstone and
shale. Drainage for'the qost part is excéssive with rapid run-off.

The climate can be described as continental with chinoék winds in
the winter and a favorable distribution of precipitation during the
growing season. Summers are hot and dry and winters moderate1§ 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 fhe United States Weather Bureau‘Station Hysham 25SSE for
1975 and 1976 are presented in Table 1. This station is located on
Horse Creek road Withiﬁ the boundarigs of the study area at an eleva-
tion of 3300 ft. The averége'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 1. 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 N D

Temperature

(°F) _

1975 20,1 k.0 28,8 36,0 50,00 58,5 - TL9 66.0F 552 k5.1 29,2 ¢ 23.1

1976 20.3 32.1  30.5 4.3 55.0f 61.0% T1.8 69,3 58.98 k2.2 0.5  25.6
Precipitation Total

(- inches)

1975 1.69 .56 B2 2,36 2,58 2,05  1.10 .2k .33 2,07 1.63 1.7

1976 67 O -l 129 1.93 by 27 .96 .92 1.52 T .23
1one or more days of record missing.
2yater equivalent of snowfall wholly or partially estimated, using ratio of 1" water equivalent to every 10" of

new snowfall,
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found at higher elevations. The creek bottom tyfe is dbminated by a
deciduous,ovérstory of box elder (Acél negundo), green ash fFﬂqxinué
pennsylvanica) and plains cottonwood (Populus deltoides). Areas
immediately adjacent to this type have been developed for crop produc—
tion, ﬁrimarily 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 (Artemisia cana).type. Big sage-
brush [(Antemisia Iﬁideniﬁia) predominates on the more xeric sites on
. the rolling hiils of the western and northeyn sections and in
scattered tracts throughout the study area. Stands of ponderosa pine
(Pinus ponderosa) 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 thése mesic sites are
hawthorn (Crataegus succulenta), chokecherry (Prunus virginiana) and
wild plum (Prunus americanus) with an occasional box elder or green
ash. There are scattered stands of skunkbrush sumac (Rhus trhilobata),
snowberry (Symphoficarpos spp.) and sagebrush in association with
either grassland or céniferous timber typés. Herbaceous vegeﬁation
can be characterized as a mixed short- to mid~grass prairie typel
dominated by native bunchgrasses (Agropyron spp., Stipa spp.,

And&oﬁogon 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

vVegetation

Aerial photos, ocular estimates and specific'sampling procedures
were used in various combination to délimit 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 estébiished to
census bird breeding pair densities.

A visual estiﬁate was made of the vegetational ﬁhysiognomy within
a one-half mile radius of each pheasant rouée station and a one-quarter
mile radius of each breeding .bird route sfation. .Data from stations
with similar vegetatioﬁal-characteristics-were combined and grouped
into gross dominant-subdominant types.

Four 40-acre plots were established, one in each of four con-
traéting tyﬁes: upland grassland; mixed grassland, ponderosa pine with
hawthorn dominated drainages; ponderosa piné—mixed grassland; and a
riparian creek bottom, silver sagebrush type. Each plot was gfidded
and staked throughout at 330-foot iﬁteryals. 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 percentdage 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. Thesé data were later sepérated into tﬁe following categories:
grasses, forbs, half-shrubs, of 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 speéies on each of the plots was noted on a cover map.
Diameter breast height (dbh) and reiative densities of ponderosa pine
were measured on Plots 2 and 3 using the point-quarter method described
by Cottam ana‘Curtis (1956), with a modification made to inéludevsap—
lings in density measurements.

A plant collection and subsequent species list for the area was
compiled to facilitate Vegetatiqnal 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 (Phasianus colchicus), sharp-tailed grouse (Ped@oeceteb
phasianellus jamesi), and sage grouse (Centrocercus unobhaAianué) popu-~
lations were sampled quantitatively. Turkey (Meleaghis gallopavo
meviamd ) observations were limited but records were kept of birds seen

or heard.
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The spring pheasant population was censused usigg the crowing coﬁnt
method described by Kimball (1949). Logistic problems ana weéfher con-
ditions hampered field work during bofh spring periods of the study.

As a reéult, 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
sunr£se.

Shérb—tailed aﬁa 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 weré 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




-11-
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 statioﬁ was sampled for a 3-minute period with
both audible and visual,observations of all speciés reporded (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 ave;ége 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 vegetatiohal types.
Précedures 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 fotal sampling
period for each summer began in mid-June and extended to mid-July. The
census of each plot followed the grid pétte?n, begiqning.on and walking
the north-south axis lines and then repeating along the east-west axis
lines. This pattern was variéd every ofher sampling period. Birds

were recorded as to species, sex (if possible) and whether or not the
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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 dayé 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
passerineé 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 thé pheasant crowing
count routé. Fifteen stations Wére located in a mesoph&tic type found
along the major stream battoms and five were located in an upland type.

Variation among the bottomland seriés was mainly in the amount and
type of streambank éover and the extent to which the adjacent land has
been developéd. Ten stations were asspciated with a persistentlriparian
overstory and adjacent cropland (primarily alfalfa)., Variation within
this complex was in the species composition of trees, tall shrubs and
attendantvshrub communities. Of the five stations lacking tree and
shrub overstory, two were associated with adjacent croplands and two
with pastures domingted by silver sagebrush.

The five stations of fhe upland series were largely in a mixed
grassland—ponderosalpine 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
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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 alfélfa fields found.on both--
sides of the creek. The two stations included within this type are
associated with well develéped riparian vegetation dominated by box
elder, green ash, chokecherry, woods rose (Rosa woodsi{i) and occasional
willow (Salix spp.).

Three upland types were represented. The first of these type$ was
characterized by tall, broadleaf shrubs found along the draws and seeps.
Species composition Qas primarily fleshy hawthorn intermixed with
chokecherry and plum. These shrubs form dense thickets 6 to 8 feet
tali 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—éoniferous 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 élightly drier aspect in the grass-

land association and the lack of a well~developed hawthorn shrub




~16—
community in the latter type. Four stations were classified as
occurring within thié type.

The third upland typé 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 diétribution.

The las£ 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 occurriﬁg

within this type.

Breeding Pair Plots

Plot 1, an upland grassland type (Figure 3) was located on a large
knoll above an abéndoned 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 plof, an area which had been

cultivated to dryland corn during the homestead occupation..
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Figure 3. Mixed grassland association of Plot 1.

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
(Stipa comata), bluegrass (Poa spp.) and crested wheatgrass (Agropyron
cuistatum). 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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DePuit (pers. comm.) and Ecological Consulting Service (1975) but
sampiing pfocedure did not delimit them.

Important forbs and half-shrubs were western ragweed (Ambrosia
psilostachya), prairie rose (Rosa arkansana), prairie sunflower
(Helianthus petiolaris), false tarragon sagewort (Antemesia dracunculus)
and golden aster (Chiysopsis villosa). TheAvegetation was sampled in
mid-July, thus.the ephemerals'were documented much less than those
species floweriné later. Table 2 lists all species present on the
transéct lines and their frequency of occurrence.

Shrub caﬁbpy coverage along the transect lines was minimal,
totaliné'1.9 percent (Table 3). Species ranked in order of importancé
were skunkbrush sumac, yucca (Yucca glauca) and silver sagebrush. One
small.stand of timber occurred in tﬁe ﬁorthwest corner of the plot.
Together, shrubs and trees were minor in overall cover percentages, but
provided some divérsity in an otherwise monotypic vegefational 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 1. Two drainage-seep plant communities
of typically dense cover dominated by woody shrubs extended along the

north—south axis of the plot. The timber,Acharacterized by a patchy




TABLE 2. PERCENT FREQUENCY OF OCCURRENCE OF GRASSES, SEDGES, FORBS, HALF-SHRUBS AND
BARE GROUND ALONG TRANSECT LINES ON PLOTS 1 THROUGH 4.
Plot 1 Plot 2 Plot 3 Plot 4
TAXA TRANSECT LINE A B c X A B c X A B c X A B c 0 4
GRASSES AND SEDGES:
Agropyron cristatum 950 @55 3.5 126 - - ko 13 - E - - O .5 3
Agropynon smithii 10 Lo 9.0 L6 8.0 1.0 9.5 9.2 1.0 13.0 7.0 10.3 15:5° 18,0 140 15.8
Agropynon spicatum 255 - 2.5 1.6 10,0 1.0 10,5 10.5 2.5 15 TS5 5.8 1.5 k.0 30 . 2.8
Andropogon gerardid - - - - D - - 2 - - - - = - - =
Andropogon scoparius - - - - 1.0 2.5 - 1.2 T.0 T.5 3.0 5.8 o - - .
Anistida Longiseta 1.0 B T B 5 k0T 180 .8 1.0 e .5 555 180 SRS s
Bouteloua curtipendula S B0 650 3.2 10,0 205 10 T.2 16,5 19.0 23.0 19.5 L I e L 1
Bouteloua gracilis 3.0 5 2.0 1.8 5.0 6.0 3.5 4.8 2.5 2.5 k.5 3.2 1.0 5.0 k.5 6.8 8
Bromus japonicus 235 ¢ (215 160 7 86 235 - 2.5 16 I,0 1.0 3¢5 18 0. 9.5 65 T.6 ;
Bromus tectorum 38085 110 2255 2,0 - 530 8l 5.3 5 5 5 5 150 =350 a0 610
Catamovilfa Longifolia P - 5 - 2.0 ». 3.5 25 -26 3,0 50 hast - as - - < -
Carex §ilifolia = - - - 1.0 - - 3 - - - - - - = ar
Carex spp. - - - - 5.0 - - 3.6 - - - - 2,0 5.0 5.5 L2
ELymus cinereus - - - - - - - - - - - - 1.0 - 5 .5
Festuca idahoensis - - - - 355~ - 1.2 85 3.0 3.0 48 o s .8
Hondeum fubatum - - - - AL - - 2 - - - - - - 1.0 «3
ilondeum spp. - - - - - - - - - - - - - - 3.5 1.2
Juncus nodosus - = = - = .5 3 <2 - - - - = - - 3
Koelaria cristata 2i5 . 35 2.0 3200 U3 B QWEL LS 1.0 S L5 L0 ho 35 k5 ko
Muhlembergia racemosa - - - - - - - - - - - - 1.0 1.0 o .8
Orzyopsdis nymenoides 1.0 - 2 i3 5 & bt > - - - - ~ - s =
Phieum pratensis = 2 b % a8 - < s - - - - 1.0 5 1.0 .8
=_.e




TABLE 2. continued.

Plot 1 Plot 2 Plot 3 Plot 4
TAXA TRANSECT LINE A B c X A B c X A B (o T A B c ¥
Poa pratensis - - - - - - - - - - - - 3.0 5.5 4.0 4,2
Poa spp. 1.0 - D D 5 - 2.0 B 1.0 D - 5 - - - -
Poa spp. 50 . 5.0 90 6.3 ko * b0 6.5 N8B 1.0 Lo R W5 2gh 5 3.2
Sitanion hystnix 150 A5 A0 T2 07 5 1000 2 10 Y HED - - - - - ReD % 12300 15
Stipa comata ITO 95 25 96 S0 B5T 31.0 B2 6.09 25 10,5 & 6.3 h.5 1 8.0 535" 5.3
Stipa viridula R e e ) 1.0 - 1.5 .8 1.5 1.0 5 .6 6.0 1608 5.5 "528
FORBS AND HALF-SHRUBS:
Achillea millefolium 2.0 1.5 - .8 1.0 3.0 3.0F >i2.3 1.0 3.0  Fo RN 25508 k5 1.5 1.8
ALLium textile - - D 2 - .5 ~ 2 - - - - < = = %
Ambrosia psilostachya W5 7 T 2655 - 60 hoge ol 5ot 38 g5 20 L5 30 - 5 .5 3
Antennaria nrosea - 5 o5 +3 5 - - 2 - 1.0 155 .8 - - o5 .2
Awndica soronia - - - 5 = = = = 15 5 - .6 - - - -
Artemisia dracunculus - 1.0 2.5 1.2 1.5 o9 1.0 1.0 - 5 1.0 ) 1.5 2.0 5 1.3
Artemisia frigida 20 - 1.0 .6 - 2 .5 .2 = - - - s 2505 3.3
Artemisia Ludoviciana 1.0 1.0 25 .8 4,5 2.0 3.5 3.3 k.5 3.5 4.5 L2 25 - 135 .6
Asclepias speciosa - - - - = S = i - - - - - 25 - 2
Asclepias verticillata - = = - A s - s 5 - - e - - - -
Astragulus ailviflonus - - - - & o 5 2 - 3 - - - - - i
Balsamomhiza sagitiata - - ~ . > = e = - - 1.0 .3 - - - -
Cerastium arvensis e S - .3 AT = .2 15 - - 5 - - = -
Chrusopsdis villosa 1.0 1.5 1.0 1.2 - .5 5 2 1.0 - 1.0 .6 - - <5 e
Cinsium undulatum = 1.0 - 3 3 . e = 2 - - = = e = =




TABLE 2.

continued.

Plot 1 Plot 2 Plot Plot 4
TAXA TRANSECT LINE A B c X A B c 4 A B c x A B ¢ 4
Enigeron spp. - - - - 5 - 2.0 .8 - - - - D - S .3
Euphorbia glyptosperma - - - - - - - - - - - - 90 = - .3
GLycynrhiza Lepidota - - - - - 5 - 2 - 5 - .2 o5 s - 3
Gutimezia sarothrae - - - - - - - - - - - - - - 55 2
Helianthus petiolanis - 3.0 3.8 2.0 1:00= 130 5 .8 2.5 30/ 15 12 - % - =
Lactuca serriola - - - - 5] - - 2 - - - - 1.0 1.0 =3 .8
Liatris punctata - - - - 1.5 1.0 - .8 - 5 - .2 - - - -
Lithosperma incisum - - 2.0 .6 - - - - - A - 2 - = - =
Linium perenne - - - - - - - - o 1.0 - 5 - - - =
Lindum nigidum - - - - - - - - - S5 - .2 - - - -
Medicago Lupulina - - - - - 5 - . - - - - 1.0 - 125 .8
Metilotus officinalis = - = = - - - - - - - - 235 kel o5 =40
Monarda fistulosa - - - - - 1.0 5 35 - 5 - 2 - - 5 .2
Opuntia polycantha - 5 - 2 - - - - - - - - - - .5 2
Oxytropis Lambertid - - 1.0 3 1.0 2.0 1.0 3.3 - - - - - - 5 2
Oxytropis sericea - - - - - 5 1.0 .5 - - - - % - & -
Plantago purshid 5] - 1.0 o5 - <5 5 .3 - - - - - - - "
Pofugala alba 1.0 - - .3 - - - - - - - - ) 1.5 2.5 1.5
Psoralea argophylla 1.0 - 1.0 .6 - 2.0 2D .8 3.0 1.0 5 1.5 1.0 5 1.0 8
Psoralea tenuiflora - - - - - - - - - - - - o 1.0 s .6
Ratibida columnifera 5 5 5 5 1.0 2.0 S 1.2 2,5 15 - 1.3 - - - -
Rhus radicans - - - - - - - - - 1.0 - o3 - - > -
Rosa arkansana 5.0 5.5 3.0 4.5 2.0 1.0 1.5 1.5 5 .5 1.5 .8 - - & =




TABLE 2. continued.
Plot 1 Plot 2 Plot 3 Plot 4

TAXA TRANSECT LINE A B c % A B c T A B c T A B c
Solidago gigantea - - - - - - - - - i - - 1.0 5 o .6
Solidago missouriensis - 1.5 S5 .6 1.0 - - 3 5 - - 2 S - o5 3
Taraxicum officinale - - - - - 5 ) 3 - - - - - - =
Tragopogan dubius - 1.0 o a5 1.0 - 5 S5 > 5 5 o5 - = 5

Vicia americana - - - - - - - - o5 - - 2 - - =

Viota nuttallii = - - - - - 1.0 B - - - - “ & o

bare ground 180" ©213.5 . 1355 L 15.0 ».5 12,0 10,0 0.8 0.5 12,0 1k.0 12,2 1.0 8.5 9.0 .5

(X) average species frequency of combined transect lines.

_LZ._




TABLE 3. PERCENT SHRUB CANOPY COVERAGE ALONG TRANSECT LINES ON PLOTS 1 THROUGH 4.

Plot 1 Plot 2 Plot Plot b
TAXA TRANSECT LINE A B c X A B c X A B ) A B c T
Artemisia cana 5 59 Ak M 3.31 2,91 7.0 kA3 b2 .16 33 A7 11.08 14,69 11.67 12.48
Artemisia tridentata - - - - 2,00 - <55 85 - - - - A6 143 53
Cratageus succulenta - - - - .83 1.66 - .83 - - - - - - -
Juniperus scopulonum - - - - - J2 - L0k W43 ek .29 - - = -
Prunus virginiana - - - - - .95 19 .58 - - - - - i.es 42
Rhus trhilobata .18 .58 1.66 .80 436 k.2 T.35  5.5% 158 4.50 57 8.5 - 43 81 b1
Ribes aureum - - - - - Al - .03 - - - 83 - Ok .29
Rosa woodsii - - - - o4 458 1.6 2.07 - - - .29 50 1.79 86
Symphonicarpas spp. - 3 - - 1,70 25 T T20, =4.8F 6.87 12,58 6.48 8.28 T7.93 6.60
Yucea glauca 61 1229 22 T2 - - 35 Jd2 - - - - - = .
(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 (Agropyron smithil), bluebunch wheatgrass




—26=

H
sG
H
PP AR
S e,
Py — —_—
—— T S —_— —
C— - ——
3 N -
S — H —— :
e e 1
St
= e el e o
= e ]
i e ——
Yo PP
e
" - el \.—‘
S — . =y
— = e
el x = =
omy el i = e e
= rvmre iz e ———
—_y ez o i ernar
e
H —
S
sG

IPPl Ponderosa pine [Hl Hawthorn thicket IS Gl Sagebrush grassland

Figure 6. Map of prominent cover-types on Plot 2.
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(Agropyron spicatum) and needle and thread. Also important were blue-
grass, cheatgrass brome, blue grama (Bowteloua gracilis) and side oats
grama (Bbqiéﬂoua cwttipendula). There was a noticeable reduction from
Plot 1 éo 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 coﬁparable to Plot 1.

Important forbs and half-shrubs were western ragweed, cudweed sage-—
wort (Artemésia fudoviciana), yarrow (Achillea millefofium), point-
loco (Oxytropsis spp.) and prairie coneflower (Ratibida columniferal.
Species present and their frequency of occurrence are listed in Table 2.
Forb production on the Tanner Creek study area (Deﬁuit, pers. comm.)
showed a highlbiomass and annual production in the upland drainages.

Had the transect lines on Plot 2 beén routed pafallel instead df
perpendicﬁlar 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 1 (Table 2).

Shrub transect data presented in Table 3 show important species
to be skunkbrush sumac, snowberry, silver sagebrush and woods rose.
Skgnkbrush was prominent on the more xeric sites, snowberry in the

mesic swales and silver sagebrush on the sites with a moisture gradient




=98%
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. 'Generglly, 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 whiéh were found on this fiot
or in timbered sections throughout the area. | |

Included in the Ponderosa Pine Series are several types. One, the
PP/Agropyron spicatum type was present on some of the driest sites
within the pine series. It is usually found on‘south fécing slopes -
near lower timberline'and.the undersfory is dominéted by buﬁchgrasses
and prairie forbs. Idaho fescue (Festuca Adahoensis) may replace the
bluebunch wheatgrass under more mesic conditions. The PP/And&dpogon
seoparius type was also present in isolated but dense stands.. A fourth
type, PP/Symphoricarpos spp., represents a more moist typé within the
pine series. This typé was found along the. swales with the snowberry
forming a rather dense but patchy understofy."Western'snowberry
(Symphoricarpos Gccideﬂiaﬁib) was more fréquently encountéred than
common snowberry (Symphoricarpos albus). A fifth type, PP /Prunus
vinginiana was regtricted to m&ist, north facing slopes. The under~
sto?y of this type was characterized by'Oregon grape (Beiberis neﬁené)
and northern bedstraw. (Galium boreale). This type occurred on the

study area at a lower gradient in the drainage contour than the PP/
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Sympho@iea@?0§ Spp. type. Life form cover percentages determined by
the dot grid overlay were 74 percent timber and 26 percent open park
grassland (Figure 8). s

Herbaceous.vegetatioﬁ was classified as‘65¢3 percent grasses,

2;.6 percent forbs and half-shrubs with 12.2 percent recordeh as bare
ground. Important grass species were western wheatgrass, needle and
..£hread, bluebunch wheatgraés and little bluestem. Side oafs grama
occurred in a much higher frequency than was recorded oﬁ aﬁy of the
other plots.

Important forbs and half—shrubs were cudweed éage, western rag-—
weed, yarrow, prairie sunflower and scurf pea (Psocralea spp.). Species‘
sﬁch as balsamroot (Balsamorrhiza sagittata), rose pussytoes
(Antennaﬁia noséa) and narrow-leaf gromwell (LLthoZpeﬂmum Aneisum)
which are listed by Pfiéter e£ al. (1974) as important understory
species of the pine series, occurred in amounts less than 1 percert.

Timber dénsity as determined for the entire plot showed an average
of 31.8 individuals per acre. Densities for Plots 2 and 3 méy have
been greater if the transects had been run fhrdugh representafive 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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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

1 percent cropland.

Figure 10. Sagebrush-grassland, riparian association
of Plot. 4.
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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 speciles were western wheatgrass, green‘needle—,
grass (Stipa viridula), needle and thread, blue grama, bluegrass and
Japanese brome (Bromus faponicus). -

TImportant forbs énd half-shrubs were fringed sagewort (Antemiéia
frigdida), false tarragon sagewort, yarrow, thte miikwort {Polygala
alba) and yellow sweetclover '(Melilofus 056Lciha£ib). There was a
noticeable reduction in the amount of western ragweed present relative -
to that recqrded on‘tﬁe other plots. The overall reduction in frequency
of occurrence of forbs was due to the high incidence of perennial
grasses especially weétern‘wheatgrass on the mesic silver sagebrush
dominated éites. |

Shrub transect data presented in Table 3,sh°W silver sagebruéh,
snowberry; woods rose and big sagebrush to be important species.‘ The
squthern quarter of.;he plot is the beginning of the big Sagebfuéh
. .
type characteristic of the foothills. The snowberry forms dense,
rather tall patches adjacent to the creek bottom.

Quantitadtive measurements of the deciduous tree and tall sﬂrub )
community along the streambank was not attempted.. A qualitative ‘
description shpws box eldef 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,

i

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 consié;ent with
tﬁe abovelin that the birds are assoéiated predominaﬁtly with the
stream course habitat but extend into the upla&ds where suitable woody
cover is found. |

The crowing averagés were calculated for two of the four‘éensuses
conducted during 1975. The average number of crows heard pef Z;minute
: period for tﬁese routes (May 5 and May 15) was 8.7 and was considerébiy
lower than that recorded for the same time period in 1976. The énow,'
and sleet total for January through April was 62.5 inches and this may
have adversely affgcted pheasant survival during this period. Casual

observations of production that year suggested a potential increase in

the 1976 breeding population.




-37~

The average number of crows per 2—minute period for the entire
route, run f1ve times between Apr11 24 and May 15, 1976, was 13.7.
The average for the 15 stations found along the bottomland serles 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 ihcludéd the greatest number
of recorded crows per individual station (33 crows at station 9).
Pheasants were not heard crowing either year it the vicinity of station
5, a dry upland site with very little woo&y shrub cover. Figure 12
illustrates the relative staEil?ty of the cock pheasént 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 lo&er-Sarpy-Creek areas with the lower area showing a much
higher density of trowing cocks (24.7 compared to 11.8 in 1975).
Desimone (1975), in the Hysham area,; recorded a ﬁeak average of 14.6
crows per 2-minute period.’ '

It was not possible to sample’thé interior portion of the area
during the spring periods. However, individual cocks Qere 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.
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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 tétrapnid occurriﬁg in the mixed prairie foothill habitat
(Aldrich 1963). Brown'(19?1) states that the populations of this.
grouse in Montana are most secure on the ppland prairie where heavy
grazing or cultivation has not compietely altered the nafive upland
grasses andlshrubs. Enumeration of spring population densit;es is
facilifated by the congregation'of these birds 6n tradition;l‘breeding
grounds or 1eké (Lumsden 1965, Sisson 1976):

| Nine sharp-tailed grouse dancing grounds and one sagé grouse
strutting ground were'loqated on or adjacent to the area during the
springs of 1975 and 1976. The location of theée breeding grounds is
shown in Figure 13. The spatial distriﬁution of the grounds repre-
sents a comparable distribution of a grassland type preferréd by these
birds. Each of the grounds serves as a focal pdint for a discréef
segment of grouse and these units, when combined, comprise the grouse
population of the area (Rippin & Boaé 1974). |

The maximum number of displaying male grouse recorded on the

individual groun&s'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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TABLE 4. MAXIMUM NUMBER OF MALE GROUSE OBSERVED ON THE BREEDING
GROUNDS BY YEAR.

1975 1976
Ground Location
%*B2 14 18
HC2 - 20
BC5 26 20
EDO 18 —
D1 16 7
ED11 9 2
BE7 9 8
BF5 12 7
BF7 6 -
B H6 - 3
'Casual' Ground Location
®A9 2 -
| ®A9 3 ——
| oCl - i
| ®C4 - 1
‘ ®C5 —— 2

#* Sage grouse.
B 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
10ﬂ3 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 impértance of
- yearling or subdominant males in the establishment of new grounds.,
Twenty~five percent of the grounds located in 1975 were unoccupied in
the sﬁriné of 1976. Twenty-five percent of the grounds located in
1976 were not observed in 1975. Ground H6 had 16 males in atféndance
in 1974, zero males in 1975 and 3 maies actively diéplaying in 1976.
Admittedly this was a sﬁall'sample, héwever it appears tﬁé; in an area
of relatively stable habitat conditions, breeding ground abandpnment
and establishment seem to occur in apfroximately equal ﬁércentaggs.

Five casual grounds (Haﬁerstrdm 1939, . Lumsden 1965) were located
during the study, two in 1975 aqd three in 1976. The location of these-'
grounds and the numbers of méles observed displaying are presented in
Figure 13 and Table 4. Only one obsefvation was made of hen atteﬁdance
on theée grounds, that of two hens &ith a single male on C4. Ca§ﬁal
grounds C4 and C5 Qere peripheral to the pérmanent ground CS and may
have represented males unable to establish on C5, yet ﬁoo dominant to
remain as non-breeders.

Sage grouse. habitat, as documented.by several authoré (Martin 1970,

Peterson 1970, Wallestad 1975), was restricted to the area nsrth of
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gprse Creek and west of Sarpy Creek Road. The only ground (B2)
iocatgd within this vicinity_exhibitedsstaﬁiiized ﬁumbers, recorded
as 16, 14 and 16 malés for théllé74,.1975 aﬁd 1976 spriné‘estiﬁateé,

respectively.

Non-game Sﬁecies

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—t&o different spécies were recorded élong the
route. This was approximately'75 percent of the total number of species
recorded on both the road route and the breeding_pairyplots.

A species list of birds observed during the study is presented in
Appendix Table 14.. Avian noméﬁclature follows the American Ofnitholé—
gists Union checklist of North Ameriéan Birdé (1957).

The species obéefved within each éf the six gross vegetational
types are presente& in Tables 5 through 10. In addition to species
found in each type, the corrected number of observations, percent

frequency of occurreﬁce and rank in frequency are also presented.

The number of stations within each of the types was unequal,
thefefore, application of a correction factor was necessary to stand-
ardize the potential number of observations for any particular species
in all types. Sihce a species cou;d be ;ecorded oniy once pef stétion,,

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,
No. of Corrected Percent Rank in
Species Observations Frequency Frequency(1)
Western Meadowlark 31 96.8
Mourning Dove 17 53.1
House Wren 17 93.1
Lark Sparrow 15 46.8
Ring-necked Pheasant 15 46.8
Rufous-sided Towhee 13 40.6
Common Flicker 11 34.3
Black-billed Magpie 11 34.3
American Robin 28.1
Eastern Kingbird 25.0
Black-capped Chickadee 25.0
Chipping Sparrow 21.8
Western Wood Pewee 18.7
Killdeer 18.7
Brown-headed Cowbird 15.6
Black-billed Cuckoo 15.6

Pinon Jay
Yellow-breasted Chat
Brewer's Blackbird
Red Crossbill
American Goldfinch
Yellow Warbler
Western Kingbird
Red-winged Blackbird
Mountain Bluebird
Black-headed Grosbeak
Common Yellowthroat
Northern Oriole
Red-headed Woodpecker
Loggerhead Shrike
Sharp~tailed Grouse
Brown Thrasher
Solitary Vireo
Dark-eyed Junco
Turkey

Red-tailed Hawk
Vesper Sparrow
Common Crow

American Kestrel
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(1) 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 IT.
. No. of Corrected - Percent Rank in
Species Observations Frequency Frequency (1)
Western Meadowlark 30 93.
Lark Sparrow 24 75.
Mourning Dove 18 56.
Common Flicker 18 56.
House Wren 16 50.
Rufous-sided Towhee 14 " 43,
American Robin 14 43,
Chipping Sparrow 25,
Upland Sandpiper 25,
Black-capped Chickadee 18.
Fastern Kingbird 18.
Western Wood Pewee 18.
Northern Oriole 18.
Brown~headed Cowbird 12.
Pinon Jay 12,
Brewer's Blackbird 12,
Brown Thrasher i2.

Ring-necked Pheasant
Black-billed Magpie
Black-billed Cuckoo
Yellow-breasted Chat
Yellow Warbler
Mountain Bluebird
Red-headed Woodpecker
Sharp-tailed Grouse
Solitary Vireo
Dark-eyed Junco
Red-tailed Hawk
Vesper Sparrow
American Kestrel
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(1) R (1-9%); U (10-30%Z); M (31-647%); 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
Species Observations Frequency Frequency (1).
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

(1) 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. :
. No. of Corrected Percent Rank in
Species Observations Frequency Erequency(l) ,
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
4 12.5 U

Great Blue Heron

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

TYPE V.
No. of Corrected Percent Rank in
Specles o Observations Frequency Frequency (1)
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 i}
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

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

TYPE VI.
. No. of Corrected - Percent - Rank in
Species Observations Frequency Frequency (1)

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

(1) 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 thié may unfairly‘
weight observations made in those types occurring less fréquently._

The percent frequency is equal to the pumber of actual observa-
tions divided by the total number of possible observations. The rank
in frequency was baseé on the following percéntage breakdown: Rare (R)
1-9%; Uncommon (U) 10-30%; Moderately common M) 31-64%; Coﬁﬁon (Q) 65—
89%; and Abundant (A). 90-100% (White 1942). | |

Type I, a decidgpus thicket, grassland, pine association, was the
most diversified in the number of spegies pfesent; 39 species were"
recorded. The amount' of diversity exhibifed by the birds within éhis
type was related to apd a reflection of the structural diversity of
the vegetation presenf. The species observgd in Type I were ranked in
terms of relative abundance as follows: Rafe_(23), Uncommpn (8),1
Moderately common (7), Commop 0) and‘Abundant (1). TFigure 14 illus-
trates the . tendency for a large number of species to éccur with a low
frequency and a much gmaller number of species to occur with a high
frequency. This is a-baéic concept of Raunkajer's Law of Frequence
as stated by Linsdale‘(1924, 1936) ana Winterbottom (1936, 1940).

There were two speciles present that were not observed in tpe other
typeé and 3.5 species were reﬁresented by the highest frequency

recorded in any of the types for that particular spécieé. The fraction
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Figure 14. Frequency distribution of birds observed in Type I.
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results when a particﬁlar species frequency of occurrence is equal in
more than one type. |

Thirty species wefe recorded for ;he mixed grassland~timber aéso—
ciation of Type II. The minof variation in the species composition
between Types I and II illustrates the pfoblem encountered when describ- -
ing a vegetational type by the different bird species present. The
habitat requiremeﬁts of certain species distribu£es their activities
into various types. However, the upland typeé are components of the
Ponderosa Pine Savannéh and the general species composition was.some-
what typical of this broad climax type. Any variation recorded‘in the
rélative abundance of a particulér sbecies Qas due to the ihcrease'or
decrease of the vegetational types it was associated with.

Thelépecies observed in Tybe II were ranked in terms of relative
abundance as followé:, Rare (13), Uncommon (10), Moderately common (l);
Common (1) and Abundant 1). Tﬁere was a noticeable increasé 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 piné forest charac—
teriétic of Type III. The spepies composition of this type is indicé—

tive of a less diverse habitat with fewer species common to the more
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diversified greas 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 aésociated with the timber in
their breeding and fgeding patterns.

Thé species observed in Type III were ranked in terms of relative
abundance as follows: Rare (0), Uncommon (9), Moderately common (7),
Common (3) and Abundaﬁt kl). Throughout the frequency classes of Type
111, thése species that were recorded were quite representati%e of this
particular type>(i.e.; "pbirds of thé foreét"). Comparison of the low
frequency classes of Types II and III reveals that uncommon to rarev
species may serve as phe pest’indicafors of vegetatioﬁ diversity.

The hairy woodpecker and white-breasted nuthatch were. the two
spécies 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.

Sixtéen specieé ﬁere recorded for the saéebrush, agficulture
association of Type IV. This type is essentially an ecotone with the
‘ pine grading into the sagebrush and the cfopland into the riparian
vegetation along the creek bottom. Tha£ certain species associa;ed
with the pine or riparian vegetation were recorded in this type, was
due in part, to their cﬁaracteristically loud song or their preférence

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 (1). One species, the great blue herbn, was
recorded only in this type and 4.2 specieslweré present in the highest
frequency recorded for any type.

TWenty—seQen species were recorded ﬁor the agriculture, cfeek
bottom association characteristic of Type V. When comparing the various
types (I-V), the deciduoﬁs'tree-shrub community that dominated Type V
and the_conifefoﬁs forest of Type III provided the mbst'structurally

_differént habitats a&ailable to the birds.of the aréa. The representa-
‘tive bird species of the two_types were'quite t&pe-sﬁecific and the
species composition of each showed a striking inter-type difference
(Tables 7 and 9). |

'The species observed in Type V wére ranked in terms of relative
abundance as follows: Rare (0), Uncommon (17), Moderately common (5),
Comﬁoh (4) and Abundant (1). TFive species were rec;rded only in this
type, two of which, the barn swallow and hoﬁse sparrow, were associated

"with some ranch bqildings in the vicinity of the station sites. A
total of 11.6 species were represgn;ed by the highest frequency of
occurrence recorded -in any of the types. Certain species including

"the yeilow 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 thg chickadee, f}icker and housewren which utilized Type V
but were asso;iated primarily With a.different type (Yeato; 1974;;

Ten species were recorded for the sagebrush-grassland association
of Type VI. This was the lowest number of épecies recorded for any of
the six vegetational types. As the vegetqtién.composition of the
area became less polytypic, there was‘a corresponding decrease in the
diversity of bird life. fhis was similar to the:patterns of bird
diversity obs;rve& throughout the other types.

The species obsefved in Type VI were ranked in terms of relative
abundance as follows:‘ Rare (0), Uncommon (8), Moderately common (i),
Common (1) and Abundant (0). This was the only type where the meadow-
lark was not rated an abﬁndant 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 tofal of
3.5 specigs were recorded as having the highest frequency of>occurrence
within this type. |

Breeding Pair Plots.~-The selective use of different vegetational

types by bir&s duriﬁg their breeding seaéon is a refleétion of their
specific food habits and nest site requirements (Saunders 1914). With
the establishment of territories by most speciés, 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 terrifories was constructed by
yvear for the individual species on each of thé 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 nestiﬁg area.and Type C characterized by a communal
sharp-tailed grouse lek. Most of the territories were designated
primarily by the felocation of displaying males with suppleméntal data
provided in the.form of nest locations and observations of females.

Table 11 presents the total number of daily observa£ions recorded
on each of the plots, the subtotals for the 1975~-1976 bree&ing seasons
and the combined 2-year total. The’2—year total for all 4 plbts was
2006 observations. An apparent trend in the 1975 data shoﬁed a reduc-
tion in number.of observations by the first week of July on all four
plots. The greatest number of observations was recqrded 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 greétest number of daily obsérva-
tions was recorded on Plot 2 on June 30,.1976. The evident increése
frém 1975 to 1976 in the number of daily observations per‘ﬁlot was

probably due to increased observer efficiency.
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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 1 June 10, 1975 35
(Upland grassland) June 24, 1975 75
July 1, 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, 1973 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 1, 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 Flots
2 and 3 were neariy equal. This similarity in the number of observa-
tions recorded for the two plots contrasts with the very.different
vegetation assoclations characteristic of each. Plot 2 offered the
most diversified iife form association, while Plét 3 was rather mono-
typic. Furthermore, the monotypic timber association of Plot 3
appeared to be much more heavily utilized than the relatively’ﬁonotypic
grasslénd'association of Plot 1.

During 1975, 16 §pecies'were observed on Plot 1.  Of these, 7 were
classified és potential breeders with an established terriﬁory on the
plot and i4 breeding ?aifs were recorded. In 1976, 12 species were
observed on the plot,_7'weré classified as potentiai breedérs 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 up primarily of bir&s that nested and fed on the ground; these |
birds may ﬁse an elevated éong perch if available but it is not
reﬁuired (Kendeigh 1945).' Most observations of displaying'males showed
these birds were using the skunkbrush, sagebruéh, pine or a fence line
as display.sites, which implies that these males preferred.an elevated
song beréh. Certain species,.most notably the meadowlark, also made

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




TABLE 12. SPE
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Sp:c ie

>l

)

(o)

Mars: Hawk

American Kestrel

Ring=-necked P..casant

Upland Sandpiper
Mourning Duve
Black=billed Cuckoo
Great Horned Owl
Poor=-will

Common Nig:t Hawk
Comnon Flicker
Red-headed Woodpecker
Hairy Woodpecker
BEastern Kingbird
Say's Phoebe

Western Wood Pewee

* 0
- -
1 4
- -
i 0

0.5

0.5
1.5
0.5

X 1975 1976 X
* 0 0

0 * 0 0
2 1 1.5

2 1 i 1
2 0 1

0.5

0.5

0

LS 2 ) 1 1

0.5

0

0.5
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TABLE 12. continued.

Plot 1 Plot 2 Plot 3 Plot 4
Species 1975 1976 X 1975 396X 975 1976 X 1975 1976 X
Tree Swallow * 0 0
Cliff Swallow * 0 0
Black-billed Magpie 0 & 0.5 * 0 0 0 1 0.5
Pinon Jay * 0 0
Black-capped Chickadee 5 3 L L 6 5 1 1 i3
White-breasted Nuthatc! 1 0 DY 2 2 2
House Wren 1 0 0.5 L 3 3.5 6 6 6 1 * 0.5
Grey Catbird 1 i 1
Brown Thrasher 2 3 2.5 1 1
American Robin * 0 0 3 2 15 3 3 3
Mountain Bluebird * * 0 0 1 0D 2 2 2 0 ¥ 0
Loggerhead Shrike 0 1 0.5
Solitary Vireo * 3 1D
Yellow Warbler 4 6 5 2 3 2.5
Yellow=-rumped Warbler 3 L FeD
Common Yellowthroat | 0 5 5 5 5
Yellow-breasted Chat 3 3 3 2 3 2.5
Western Meadowlark 5 6 55 8 9 8.5 o 3 8 5 5 5
Red-winged Blackbird 3 2 2.5 G 0 0.5

_09_




TABLE 12.

continued.

Plot 1 Plot 2 Plot 3 Plot 4
Species 1975 1976 X 1975 1976 X 1975 1976 X 1975 1976 X
Northern QOriole 1 1 i i 0 j 0.5
Brewer's Blackbird * 0 0 1 1 & * * 0 * * 0
Brown-headed Cowbird 1 1 1 1 1 1 1 1 1
Western Tananger * * 0
Black-neaded Grosbeak g - ] 0.5 0 1 0.5
Indigo Bunting : 2 d 1
Lazuli Bunting 2 3 2ed
Pine Siskin * * 0
American Goldfinch 0 1 0.5 b X 2 1:5
Red Crossbill * 0 0 * * 0
Rufous-sided Towhee * * 0 4 6 5 3 5 L4 2 4 3
Lark Bunting * 0 0
Savanah Sparrow o] 1 0.5
Vesper Sparrow 2 L 3 2 1 1 2 2 2
Lark Sparrow 3 2 2,5 L b L 2 L 3 0 * 0
Dark-eyed Junco ;L 0 0.5 0 1 0.5
Chipping Sparrow 1 1 x 2 2 2 L 6 5
Clay-colored Sparrow 0 1 0.5
Brewer's Sparrow 0 1 0.5

I*¥] Species present, but male not observed displsaying.

(X) two-year average.

_[()._
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The calculated number‘of.breeding pairs per 100 acres on Plot 1
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 neéting pairs
Waé the lowest recordeé on any of the four plots. Qualitative aSsesé—
ment of the size of the meadowlark territories, showed the;e birds
using a more exﬁansive area in the grassland types ﬁound Qp Plots 1
and 2 than when associated with the timbered sections of'fiots 1, 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 breedingipairs recorded. During the 1976 season, 26 species were
observed on the.plot. All were ciassified as potential breeders with
a total of 62 pairs recorded. The appraximate 1:1 ratip o% species
observed‘pn‘the plo; to species recorded as potential territorial -
breeders .during both yeérs differs markedly from the ratioé of 2.3:1
in 1975 and 1.7:1 in 1976 observed on Plot 1.

The general'composition and pair densities on Plot 2 éppeared'
relatively stable from the 1975 to 1976 b;eeding season, With a minor
shift in species composition noticeable among those birds encountered
less frequently (Table 12). The nuﬁber of breeding épeciés recordea,
26, represented the most diverse composition observed on any of the
plots éﬁd pfovided_the greatest number of breeding pairs (62). ihese

data substantiate the pattern established with the route census, that
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an iﬁcréase in the complexity of the vegetational strucéﬁre
(particularly life form types) would reflect an increase in the
diversity oflbird épecies (Béecher 1942, Hardy 1945).

Kgndeigh (1941), in his work on a midwestern prairie, documented
a decline in the densities of meadowlarks and other grassland species
with the invésion of trees and shrubs on the prairie. This trend was
noticeable for the grassland sparrows in comparing Plot 1 to Plot 2,
however, the meadowlark densities increased significantly with an
increase in the tree—éhrub cover percentagés. The pair densitigs of
the yellow warbler, yellowubreasﬁed chat an& brown thrasher wh;ch
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 sttuc-
tural difference between the hawthorn'thickets of Plot 2 and thé box
el&er—green ash association of Plot 4, the.former exhibiting a more
dense structure and a greater amount of edge.

The calculated numbef of breeding pairs'per iOO 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 deqsity
recorded on any of the four plots.

During the 1975 breeding season, 26 species were obserjed~on
Plot 3, 16 were classified as potential breeders with an established

territory and 44 breediﬁg pairs were recorded. During the 1976‘seasdn,
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24 "different species were observed on the plot, 18 were classified as
potentiél breeders and 56 breeding pairs were recorded. Species compé-
sition and breeding pair densities for Plbt 3 are presentéd 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 usea 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 whiéh made it difficult to
differentiate their tefritory type. Both the ferritoriai and ''non-
territorial" species were birds.obserVéa pr;marily in associatioﬁ with
the forested type. figure 15 compar§$ the relatively uniférm éistribu-
tion df'bird observatioﬁs on Plot 3 with the conéent;ated observafion
distribution on Plot &.

The calculated number of breeding ﬁairs per 100 acres.on Plot 3
was 110 in 1975 and 1&0 in 1976, yiel&ing a 2-year average of 125 pairs
per 100 acres. This was the second highesf breeding péir density. '
recorded for the four plots.

During the 1975 breeding season, 26 species were observed on Plot
4; 18 were_classified.as potential breeders ana 33 breeding pairs'were
recorded. During the 1976 breeding season, 25 species were obseryed,

20 were classified as potential breeders and 39 breeding pairs were
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recorded. Speciesacomposition and breeding pair densities fog‘Plotf4.
.are presented in Table 12; The ratios for the number of species: |

observed to the number'of species classified as breeding tefrito;ial~

pairs were 1.4:1 in 1975 and 1.2:1 in 1976.

The calculated number of breedi@g pairs per 100 acrés Qn‘Plot'é
was aé.s_in 1975 and 97.5 in 1976, yieldiﬁg a 2-year average of 90.0,
pairs per- 100 acfes. Plot 4 ranked third overall in éhe'density of
breeding pairs. ‘ | -

Comparison of the composite co?er map of Plot 4 (Fiéure 11)
reveals that a high percentage of the birdé were associatedeith the
riparian type, The horizontal and vertical juxtaposition of terri-
tories'was more diséeréible in the ripafian Vegefation,of‘Plof 4 than
on any of the'other plﬁté.

Using a method déscribed by Odum (1951), the pefcentage of differ-
ence ﬁetween the averaée,number of ﬁreeding pairs per 100 acres by
plot can be calculatedl 'Tﬁig involves ca}éqlating the ébsoluté value
of thé differences in pair densitie; fqr ali species on the two plots
which are being compared; d;viding that total by the combined bregding
pair densitieé of the two plots and then multiplying by 100 (Table 14).
The pércentége’pf difference thus obtained is a rough index of the
differences in species composition and.density for ;ﬁ area. Thus,

Plots 2 and 3 with a 9-pércent 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 1 -THROUGH 4.

Plot 1 —_Plot 2,

60.0%

x 100 =
Plot 1t + Plot 22
Plot 1 - Plot 3 :
) 3 x 100 = 53.8%
Plot 1 + Plot 3
Plot 1 - Plot 4
' 7 x 100 = 41,17
Plot. 1 + Plot 4
Plot 2 - Plot 3
x 100 = 9.0%
Plot 2 + Plot 3 '
Plot 2 - Plot &4 .
- x 100 = 25.0%
Plot 2 + Plot 4
Plot 3 - Plot 4 g ‘
X 100 = 16.2%

Plot 3 + Plot &4

1Density of plot 1 was equal to 37.5 pairs per 100 acres.

2Density of plot 2 was equal to 150.0 paitrs per 100 acres.

_3Densify 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 1 and 2 with a 60-percent

difference are the most dissimilar in terms of breeding pair densi-

ties.




DISCUSSION

The number of pheasants within fhé Sarﬁy Creek drainage as docu-
mented by'fhe peak crowing éount avérages, appears to be representative
of the pheasant popuiation 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 cqnsidering presenf 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 meaqdering
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 Qoody cqver,-residual herbaceous vegetation and
alfalfa cropland seem to meet the territorial requirements of cock
pﬁeasants 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 marginél habitat during the breeding season
was documented by Taber (1949). This may also.be recognized in terms
of heﬁs nesting in hayfiel&s and the subsequent ﬁortality that occurs

due to an early;June mowiﬁg, 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 préper 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 bygagriculfural 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 greups of males
and females with broods represented a much more uniform distribution
throughout the study afea. A cohort group of males associated with a
particular ground were recognizable as a group well into late July.
Very conceivabiy 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
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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—tyfes, either in a monotypic or
polytypic situa£ion, determine the distribution and abun&ance of birds
during the breeding season. The associa;ion by different bifd species
to the variqqs=ﬁegetational types'was_documented grossly by the road
route cénsus and much more spe;ifically by the plot census. A direct
relationship existed‘betwéen the structural complexity of the vegetation
- and the diversity of'bird speqies present.. As the amount of edge.common
“to differeﬁt life form cover;types increased, so did the-number’of
species ﬁti1izing the area. In the monotypic associations représented '
by the grassland, riparian or coniferous types, there was a reduction.
in the number of bird species represénted but an increasé in the»
breeding densities of typefspecific speciés. 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
réquirements of a species. Those'selecting for a shrub or timber type
preferred an elevéted position-for display, nesting, and fgeding_sites
and.-were not as tolerant of high light intensities as were the grassland
species (Kendeigh 1945). Territory size was noticeably smaller in tﬁe

deciduous tree-shrub type and to a lesser extent in the coniferous
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timber type. Daily movemen;é of particular species utilizing these
.types were corfespondingly reducéd.

Comparison -of maéped territories for certain individual species
reveals a consistent amount of overlap in territory distribution from
one year to the negt, pafticularly so in.the deciduous tree—ghrub types
of‘Plot; 2 and 3. The fact that the breeding pair deﬁsities on each
plot remained relatively constant from 1975 to 1976, infers that the
most secure territorigs in the different. vegetational types of the area
were consistentiy occupied by breediqg pairs. Considering the higﬁ
annual turnover rate in a passerine population, recruitment from the
éurplus of non-established birds was probébly responsible for the

continued occupancy of these preferred sites. That such a surplus

exists. is obvious but to quantitatively measufre its parameters is quite

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

Horned Grebe (Podiceps auwritus)

Western Grebe (Aechmophorus ocelidentalis)
Great Blue Heron (Andea herodias)

Mallard (Anas platyrhynchos)

Gadwall (Anas strepera)

Pintail (Anas acuta) ,
Green-winged Teal (Anas crecca carolfinensis).
Blue-winged Teal (Anas discons)

American Wigeon (Anas americana)

Northern Shoveler (Anas clypeata)

Redhead (Aythya americana)

Ring-necked Duck (Aythya collaris)

Lesser Scaup (Aythya affinis)

Goshawk (Accipiter gentilis) -
Sharp—shinned Hawk (Accipiter stniatus)
Cooper's Hawk (Accipiter cooperil)
Red-tailed Hawk (Bufeo famalicensis)
Swainson's Hawk (Buteo swainsont)
Ferruginous Hawk (Buteo regalis)

Golden Eagle (Auquila chrysaetos)

Marsh Hawk (Cireus cyaneus)

Prairie Falcon (Fafeo mexicanus)

American Kestrel (Falco sparvesius)
Sharp~tailed Grouse (Ped{oecetes phasianellus jamesi)
Sage Grouse (Centrocerus wrophasioanus)
Ring-necked Pheasant (Phasianus colchicus)
Gray Partridge (Perdix perdix)

Turkey (Meleagiis gallopavo messiiamdi)
American Coot (Fullica amesricana)

Killdeer (Chatradrius vociferus)

Common Snipe (Capella.gallinago)

Upland Sandpiper (Bartramia Longicauda)
Spotted Sandpiper (Actitis macularia)
willet (Catoptrophorus semipalmatus)

Lesser Yellowlegs (Tringa flav.ipes)

Rock Dove (CoLumba Livia)

Mourning Dove (Zenaida macroura) '
Black-billed Cuckoo (Coccyzus enythnOpthazmuA)
Screech Owl (0fus asio)
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TABLE 14. continued.

Great Horned Owl (Bubo virnginianus)
Long-eared Owl (As.io otus)

"Poor-will (Phalaenoptilus nuttallil)
.Common Nighthawk (Chordeiles minon)

Belted Kingfisher (Megaceryle aleyon)
Common Flicker (Colaptes auratus)
Red-headed Woodpecker (Melanenpes Mthocephw@uA)
Hairy Woodpecker (Picoddes villosus) -
Downy Woodpecker (Picoddes pubescens)
Eastern Kingbird (Tyrannus tyrannus)
Western Kingbird (Tyrannus verticalis)
Say's Phoebe (Sayornis saya)

Western Wood Pewee (Confopus sordidufus).
Horned Lark (Eremophila alpesiris)

Tree Swallow (Iridoprocne bicolon)

Barn Swallow (Hirundo nistica) ,

Cliff Swallow (Petrochelidon pywihonota)
Black-billed Magpie (Pdca pica)

Common Crow (Corvus brachyrhynchos)

Pinon Jay (Gymnorhinus cyanocephalus)
Black-capped Chickadee (Parus atricapillus)
White-breasted Nuthatch (Sitta carolinensis)
Red-breasted Nuthatch (S{itta canadené&é)
House Wren (Troglodytes aedon)

Rock Wren (Salpinctes obsoletus)

Gray Catbird (Dumetella carolinensis)
Brown Thrasher (Toxostoma rugum)

American Robin (Turdus mighatornius).
Swainson's Thrush (Catharus ustulatus)
Mountain Bluebird {S{ialia cuwrtucodldes)
Loggerhead Shrike (Lanius Ludov.icianus)
Starling (Stutnus vulgarnis)

Solitary Vireo (V.ireo solitariius)

Yellow Warbler (Dendroica petechia)
Yellow-rumped: Warbler (Dendroica coronata)
Common Yellowthroat (Geothlypis trnichas)
Yellow-breasted Chat (Icteria v.itens)
Wilson's Warbler (W.ilsonia pusilla)
American Redstart (Setophaga ruticilla)
House Sparrow (Passer domesticus)
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TABLE 14. continued.

Western Meadowlark (Stwinella neglecta)
Yellow-headed Blackbird (Xanthocephalus xanthocephalus)
Red-winged Blackbird (Agefaius-phoeniceus)
Northern Oriole (Icterus galbula) -

Brewer's Blackbird (Euphagus cyanocephalus)
Brown-headed Cowbird (MofLothrus aten) :
Western Tananger (Piranga Ludoviceiana)
Black-headed Grosbeak (Pheucticus melanocephalus)
Indigo Bunting (Passerina cyanea)

Lazuli Bunting (Passerina amoena)

Evening Grosbeak (Hesperiphona vespertina)
Pine Siskin (Carduelis pinus)

American Goldfinch (Carduelis thistis)

Red Crossbill (Loxia cuwrv.irositna)
Rufous-sided Towhee (Pipilo erythrophthalmus)
Lark Bunting (Calamospiza melanocorys)
Savannah Sparrow (Passerculus sandudichensis)
Vesper Sparrow (Pooecetes gramineus)

Lark Sparrow (Chondestes grammacus)
Dark-eyed Junco (Junco hyemalis)

Chipping Sparrow (Spizefla passerina)
Clay—-colored Sparrow (Spizella paflida)
Brewer's Sparrow (Spizella brewerl)
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