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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 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
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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 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
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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
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Figure 6. Map of prominent cover-types on Plot 2.




—27-—
(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









































































































































































