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Abstract:
Songbird populations within the Long Pines of southeastern Montana were censused during 1977 and
1978 to provide baseline data prior to possible uranium mining. Breeding pair densities, species
composition and relative abundance of birds were determined in grassland, ponderosa pine savannah,
ponderosa pine forest, and deciduous draw forest formations. Censuses were taken at 22 stations on a
road route, on three 16 ha plots, and on two 31 ha strip-plots. Breeding pair density and number of
breeding species were lowest in grasslands (59 pairs/ 100 ha, 2 species), higher in savannah (109
pairs/100 ha, 8 species) and ponderosa pine forest (312 pairs/100 ha, 11 species), and highest in
deciduous draw forests (413 pairs/100 ha, 19 species). Species diversity and breeding bird density were
related to the structural diversity of the vegetation and interspersion of different plant communities.
Habitats which would probably be most heavily impacted from uranium mining are the deciduous draw
and ponderosa pine forest which support the highest bird densities and diversity. 
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X
, . ABSTRACT

Songbird populations within the Long Pines of southeastern Mon­
tana were censused during 1977 and 1978 to provide baseline data prior 
to possible uranium mining. Breeding pair densities, species composi­
tion and relative abundance of birds were determined in grassland, 
ponderosa pine savannah, ponderosa pine forest, and deciduous draw 
forest formations. Censuses were taken at 22 stations on a road route, 
on three 16 ha plots,.and on two 31 ha strip-plots. Breeding pair den­
sity and number of breeding species were lowest in grasslands (59 pairs/ 
100 ha, 2 species), higher in savannah (109 pairs/100 ha, 8 species) 
and ponderosa pine forest (312 pairs/lOQ ha, 11.species), and. highest 
in deciduous draw forests (413 pairs/ioo ha, 19 species). . Species 
diversity and breeding bird density were related to the structural 
diversity of the vegetation and interspersion of different plant com­
munities. Habitats which would probably be most heavily impacted from 
uranium mining are the deciduous draw and ponderosa pine forest which 
support the highest bird densities and diversity.



INTRODUCTION

Increasing demand for energy and oil shortages have stimulated 

development of atomic energy. As energy costs rise, exploitation of 

lower-grade uranium.ore becomes more economical. One method of exploit­

ing low-grade ore is known as in-situ, or solution mining. This entails 

leaching the uranium compounds by pumping a sulphuric acid solution di­

rectly into the bedrock. Several companies are engaged in exploratory 

drilling for uranium in the Long Pines of southeastern Montana,' to 

determine the feasibility of in-situ mining.

Songbirds are often used as indicators of environmental change 

due to their wide distribution and abundance, and sensitivity to habi­

tat changes (Graber and Graber 1976). This study was undertaken to pro­

vide baseline data on songbirds in the Long Pines for future reference 

in monitoring the effects of uranium mining or other land disturbance. 

Specific objectives were to determine breeding bird densities, relative 

abundance and species composition of songbirds in the various habitats 

found within the Long Pines. . Field wprk was conducted from mid-June to 

mid-August 1977, and from early April to early September 1978.



DESCRIPTION OF STUDY AREA

The Long Pines is a small range of hills located approximately 

39 km (24 mi) southeast of Ekalaka in Carter County, Montana. The . 

range is L-shaped, about 24 km (15 mi) long, 11 to 19 km (7 to 12 mi) 

wide, and rising.366 m (1200 ft) above the surrounding plains to a ■ 

maximum elevation of 1280 m (4200 ft). ' The Long Pines, together with 

several other isolated pine hills, is included in the Sioux Division of 

the Custer National Forest. The range consists of flat-topped hills 

with some exposed rimrock, steep ridges and V-shaped valleys. Vegeta­

tion consists primarily of grasslands and forests of pOnderosa pine 

{finuA pondejio^a). The study area (Figure I) included 263 sq km (65,000 

ac) of National Forest land and some surrounding private land, for a 

total of 544 sq km (210 sq mi).

Soils in the Long.Pines are generally shallow and rocky, often 

with a high clay content. The surface bedrock is mostly sandstones and 

clay "gumbo" of the Arikaree Formation (Miocene) and the Fort Union 

Formation (Paleocene). Underlying beds of the Fox Hills Formation 

(Upper Cretaceous) contain the uranium deposits (AAPG 1972).

The major drainages in the area are Boxelder Creek, which cuts 

across the northwest corner of the study area, and the Little Missouri 

River, several km southeast of the study area. Many of the drainage- 

ways in.the Long Pines contain intermittent streams.. Numerous springs
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and seeps are found' in the draws, providing sufficient water to support 

many small beaver ponds. Standing water has been increased by the addi^ 

tion of man-made stockdamS and tanks. High turbidity is common dufe to 

erosion.

The climate is continental with hot, dry summers and cold, dry
Owinters. The mean annual temperature for Ekalaka, Montana is 6.6 C 

(43.8°F), with means for January and July being -8.1°C (17.5°F) and . 

21.4°C (70.5°F) respectively. The mean annual precipitation is approxi­

mately 38 cm (15 in), with just over half occurring in May,.June, and

July (U.S.D.C., 1977, 1978)..

The summer of 1977 was very hot and dry, with precipitation. 7.6, 

cm (3 in) below normal and mean temperatures averaging 2.8°C (5°F) ’ "V

above normal for April through July (Appendix Table 13) . The spring and
■ V-summer of 1978 were cool and wet, with mean temperatures slightly below 

normal and precipitation 5.1 cm (2 in) above normal.for April through 

August. . The precipitation for May 1978 was extremely high at 15.04 cm 

(5.92 in), almost ten cm above normal.

The major land uses within the Long Pines are cattle grazing, 

logging, and recreation. All of the National Forest land is grazed, 

with individual pastures being grazed for two to three months between 

May and October. Most of the recreational use is by hunters and campers 

Vehicle trails are abundant throughout the Long Pines, attracting off- 

road vehicle recreationists. Such trails are a potential source of
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silt in the ponds and creeks. The private land in the study area is 

used primarily for sheep and cattle ranching and production of small 

grains.

The fauna and flora ,of the Long Pines have been little-studied 

due to the area's isolation and low human density. Cameron (1907), 

Saunders (1916), and Visher (1911, 1912, 1913) mentioned the Long Pines 

in their annotated bird lists for the region. Skaar (1975) and supple­

ments listed 151 species of birds as occurring in the latilong contain­

ing Carter County. The mammals of Carter County were described by 

Lampe et al. (1974)•

The vegetation of the Long Pines was described by Jonas (1966). 

Well-developed ponderosa pine forest covers the higher elevations, 

grading into a savannah with interspersed patches of ponderosa pine 

forest and grassland at lower elevations. The forested areas are char­

acterized by even-aged stands of ponderosa pine with many scattered 

grassland parks. The understory is predominately snowberry {SymphoAM- 

C-WipoA yip. ), kentucky bluegrass (fPoa p/iatenyiLi), and Oregon grape {B&i- 

beAAsi /Le.penA) on the more mesic slopes; and skunkbush sumac (.cRhioi iyii.— 

Jiobdta) and bluebunch ■ wheatgrass (AgA.opyA.on ApLcatum) predominate on 

the dryer slopes. The shrub layer is poorly developed, giving most . 

stands an open park-like appearance. Similar ponderosa pine forests 

in North Dakota were described by Potter and Green (1964).

The grasslands are a mixed-grass prairie with a variety of both:
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bunchgrasses and sod-forming grasses. The dominant type is a western 

wheatgrass (AgA.bpyA.on AmlihLL) - needle-and-thread (StLpa c.omai.a) com­

munity. A large number of forb species are present, mostly of the com­

posite and legume families. Silver sage (AntemiALa cana) and big sage 

(AniemLALa inideniaiq.) dominate small areas of sagebrush-grassland.

Mesic draws running through the Long Pines support several dif­

ferent deciduous plant communities. Draws running through ponderosa 

pine forest at higher elevations contain stands of trembling aspen 

(fopu lu A  tA .em uioid.eA ), and several north-facing draws contain relict 

stands of paper birch (B e iu ia  papyAL{leA.a) . Draws at lower elevations 

in more open areas with abundant moisture support boxelder (Acen negnri- 

d o ), green ash (FnaxLiUA pennA yivanL cuA ), and fleshy hawthorns (Cnaiae- 

gitA AUC-CJjierxia) . Dry draws running through prairie contain homogeneous 

stands of snowberry (Symphonican-poA Ap. ).



METHODS

Vegetation

Vegetational analyses .were conducted at stations along a breed­

ing bird survey route and on the five breeding bird density plots. Vege- 

tational. formations (grassland, savannah, ponderosa pine forest., decidu­

ous draw forest) were delineated at each station, along the breeding,bird 

survey route within a circle of 400 m (0.25 mi) radius from aerial 

photos. A dot grid was used to determine the percentages of each for­

mation.

Three 16 ha (approximately 40 acres) breeding bird plots were . 

established, one each in mixed grass prairie, ponderosa pine savannah, 

and ponderosa pine forest. Each plot was 400 m on a side, gridded. and 

staked at 50 m intervals. Two strip plots were established, one each 

along two draws containing deciduous overstory. Each strip-plot was 

approximately 31 ha in size, 100 m wide and approximately 2950 m long, 

with stakes at 50 m intervals down the center along the draw. The plant 

communities were mapped from large-scale color infrared photos. The 

percentage of each community was determined with a dot grid.

. Ground vegetation (including shrubs under 0•5 m) was sampled 

quantitatively at each survey, route station and on the five plots' using 

a modification of the method described by Daubenmire (1959). Twenty 

points were sampled at 2 m. intervals along a 40 m line in vegetation . \ 
which was characteristic of the community type. Percent cover of the.
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different plants was determined at each point within a 20 x 50 cm frame. 

Data,from similar plant communities were combined for analysis.

Dominance, densities, and frequencies of trees were determined 

on the ponderosa pine forest plot, savannah plot, and both deciduous 

draw strip-plots using the point-quarter method (Cottam and Curtis 

1956). Twenty points were sampled in Qach stand, chosen randomly using 

the transect method described by Weins (1969). Basal area for trees 

with multiple trunks was obtained by adding the basal areas of the in­

dividual trunks from the same root stock. Tree canopy cover was deter­

mined with a dot grid. Percent cover of sampling trees and shrubs
2under 2 m was estimated within a radius of 2.8 m (area of 25 m ) at 

each of the twenty points in each stand.

Heights of the various vegetational strata were measured for 

comparison between types. The heights of grasses, forbs, shrubs, trees , 

and lowest tree branches with, living fqliage were estimated or measured 

while doing other vegetation work. Heights above 2 m were measured 

with a clinometer; heights below 2 m were estimated, spot-checking with 

a ruler.

A plant species list was compiled,for the breeding bird, survey . 

route stations and.five.breeding bird density plots (Appendix Table l4).. 

Nomenclature follows Hitchcock arid Cronquist (1976) and Gleason and 

CrOnquist (1963)..
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Birds

Breeding Bird Survey Route .

A road route was established through the middle of the Long Pines 

to determine an index of relative bird abundance using a method similar 

to that described by Robbins and Van Velzen (1967). Twenty stops were 

placed along the route at approximately 1.6 km (one mile) intervals, 

but adjusted so five stations would lie in each of the four major vege- 

tational formations (grassland, savannah, ponderosa pine forest, decidu­

ous draw). Two extra stations were included, one to sample a field be­

ing invaded by ponderosa pine, and the other to sample a small cliff, a 

common micro-habitat found throughout the study area. The route was 

started one-half hour before sunrise and took about three hours to com­

plete. All birds seen and heard were recorded for three minutes at 

each stop. The number of individuals of all species, except red cross­

bills (Z-OXX-a cunyXA.OAtn.CL), was recorded. Red Crossbills were wandering 

in large non-breeding flocks and no accurate count could be made due to 

poor visibility in the pine forests they favored.

Breeding Bird Density Plots

A breeding pair census was conducted on the three 16 ha plots 

using a method similar to that described by Robbins (1970). Each ,plot 

was covered by walking every other 50 m line and mapping birds seen and 

heard within 50 m of either side. Species, sex (if possible), and ter— , 

ritorial behavior (such as singing) were recorded for each bird observed.



—10—

Birds were mapped along the strip-plots in a similar way, by walk­

ing along the middle of the strip-plot arid mapping birds in and adjacent 

to the deciduous draw. Each plot or strip-plot took approximately two 

hours to cover. Two plots were censused per morning from early May 

through late June. The plots and survey route were run in sequence to 

form a four-day sampling period. The actual sampling period was usually 

longer due to poor weather. Census work was started one-half hour be­

fore.sunrise and completed by 10:00 a.m. Starting in late June only one 

plot was censused per morning to complete work by 10:00 a.m. before ris­

ing temperatures suppressed bird activity. Census work was not con­

ducted when poor weather conditions (rain, fog, high winds) suppressed , 

bird activity or limited the observer's ability to detect birds.

Nest locations and bird sightings during mid-day and unfavorable 

weather were used to supplement the census data. The Weins chasing 

method (Weins 1969) was used to supplement census data on the grassland 

plot. All census data were gathered during.the 1978 season; the 1977 

season was started too late in the breeding season to obtain meaning­

ful data.

A list of all bird species observed in the entire study area was..;, 

compiled for both seasons, and is presented in Appendix Table 1!5. Nomen­

clature follows the A.O.U. Checklist (1957) and Supplements (1973, 1976);

v v:.;



RESULTS

Vegetation

Breeding Bird Survey Route

Stations with 80% or more grassland were classified as grassland; 

those with 70% or more ponderosa pine were classified as ponderosa pine 

forest. Stations with 30% to 80% grassland were classified as savannah; 

Most of the deciduous draw stations were within savannah areas.

Grassland on the stations mainly consisted of a western wheat- 

grass - needle-and-thread community with scattered patches of little 

bluestem {And/iopogjon ac&poaama) . Similar grassland communities were . 

described by Ross and.Hunter (1976) for eastern sedimentary plains.

Ponderosa pine communities consisted mainly of ponderosa pine - 

skunkbush sumac on the savannah stations and ponderosa pine snowberry 

on the ponderosa pine forest stations. These communities are similar 

to communities.of the same name described by Pfister et al. (1974). 

Pfister also described a ponderosa pine ^chokecherry {fn.wnuA vLn.guJU.aria) 

.community which may also be widespread in the Long Pines. Chokecherry 

is present in most of the ponderosa pine - snowberry stands, but has 

probably been suppressed by extensive cattle and deer browsing.

Deciduous draw stations were placed in two aspen draws and three ' - 

boxelder - ash draws. Two of the boxelder - ash draws contained small 

ponds. Several other stations also contained small amounts of decidii-'; 

ous forest due to the tendency of the rpad to follow draws. .■ ‘
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The aspen stands in the Long Pines fit the description given by 

Pfister et al. (1974) of Aspen - Conifer communities which are usually 

perpetuated by fire. Fire suppression and ungulate grazing1 may be 

limiting aspen reproduction in.the Long Pines. Many stands contain, a 

few mature and many dead trees, with no saplings present to replace 

them. The paper birch stand also contained many large-dead aspen trees.

Dusek (1977) classified the boxelder- - ash draw as a separate 

habitat type. This community is similar to the Hardwood Climax Forest 

described by Ross and Hunter (1976) except for the absence of cotton­

woods (fopuJ-UA 4p.) which require more moisture than the draws provide. 

The vegetation in the draws can best be described by -a continuum, with 

aspen stands occupying the higher, dryer sites, grading into cottonwood 

forests along the larger, permanent creeks. Draws in grasslands con­

tain a similar continuum, with snowberry on the driest sites, grading 

into hawthbrne thickets on intermediate sites, grading into boxelder or 

cottonwood forests on the larger creek bottoms.

The station which sampled the field being invaded by ponderosa 

pine saplings was primarily covered by ponderosa pine forest, with the 

field occupying 13% of the site. The majority of the young pines within 

the field were approximately 2 m tall * This invasion of grassy parks' 

by pines is widespread, throughout the Long Pines, and may be due to. ... .. 

fire suppression.

The last station sampled a cliff on one side of a pine-coVer.ed ;
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hill surrounded by grassland. The cliff contained many grasses and 

forbs found in the surrounding ponderosa pine - skunkbush community. A. 

small pocket of water at the base of the cliff supported several ash 

trees and a sedge (CcvieX %)/). ) - wild rye dp. ) - alkali cord-

grass (SpcifctLria gsiacLMti) community.

Breeding Bird Density Plots

Figure 2 shows the major plant communities found on the grassland 

plot. The western wheatgrass - needle-and-thread community dominated 

(Appendix Table 16), although homogeneous patches of snowberry were 

present in the draws, and several nearly homogeneous patches of creep­

ing juniper (̂ urtLpeAiM IioALjonLaJJLi) were located on the uplands (Figure/ 

3). The nearest available water was a small natural pothole about 6 ,m■;
' . • ■ Ve­

in diameter and 0. 5 m  deep, approximately 200 m from the north edge o f ■

the plot. This pothole was completely dry,by August in 1977 and con- .

tained only a few cm of water in August 1978. A stock tank and wind- ,

mill were located approximately 400 m south of the plot. The topography

consisted of gently rolling hills. The area was grazed from about I -

August to 15 October in 1977 and from 21 May to I August in 1978.

Figure 4 shows the major plant communities found on the savannah 

plot. The plot was covered by roughly equal amounts of grassland and 

ponderosa pine stands (Appendix Table 16). Ponderosa pine -skunkbush ; 

was the dominant forest community, with some ponderosa pine - snowberry.



—14—

Western wheatgrass - ,— , 
needle-and-thread |__ J

Little bluestem

o
•cal*

Snowberry ^  

Creeping juniper

100

I

Figure 2. Plant communities found on the grassland plot.



Figure 3. Western wheatgrass - needle-and-thread community (mixed grassland) on the grass­
land plot.
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Figure 4. Plant communities found on the savannah plot.
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on the north-facing slopes (Figure 5). Grasslands consisted of western

wheatgrass - needle-and-thread and little bluestem communities, and

patches of snowberry covered the draws. An aspen draw ran just outside

the south edge of the plot. A large dike had been built across one of

the draws in an attempt to create a stockpond, but it only collected

about 15 cm of water due to an insufficient watershed. The dike created

a large disturbed area dominated by foxtail barley {Ho/id&um. jubatum)

near the water, and wild licorice le.pLd.ota) and lupine

(Lupinut aA.g.enteuA) on the dryer sites. The plot was located on top of

a mesa about 100 m from the rimrock. The largest ponderosa pine stand

in the middle of the plot, containing both ponderosa pine - skunkbush

and ponderosa pine — snowberry communities, was sampled with the point-

quarter method (Appendix Table 17). The trees were 100% ponderosa pine
2with a density of 387.5 trees/ha and a mean basal area of 407 cm . Tree 

canopy cover was 36% within the ponderosa pine - skunkbush stands and 

56% within the ponderosa pine - snowberry stand. The plot was grazed 

from 21 May to I August in 1977 and from I August to 15 October in 1978.

Figure 6 shows the major plant communities found on the ponderosa 

pine forest plot. The majority of this plot was covered by a ponderosa 

pine - snowberry community with large, mature pine trees (Figure 7).

One of the aspen draws running through the plot contained a small seep 

which provided a trickle of running water throughout the summer. The 

plot was located in fairly steep, hilly terrain. Appendix Tables 17



Figure 5. Ponderosa pine - skunkbush stand on the savannah plot.
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Figure 6. Plant communities found on the ponderosa pine forest plot



Figure 7. Ponderosa pine - snowberry community on the ponderosa pine forest plot.



and 18 list the results of the point-quarter' and shrub analyses respec­

tively, from east and west-facing slopes. ■ Tree canopy covers were 75% 

and 65% for east and west slopes respectively. The plot was grazed 

from 16 May to I August during 1977, with the draws being very heavily 

used by cattle. The area was not grazed during 1978.

Figure 8 shows the major plant communities, found oh the Maverick 

Gulch strip-plot. The upper portion of the draw contained a relict

birch stand (Figure 9) which graded into an aspen community at lower .
' '

elevations. The lower portion of the draw contained a boxelder .- ash 

community with interspersed ponderosa pine trees. The strip-plot 

covered 31.2 ha, of which 17% was deciduous draw. The boxelder - ash 

community covered the majority of the draw (Appendix Table 16). Tree.

canopy cover within the draw was 57%. Appendix Tables 17 and 18 list ^
. ' V"'the results of the point-quarter and shrub analyses respectively.

. The Maverick Gulch draw contained several seeps and small pockets 

of standing water and a large stock pond at the lower end of the strip- 

plot. A vehicle trail followed the draw from the top to the bottom.

The area was heavily used by cattle, and was grazed from about 16 May 

to 31 July both years of the study. The bottom of the draw was severely, 

eroded in many places due to the attractiveness of the moist areas- to 

cattle. Water quality was very poor, with high turbidity due to both 

the road and cattle, and pollution from cattle waste material.

Figure 10 shows the major plant communities on the strip-plot
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Figure 8. Plant communities found on the Maverick Gulch deciduous 
draw strip-plot. (Legend on next page)
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KipjUre 8 (Continued)
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Figure 9. Relict birch stand in Maverick Gulch.



Figure 10. Plant communities found on the Ward Spring deciduous draw strip-plot.



FipjUre 10. (Continued)



Figure 10. (Continued)
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along the draw by Ward Spring. This draw contained a better-developed 

deciduous forest than the Maverick Gulch draw. The lower half of the 

strip-plot continued on to private land which was lightly grazed by 

horses and cattle. This draw contained vegetation more typical of the 

deciduous draws in the Long Pines (Figure 11).

The upper portion of the draw contained an aspen community which 

graded into a boxelder - ash community in the lower portion. The strip- 

plot covered 31.7 ha, of which 38% was deciduous draw. Boxelder - ash 

forest was the dominant community type in the draw as with the Maverick 

Gulch draw (Appendix Table 16), however the Ward Spring draw was wider 

and contained very few interspersed ponderosa pines. The upper portion 

of the draw contained several seeps surrounded by willow [ScuLLk 4p. ). 

The lower portion contained a small stock pond and several small beaver 

ponds. The lowest one-fourth of the strip-plot, running through lightly- 

grazed private land, contained a small permanent creek, about I m wide 

and 0.75 m deep, with stable, well-vegetated banks. The water quality 

was excellent in the creek and good in the ponds, with very little sil- 

tation.

The upper portion of the draw on National Forest land was in a 

rest-rotation grazing system. The area was rested in 1977 and grazed 

from 16 May to I August in 1978. The draw showed heavier cattle use 

than the surrounding ponderosa pine forest, but was not severely eroded 

like the Maverick Gulch draw. Appendix Tables 17 and 18 show the



Figure 11. Boxelder - ash community (foreground) on the Ward Spring strip-plot.



results- of the point-quarter and shrub analyses for the aspen and box- 

elder - ash stands.in' the draw. The average tree canopy cover in the 

draw was 62%. '

Appendix Tables 19 through 24 list the results of the Daubenmire 

analysis of ground vegetation for the six major plant communities found 

on the plots and survey route. Many of the species with high percent 

cover in the Daubenmire samples are listed by Ross and Hunter (1976) as 

increasing with .high grazing pressure. Several of these include, thread-, 

leaf, sedge (Canex. jLLLLfjdJJ-d) , needle-and-thread {StLpa coma&z)Sand­

berg bluegrass [tPoayie-Cunda), prairie junegrass {KoL&bLa cJii-AtaJia) , and 

yarrow [AchlyLZeamlyLLfpyLiuin).

Appendix Table 25 lists the average heights of ground cover, 

plants (grasses, forbs," shrubs under 0.5 m tall) in the six major plant: 

communities. . Snowberry draws had the tallest and aspen draws the short­

est ground cover. ,

Appendix Table 26 lists the average height of tall shrubs (0.5 m 

to 2.0 m), the tree canopy bottom, and} the tree canopy top in the major 

plant communities found on the bleeding bird density plots. Forest 

communities in the deciduous draw and savannah plots were more diverse 

■structurally than ponderosa pine plots,.containing taller shrubs and a 

tree canopy which started closer to the ground.
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'Birds

Breeding Bird Survey Route

The breeding bird survey route was censused nine times between, 

May and July. Fifty species were recorded, which was 44% of the species 

found in the entire study area (Table I). . Red crossbills were hot • 

counted, but were recorded as present or absent at each station. Cross­

bill flocks ranged in size from several birds to over 50.

The percent frequency was determined for each species by divid­

ing the number of stations where the.species was present (total for 

nine census runs) by the total number of stations (9 census runs x 22 . 

stations = 198) times 100. The percent composition was calculated for 

each species by dividing the number of individuals of a species recorded, 

by the total number of birds observed times 100.

Western meadowlarks, yellow-rumped warblers, chipping sparrows, 

ovenbirds, red-breasted nuthatches, and vesper sparrows accounted for 

61%. of the total number of birds. These species plus red crossbills 

had the highest frequency of observation. The distribution of frequency 

versus the number of species roughly . follows Raunkaier 's Law of Frequence 

(Linsdale 1924), with a few abundant species and many rare species 

(Figure 12). .

Table 2 lists the individual survey route stations.and percent-, 

ages of grassland, ponderosa pine forest, and deciduous forest and the 

number of bird species, number ofbirdq , bird diversity, and equitability
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TABLE I. PERCENT COMPOSITION AND FREQUENCY OF OCCURRENCE 
OF BIRDS ALONG THE BREEDING BIRD SURVEY ROUTE

Species
Percent

Composition
Frequency of 
Occurrence

Yellow-rumped Warbler 13.5 61.6
Chipping Sparrow 11.9 51.5
Ovenbird 9.7 41.4
Red-breasted Nuthatch 6.4 37.9
Western Meadowlark 13.6 33.8
Red Crossbill 32.3
Rufous-sided Towhee 4.6 28.3
Vesper Sparrow 5.8 27.8
American Robin 4.6 27.3
Western Tanager 4.4 27.3
Black-capped Chickadee 3.6 23.2
House Wren 2.5 13.6
Mourning Dove 2.2 13.1
Mountain Bluebird 2.0 13.1
Dark-eyed Junco 1.4 10.1
Common Crow 1.3 9.6
Red-eyed Vireo 1.1 6.1
Turkey 1.8 5.6
Common Flicker 0.9 5.1
American Goldfinch 0.9 4.6
Brewer's Blackbird 0.7 4.6
Hairy Woodpecker 0.6 4.6
Townsend's Solitaire 0.6 4.6
Common Yellowthroat 0.7 4.0
Rock Wren 0.6 4.0
Lark Sparrow 0.5 4.0
Grasshopper Sparrow 0.5 3.0
Black-billed Magpie 0.4 2.5
Say's Phoebe 0.3 2.5
Red-tailed Hawk 0.3 2.0
Mallard 0.3 2.0
Killdeer 0.3 1.5
White-breasted Nuthatch 0.3 1.5
Red-winged Blackbird 0.2 1.5
Clark's Nutcracker 0.2 1.5
Blue Jay 0.2 1.0
Spotted Sandpiper 0.2 1.0
Horned Lark 0.2 1.0
American Kestrel 0.1 1.0
Great-horned Owl 0.1 1.0
Upland Sandpiper 0.1 1.0
Eastern Kingbird 0.1 0.5
Brown Creeper 0.1 0.5
Black-headed Grosbeak 0.1 0.5
Yellow Warbler 0.1 0.5
American Redstart 0.1 0.5
Common Nighthawk 0.1 0.5
Gray Catbird 0.1 0.5
Brown-headed Cowbird 0.1 0.5
Western Wood Pewee 0.1 0.5
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Rereeel Freqeeeey ef Occerraece
Figure 12. Number of species versus frequency for birds observed along 

the breeding bird survey route.



TABLE 2. SUMMARY OF MEASUREMENTS ON VEGETATION AND AVIFAUNA ON THE 
BREEDING BIRD SURVEY ROUTE STATIONS ■ ■ ■
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% A rea  o f V e e e ta t io n a l F o rm a tio n B ird Numbers and D iv e r s i ty

S t a t i o n
Type

G ra ss ­
la n d

P o n d e ro sa
P in e

D ecid ­
uous
Draw

No.
S p e c ie s

No. . 
B ird s

D iv e r­
s i t y * E q u it .* *

G ra s s la n d 100 O 0 4 62 1.0 .51

G ra s s la n d 100 O 0 6 61 1.8 .68
G ra s s la n d 92 4 4 13 70 2.0 .54

G ra s s la n d 82 18 0 13 50 2.8 .7 8

G ra s s la n d 80 20 0 15 ' 69 2 .5 .66
C l i f f 76 22 2 21 78 3 .8 .87

Savannah 62 38 O 17 68 3 .4 .8 4

Savannah 59 41 O 15 72 3 .2 .8 4

D eciduous Draw ■ 57 31 12 19 80 3 .7 .8 9  ■

Savannah 44 53 3 20 90 3 .6 .86
Savannah 42 55 3 15 73 3 .3 .87

D eciduous Draw 42 ' 48 10 24 112 ■ 4 .0 .88
Savannah 38 57 ' .5 .1 8 82 3 .4 .83

D eciduous Draw 21 73 6 20 87 3 .9 .91

D eciduous Draw 21 66 • 13 22 103 3 .9 .88 . .

F i e ld  . 13 87 0. 13 87 3 .1 .91  ■

D eciduous Draw 8 86 6 9 43 2 .3 .7 6  ■

P o n d e ro sa  P in e  
F o r e s t 8 92 O 10 60 2.6 .81

P o n d e ro sa  P in e  
F o r e s t I 99 . O 11 65 2.8 .8 3

P o n d e ro sa  P in e
F o r e s t O 97 3 11 60 2 .9 .88

P o n d e ro sa  P in e  
F o r e s t O 100 O 12 46 2.8 .81

P o n d e ro sa  P in e  
F o r e s t . O 100 O 9 57 2.8

•Shannon  and W eaver (1949) 
• •L lo y d  and G h e la rd l  (1964)
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at each station. The index of diversity (H') was calculated for each Y  

station by using the Shannon-Weaver Index (Shannon and Weaver 1949). 

Equitability (E) was calculated by using the formula described by Lloyd . 

and Ghelardi (1964). This is a measure of the distribution of the num­

bers of birds between.the various species... ■ . .

The number of bird species, number of birds, diversity,, and 

equitability are lower in homogeneous grassland and ponderosa pine 

forest and higher in savannah areas where nearly equal proportions of 

forest and grassland exist. Leopold (1933) stated that wildlife densi­

ties were dependent on the amount of interspersion between vegetational 

types and the resulting amount of edge. Savannah areas in the.Long 

Pines showed a high degree of interspersion, with many small patches of 

forest, grassland, and deciduous draws.

The stations were grouped by vegetational formation with five 

stations each of grassland, savannah, ponderosa pine forest, and decid­

uous draw forest. Table 3 presents the number.of birds, number of 

species, diversity, and equitability by vegetational formation. The 

ponderosa pine forest was lowest and the deciduous draw forest highest . 

in both numbers of birds and species. The low counts in the ponderosa 

pine forest may reflect the poor visibility and audibility in forest 

habitats compared to the other formations. An attempt was made to 

record all birds within 400 m of each station, but most species inhabit­

ing ponderosa pine forests probably cannot be detected farther, than 200



TABLE 3. -NUMBERS OF SPECIES AND BIRDS, AND SPECIES DIVERSITY'AND 
EQUITABILITY IN THE FOUR MAIN VEGETATIONAL FORMATIONS 
ALONG THE BREEDING BIRD SURVEY ROUTE

Vegetational
Formation

Number
of

Species

Number
of

Birds

Diver­
sity

Equita­
bility

Grassland 26 312 2.4 ' 0.51

Savannah 30 359 3.8 0.79

Ponderosa pine 
forest " 16 273 3.0 0.76

Deciduous draw 40 409 4.2 0.79

m from the observer.

The grassland formation had the lowest index of diversity and

deciduous draws the highest. This may 'be due to the increase in com-

plexity of foliage structure in the draws, which allows a greater diver 

sity of feeding and nesting guilds within the bird community.

Equitability was substantially lower in the grassland formation 

than in the other three formations. The savannah, ponderosa pine, and 

deciduous draw formations had nearly equal equitability values, with 

the grassland formation considerably lower. This is probably a result 

of many forest species being recorded in grassland areas, but in very 

small numbers.

The yellow-rumped warbler, chipping sparrow, ovenbird, red­
breasted nuthatch, American robin, western tanager, black-capped chicka
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dee, mountain bluebird, dark-eyed junco, common crow, and red crossbill 

were common to all four formations, however most were more characteris­

tic of wooded areas and only occasionally used adjacent grassland areas. 

The breeding bird survey route is probably a better measure of habitat 

use than, breeding habitat for each species.

Figure 13 shows the relationship between the abundance of three 

common species and the percent grassland. Western meadowlarks are 

found in both savannah and grassland areas, but are found in increasing 

numbers as the percent grassland increases. Yellow-rumped warblers in­

crease as the percent grassland decreases. Chipping sparrows reach their 

highest numbers in savannah areas and decrease in more homogeneous grass­

land or ponderosa pine forests, demonstrating their need for both trees 

and open areas.

The birds recorded on the grassland stations are presented in 

Table 4. The frequencies were ranked according to the scale devised by 

White (1942) (0-9% = rare, 10-30% = uncommon, 31-64% = moderately com­

mon, 65-89% = common, and 90-100% = abundant). Western meadowlarks and 

vesper sparrows were classified as abundant. Black-billed magpies, 

American kestrels, grasshopper sparrows, red-winged blackbirds, horned 

larks, and eastern kingbirds were recorded only on grassland stations. . 

Of these, the American kestrel and black-billed magpie were more char­

acteristic of savannah areas. Red-winged blackbirds were migrants in 

the study area, but.breed in marshy areas nearby.
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Figure 13. Change in abundance of yellow-rumped warblers, chipping sparrows, and western meadow­

larks with increasing percentage of grassland along the breeding bird survey route.



TABLE 4. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS OBSERVED
ON FIVE SURVEY ROUTE STATIONS IN GRASSLAND AREAS

Species .Percent 
Composition

Percent
Frequency

of
Occurrence.

Rank*
■* . -

Western Meadowlark 54.5 95.6 A
Vesper Sparrow 23.4 91.1 . A
Mountain Bluebird 2.6 15.5 u .
Grasshopper Sparrow . 2.2 13.3 U
Mourning Dove 1.9 11.1 U

Black—billed Magpie 1.9 11.1 U
Common Crow 1.6 11.1 U
Chipping Sparrow , 1.3 . 8.9 R ■
Red Crossbill ——— 8.9 ,R
Yellow-rumped Warbler 1.0 6.7 ■ R

Lark Spairrow 1.0 ■ '6.7. R '
Ovenbird 1.3 4-4 R
American Robin 1.0 4.4 R
Horned Lark 1.0 4.4 R : ,
Common Flicker 0.6 4.4 R .*
American Kestrel 0.6 4.4 R
Rufdus-sided Towhee 0.6 4.4 ■R, •
Western Tanager 0.6 ' 4.4 R
Killdeer 0.6 2.2 ■ R
Red-breasted Nuthatch . 0.3 2.2 R

Dark-eyed Junco 0.3 2.2 R
Red-winged Blackbird 0.3 • 2.2 R '
Eastern Kingbird . 0.3 2.2 R : • .
Upland Sandpiper 0.3 2.2 R
Black-capped Chickadee 0.3 2.2 r .Turkey . 0.3 2.2 ■ ■■ r M-:,;-

*R = Rare = 0-9#
.U = Uncommon = 10-30%
M = Moderately common = 13-64% 
C = Common = 65-89%
A =  Abundant = 90-100%
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Birds recorded on the savannah stations are listed in Table 5. 

None of the Species were ranked as abundant, but chipping sparrows and 

yellow-rumped warblers were ranked as common. Rock wrens were recorded 

only in this type, but were also observed in rocky outcrops in grass­

land areas. The numbers and frequency of chipping sparrows and turkeys 

ranked higher in savannah areas than in other formations. Turkey use of 

savannah areas was well-documented by Jonas (1966).

Birds recorded on the ponderosa pine forest stations are listed 

in Table 6. The yellow-rumped warbler was classified as abundant. Red­

breasted nuthatches, dark-eyed juncos, and Townsend's solitaires occurred 

with much higher frequency in this formation than in other formations;. 

Brown creepers were recorded only for this formation on the survey route 

but were observed in deciduous draws on several other occasions. Town­

send's solitaires and brown creepers were very secretive, with a much 

lower singing frequency compared to other species. They may have been 

more common than the figures indicate.

Birds recorded on the deciduous draw stations are listed in Table 

7. None of the species were ranked as abundant, but yellow-rumped war­

blers and ovenbirds were ranked as common. The red-eyed Vireo, blue 

jay, spotted sandpiper, black-headed grosbeak, yellow warbler, American 

redstart, common nighthawk, gray catbird, western wood pewee were found 

only on stations in deciduous draws. Of these, common nighthawks are 

more characteristic of grassland areas, but forage for insects high in
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TABLE 5. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS OBSERVED
ON FIVE SURVEY ROUTE STATIONS IN SAVANNAH AREAS

Percent ■
Species Percent Frequency Rank* .

Composition of
Occurrence

Chipping Sparrow 23.4 77.8 .C
Yellow—rumped Warbler 13.9 71.1 C
Red Crossbill ——— 55.6 M '
Red-breasted Nuthatch 8.6 53.3 M .
Rufous-sided Towhee 7.2 53.3 M -

Ovenbird 8.1 44.4 M
Black-capped Chickadee 5.0 33.3 M -
Western Tanager 4.2 28.9 U
Mourning Dove 4.2 26.7 u
Western Meadowlark 4.5 24.4 y
American Robin 3.6 24.4 U ' '
Mountain Bluebird 2.5 17.8 U -
Vesper Sparrow 2.2 17.8 U
Turkey 3.1 13.3 U . '
Common Flicker 1.4 . 6.7 R
Hairy Woodpecker 0.8 6.7 R
Common Goldfinch 0.8 6.7 R
Common Crow 0.8 6.7 R
Lark.Sparrow 0.8 • 6.7 R
Rock Wren 0.8 6.7 R
Common Yellowthroat 0.8 6.7 R
Dark-eyed Junco 0.6 4.4 R
Brewer's Blackbird 0.6 2.2 R
House Wren 0.3 2.2 R
Great-horned Owl 0.3 2.2 R
Upland Sandpiper 0.3 2.2 R
Clark's Nutcracker • 0.3 2.2. R
Red-tailed Hawk 0.3 2.2 R
Townsend's Solitaire 0.3 2.2 R
Mallard 0.3 2.2 R

* R = Rare = 0-9% . M = Moderately common = 31-64%
U = Uncommon = 10-30% C = Common = 65-89%

A = Abundant = 90--100%



TABLE 6. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS. OBSERVED,
ON FIVE SURVEY ROUTE STATIONS IN PONDEROSA PINE. FOREST

Species Percent
Composition

Percent 
Frequency 
' ofOccurrence

..Rank*

Yellow-rumped Warbler . 3 1 . 1 91.1 ' , A
Red-breasted Nuthatch. 13,6 . 62.2 ' M .:/ .
Ovenbird 18.7. 53.3 M
Chipping Sparrow 8,8 42.2 M "
American Robin 6.6 33.3 ' M:
Red Crossbill — . 33.3 M . ;
Western Tanager .. 5.5- 28.9 ' U
Black-capped Chickadee 5.5 26.7 ■ U : '■
Dark-eyed. Junto 4.4 24.4 >  ; K '
Townsend's Solitaire 2.2 13.3 . ; « : ■
White-breasted Nuthatch 1.1 4.4 • R
Brewer's Blackbird 0.7 . 4.4 ' R :
Common Goldfinch 0,7 . 4,4 R . .
Brown Creeper. 0.4 2.2 R
Common Crow 0.4 2.2 R ; '
Mountain Bluebird 0.4 2.2 R

*R = Rare = 0-9% •
U = Uncommon = 10-30%
M = Moderately common = 31-64% 
C - Common = 65.-89%
A = Abunddnt = 90-100% .
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. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS OBSERVED 
ON FIVE SURVEY ROUTE STATIONS IN DECIDUOUS DRAWS

P e rc e n t
■

S p e c ie s P e r c e n t F requency- Rank*
C o m p o sitio n o f

O ccu rren ce

Y ellow -rum ped W arb ler 11.0 6 8 .9 C
\

O v enb ird 12.0 . 6 6 .7 C
C h ip p in g  Sparrow 11.0 6 2 .2 ■ M
House Wren 9 .0 5 7 .8 M
R u fo u s -s id e d  Towhee 8 .3 5 1 .1 M v-
A m erican  R obin 7 .8 5 1 .1 M .. ,V
W este rn  T an ag er . 7 .3 4 8 .9 M.
R e d -b re a s te d  N u th a tc h 5 .6 4 0 .0 M
Red C r o s s b i l l  ■ — 3 5 .6 ' M - •
R ed-eyed  V ire o 3 .9 2 6 .7 U

B lac k -ca p p e d  C h ick ad ee 3 .2 2 6 .7 U - ,
M ourning. Dove 2.2 1 5 .6 U
M ountain  B lu e b ird . 2 .2 1 5 .6 , U
Common G o ld fin ch " 2.0 11.1 U
Common Y e llo w th ro a t 1 .7 11.1 U

B re w e r 's  B la c k b ird 1.2 11.1 U . - -'
V esp er Sparrow 1.2 11.1 U
W este rn  M eadowlark 1.2 8 .9 R . • : . .
Dark—ey ed  Ju n co . 1 .0 8 .9 R
H a iry  W oodpecker 0 .7  . 6 .7 R •
K i l ld e e r  ' .0 .7 4 .4 R
B lu e  J a y 0 .7 4 .4 R - ■
S p o t te d  S a n d p ip e r 0 .7 4 .4 R ■
M a lla rd 0 .5 4 .4 R -
T o w nsend 's S o l i t a i r e 0 .5  . . 4 .4 R .
T urkey . 0 .5 4 .4 R
Common F l i c k e r  ' 0 .5 4 .4 R '
Common Crow 0.2 2.2 R

.
- -

B lac k -h ea d e d  G rosbeak 0.2 2.2 R
Y ellow  W arb le r 0.2 2.2 ..R

A m erican  R e d s t a r t 0.2 2.2 R
Common N ighthaw k - 0.2 . 2 .2 R
L ark  S parrow  ' 0.2 , : 2 .2  • R ►I
W h ite -b re a s te d  N u th a tc h 0.2 . 2 .2  " R ■-
G re a t-h o rn e d  Owl 0.2 . 2.2 ■ R

R e d - ta i l e d  Hawk 0.2 2.2 ' R .
G ray C a tb i r d 0.2 ' 2.2 R
B row n-headed Cowbird • 0 .2  ■ 2.2 R
C l a r k 's  N u tc ra c k e r 0.2 2.2 R ■ '■
W este rn  Wood Pewee 0.2 • 2 .2 R .

*R = R are  = 0-9% !.
U = Uncommon -  10—30%
M = M o d e ra te ly  common -  31-64%
C = Common .= 65-89% ' '
A = A bundant = 90-100%
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the air over forests. They were rarely noted on the survey route due 

to nocturnal habits. Yellow warblers, American redstarts, and gray cat­

birds were only noted as migrants' in the Long Pines, but breed along 

creek bottoms around the periphery of the study area.

Blue jays used ponderosa pine forest and savannah areas, but 

probably depended heavily on deciduous draws for food and nesting re­

quirements. They were at the edge of their breeding range in the Long- 

Pines and were probably existing under marginal conditions. Mast, their 

major food source (Martin, Zim, Nelson 1951) may be limiting in the Long 

Pines due to the absence of oaks. Acorns supply much of the blue jay's 

food in other parts of their range. The only blue jay nest located in 

the study area was in a wide boxelder - ash draw with running water.

They were more quiet and secretive than blue jays observed near the 

center of their breeding range (Wisconsin and Minnesota). Brooks (1942) 

described this phenomenon for other bird species near the extremities, of 

their ranges. - \

The species compositions of the four major vegetational forma­

tions were compared using the index of similarity described by Sorenson. 

(1948). The number of species common to two formations is multiplied by 

2 and divided by the sum of the number of species.found in the two for­

mations . . These are summarized in Table 8.. The ponderosa pine forest 

and grassland formations were the least similar, with an index of 0.52. 

The high level of similarity between deciduous draws arid grassland was
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TABLE 8. INDICES OF SIMILARITY OF THE BIRD SPECIES FOUND IN THE FOUR 
MAJOR VEGETATIONAL FORMATIONS ALONG THE. BREEDING BIRD SUR­
VEY ROUTE

where: . A = no. species in forma­
tion A

B = no. species in forma- 
•tiori B . '

C ='no..species common 
to both

Grassland and Savannah: S = 2(19) „
. 26^0 =  0.68

Savannah and Ponderosa Pine:

Ponderosa Pine and Grassland:

Ponderosa Pine and Deciduous Draw: S = 2(15) „ _„
16+40 = °*54

Savannah and Deciduous Draw: S =  2(28) _
30+40 _ 0,80

2(14)
30+16 0.61

2(11)
16+26 0.52

Index of Similarity (S) = 2(C)
A+B

Grassland and Deciduous Draw: S = 2(19) 0.5826+40



partially the result of the proximity of the two formations. Savannah 
and deciduous draws were the most similar, with a similarity index of 
0.80. Several stations classified as savannah had small amounts of 
deciduous cover, and both formations were characterized by a high amount 
of edge habitat, which attracted similar bird species.

The species lists for the stations sampling the field invaded by 

ponderosa pine saplings, and the small cliff, are presented in Tables 
9 and 10 respectively. Results from these two stations were analyzed 

separately and compared to those from the main formations. The station 

in the clearing being invaded by ponderosa pine was most similar to the 
other ponderosa pine stations (index of similarity = 0.62). It was more 
diverse than the other ponderosa pine stations, with diversity = 3.1, 

although it did not contain enough grassland to support grassland bird 

species.
The station containing the cliff was most similar to savannah 

(similarity = 0.75). Rock wrens, were recorded at this station with 
highest frequency, and Say's phoebes were recorded only at this station 
Say's phoebes seemed to require more extensive rock areas than rock 
wrens, and were most abundaht along the peripheral rimrock in the Long . 
Pines.

Breeding Bird Density Plots
Plot censusing of birds, also known as the international mapping 

method, is considered to be the most accurate measure of bird densities, 
but is also the most time-consuming method (Kendeigh 1944). It works
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TABLE 9. SPECIES COMPOSITION OF BIRDS OBSERVED ON.THE SURVEY ROUTE 
STATION IN A FIELD WITH PONDEROSA PINE SAPLINGS

Species Percent
Composition

Percent
Frequency

of.
Occurrence

Yellow-rumped Warbler 15.5 88.9
Common Crow ' 9,5 88.9
Chipping Sparrow 16.7 77.8
Ovenbird 16.7 66.7
Black-capped Chickadee 8.3 55.6 •
Western Tanager 4.8 44.4
Red-breasted Nuthatch 4.8 .33.3
Red Crossbill — 33.3
Turkey 15.5 22.2
Hairy Woodpecker 2.4 22.2
Dark-eyed Junco 2.4 22; 2
Common Flicker . 2.4 22.2
Clark 1s Nutcracker 1.2 11.1
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TABLE 10. SPECIES COMPOSITION OF BIRDS OBSERVED ON THE SURVEY ROUTE 
STATION WITH A SMALL CLIFF

Species Percent
Composition

Percent 
Frequency 

of ■'
Occurrence

Western Meadowlark 19.5 100.0
Chipping Sparrow 11-7 100.0
Yellow-rumped Warbler 11.7 77.8
Rufous—sided Towhee 10.4 77.8
Rock Wren 7.8. 55.6

Say's Phoebe 6.5 55.6
American Robin 5.2 33.3
Mountain Bluebird 3.9 33.3
Common Flicker 3.9 22.2
Mourning Dove 3.9 22.2

Red-tailed Hawk 2.6 22.2
Red-winged Blackbird 2.6 22.2
Red-breasted Huthatch 1.3 11.1
Black-capped Chickadee 1.3 11.1
Hairy Woodpecker 1.3 11.1

Brewer's Blackbird 1.3 11.1
Lark Sparrow 1.3 11.1
Vesper Sparrow 1.3 11.1 .
Common Crow 1.3 11.1
Red Crossbill 11.1
Mallard 1.3 11.1
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best on breeding birds with the type. A territory described by Nice 

(1941), in which courtshipnesting, feeding, and rearing young all, 

occur within a fairly.well-defined area. The method has not been ex­

tensively tested, and many sources of error exist. These include errors 

in interpreting territories (Best 1975) ■, mis-identification of birds due 

to atypical songs (Short 1966), possible singing by females, (Hiatt 1943,

Nolan 1958), and presence of territorial, but unmated males (Davis 1965)
• '

Several territorial non-breeding males were present on.the areas 

censused, These were distinguished from breeding birds by their failure 

to remain during the entire breeding season and lack of female sightings 

or nesting activity. The otheh sources of error were minimized by re- , 

peating census runs as often as possible during the breeding season and 

recording concurrent singing by adjacent males of the same species to 

distinguish between territories.

Strips are considered less accurate than plots, but more effi­

cient in terms of area covered per unit time (Emlen 1971). They were 

considered the best method for sampling the long, narrow strips of de­

ciduous vegetation in the study area. A number of methods exist for 

calculating bird densities from strips (Emlen 1971, 1977, Balph et al. 

1977, Jarvinen 1976, Tilghman 1977a). Most of these are designed for 

strips through homogeneous habitats, making corrections for the decrease 

in detectability as the distance from the bird to observer increases.

In this study, multiple sightings of a territorial male were used
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to determine the number of territories along the strip-plot, combining 

the strip method D described by Emlen (1971) with the international 

mapping method. The number of territories within the stripr-plot was 

divided by the area of the plot to obtain breeding pair densities. This 

method worked well for bird species, such as yellowthroats and house 

wrens, whose territories' were entirely within the draw. The method may 

have overestimated densities for species, such as ovenbirds and black- 

capped chickadees, which are attracted to the draw, but whose territories 

extend into habitat outside the draw. A similar effect was described by 

Kendeigh (1944) for hedgerows.

The 16 ha plots were each censused thirteen times between late 

May and mid-July. The Ward Spring strip-plot was censused eleven,times 

during the same period. The Maverick Gulch strip-plot was only censused 

seven times due to poor access in wet weather. A minimum of ten census. 

runs are required for the international mapping method, and five runs 

are considered adequate for most strip methods (Emlen 1971, Tilghman 

1977a). '

The number of birds recorded per census run increased until late 

May and early June, then decreased in June and July on all plots.

Several of the plots showed a second.peak in bird numbers later in July, 

as a result of fledglings coming into the population.

The bird species, the number of breeding pairs, and the breeding,

bird densities.recorded for all plots are presented,in Table 11.
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TABLE 11. BREEDING STATUS OF BIRD SPECIES OBSERVED ON THE FIVE 
BREEDING BIRD DENSITY PLOTS

Species
Grass­
land

Savannah Ponderosa
Pine

Maverick
Gulch

Ward
Spring

Mallard B
Turkey Vulture B B '
Sharp-shinned Hawk . B B B . B
Cooper's Hawk B
Red-tailed Hawk. B B-'
Golden Eagle . B . ■ B
Marsh. Ha.wk B B
Prairie Falcon B ■ B ,
American Kestrel B B ■ .
Sharp-tailed Grouse B B
Turkey B B B .
Mourning Dove I . .B ■ B
Poor-will I
Belted Kingfisher .. B
Common Flicker B B B .
Hairy Woodpecker I I I
Downy Woodpecker . B B B
Least Flycatcher M
Western Wood Pewee • • M =; '
Violet-green Swallow B
Blue Jay B B I
Black-billed Magpie B B
Common Crow B. B
Pinyon Jay B
Clark's Nutcracker P P
Black-capped Chickadee I 3 3 4
White-breasted Nuthatch B B
Red-breasted. Nuthatch 1.5 4 7 7
Brown Creeper . I I
House Wren B .12 .
Americari Robin B 9 3. 12
Mountain Bluebird • ? B B
Townsend's Solitaire. B I I I
Red-eyed Vireo B . 7
Tennessee Warbler M
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TABLE 11. (Continued)

Grass- Savannah Ponderosa Maverick
Species land Pine Gulch

Northern Parula 
Yellow Warbler 
Yellow-rumped Warbler 
Blackpoll Warbler

3 9 8

Ovenbird B 7 17
Common Yellowthroat 
American Redstart 
Western Meadowlark 
Northern Oriole 
Brewer's Blackbird

2.5 B

B
Western Tanager 
Black-headed Grosbeak

I 4 3

Lazuli Bunting 
American Goldfinch B
Red Crossbill P P P
Rufous-sided Towhee 
Grasshopper Sparrow B

B B

Vesper Sparrow 7 I
Lark Sparrow 
Dark-eyed Junco

B
3 3

Chipping Sparrow 7 8 6

Total No. Species 11 34 19 21
Total Breeding Species 2 8 . ■ 11 11
No. Breeding Pairs 9.5 17.5 50.0 53.0
Pairs per 100 ha 59.4 109.4 312.5 169.9
Pairs per 100 acres . 23.8 43.8 125.0 67.9
Pairs per km draw 18.3

Number = No. Breeding Pairs 
B = Breeding in Locality of Plot 
M = Spring Migrant Only (on plot)
P = Present as Non-breeder throughout 

Field Season (April-August)

Ward
Spring

M
M

■14
M
18
16
M

M
B
6
I
3
3 
P
12
B

4 
11

38
19

131.0
413.2
165.3 
43.7
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Species not breeding on the plot were categorized as B (breeding in the 

locality of the plot), M (observed only during spring migration), and P 

(present throughout the field season as a non-breeder). The index of 

diversity (Shannon and Weaver 1949) and equitability (Lloyd and Ghelardi 

1964) were calculated using only the bird species breeding on the plot.

Appendix Figure 14 shows the distribution of bird sightings on 

the grassland plot. This plot had the lowest number of breeding species 

and density, with two breeding species and 59.4 pairs per 100 ha. Eight 

other species were observed on the plot. Sharp-tailed grouse were ob­

served displaying on the plot on several occasions. These may have been 

males associated with an established dancing ground located about 1.5 km 

east of the plot. The grassland plot had the lowest diversity (H' =0.8) 

and lowest equitability (E .= 0.83).

Appendix Figure 15 shows the distribution of bird sightings on 

the savannah plot. Forested areas were more heavily used than grassland 

areas. The savannah plot was next lowest in breeding species and den­

sity, with eight breeding species and 109.4 pairs per 100 hectares. 

Twenty-six other species were observed on the plot. The diversity and 

equitability were 2.6 and 0.86 respectively.

Appendix Figure 16 shows the distribution of bird sightings on the 

ponderosa pine plot. The largest aspen draw was heavily used by birds. 

The breeding bird density on the ponderosa pine plot was 312.5 pairs per 

100 hectares with eleven breeding species. Eight, other species were
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observed on the plot. The diversity and equitability were 3.1 and 0.90 

respectively.

Appendix Figure 17 shows the distribution of bird sightings on 

the Maverick Gulch strip-plot. The draw did not seem to be more heavily 

used compared to adjacent areas. The Maverick Gulch strip-plot had 

170.1 breeding pairs per 100 hectares and eleven breeding species.

Eleven other species were observed on the plot. The diversity and 

equitability were 3.0 and 0.85 respectively. This plot was lower in 

both diversity and breeding density than the ponderosa pine plot.

Appendix Figure 18 shows the distribution of bird sightings on 

the Ward Spring strip-plot. Bird sightings were concentrated in the 

draw, especially where the draw was adjacent to grassland. The Ward 

Spring strip-plot had the highest density and number of breeding species 

with 412.6 pairs per 100 hectares and 19 breeding species. Eighteen 

other species were observed on the plot. The diversity was also the 

highest of any plot, with diversity and equitability values of 3.9 and 

0.91 respectively. This plot attracted more spring migrants than the 

other plots, especially of the Family Parulidae.

The plots were compared using the index of similarity (Sorenson 

1948) described earlier (Table 12). Only species breeding on the plots 

were considered for the calculations. The ponderosa pine plot and the 

Maverick Gulch strip-plot were the most similar, with a similarity index 

of 0.91. The two strip-plots were next in similarity, with an index of ■
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TABLE 12. INDICES OF SIMILARITY OF THE BIRD SPECIES FOUND BREEDING 

ON THE FIVE BREEDING BIRD DENSITY PLOTS

Index of Similarity (S) = 2(C) where: A = no. species on plot A
B = no. species on plot B
C = no. species common to 

both
Grassland and Savannah: S = 2(1) _

2+8 -  '

Savannah and Ponderosa Pine: S - 2(5)
8+11

Ponderosa Pine and Maverick Gulch: S = 2(10)
11+11

Maverick Gulch and Ward Spring: S = 2(11)
11+19

Ponderosa Pine and Ward Spring: S = 2(10)
11+19

Savannah and Maverick Gulch: S = 2(5)

.53

.73

.67

8+11 .53

Savannah and Ward Spring: S = 2(5)
8+19

Grassland and Ponderosa Pine: S = 2(0)
2+11

Grassland and Maverick Gulch: S = 2(0)
2+11

Grassland and Ward Spring: S = 2(0) _
2+19 " 1

.37
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0.73. The grassland plot was the most unique, only 0.20 similar to the. 

savannah plot, ahd no similarity to the other plots.

r,

. -V v:■v-v

v X.



DISCUSSION

Breeding bird densities and diversity were lowest in grasslands, 

higher in ponderosa pine forest, and highest in the deciduous forests 

found in the draws. Savannah areas of the Long Pines were not true 

savannahs, but represented small, interspersed patches of grassland and 

pine forest. Although the savannah areas were richer in numbers of bird 

species than either the grasslands or ponderosa pine forests and con­

tained species of both types, they had lower breeding densities of grass­

land birds than homogeneous grasslands, and lower breeding densities of 

forest birds than homogeneous ponderosa pine forest.

Breeding bird populations have been shown to increase as the vege­

tation structure increases in diversity (MacArthur and MacArthur 1961). 

The deciduous draws which supported the highest breeding bird densities 

were also the most diverse; they were in open areas, were fairly wide 

(20-50 m), were more diverse in tree species (usually 3 species present), 

supported a well-developed understory of large shrubs, had low ground 

vegetation cover, and had a fairly constant water source. Open areas 

around draws were attractive to several edge species, such as yellow- 

throats and lazuli buntings, which tend to frequent deciduous forest 

edges. Low ground cover and tall shrubs have been correlated with high 

densities of ground-dwelling birds, such as ovenbirds and rufous-sided 

towhees (Tilghman 1977b). Intensive grazing reduces populations of
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ground-dwelling species by reducing the shrub layer (Tilghman 1977b). 

Overgrazing and high densities of snowberry (a very low shrub) may have 

contributed to the low densities of birds in the Maverick Gulch draw.

The deciduous tree canopy and understory in draws allowed more ,

feeding and nesting guilds of birds to be present, such as understory 

foliage gleaners (common yellowthroat, house wren) and deciduous tree 

and shrub nesters (red-eyed vireo, goldfinch, black-headed grosbeak).

The general absence of water outside the draws may limit the dis­

tribution of many species of birds in the Long Pines. Most of the pas­

serines in the Long Pines probably require free drinking water. Yellow— 

rumped warblers, ovenbirds, dark-eyed juncos, black-capped chickadees, 

red-breasted and white-breasted nuthatches, and red crossbills were com­

monly observed drinking from seeps and springs. Dew is common in the 

morning until late June, but becomes rare in July and August. Many 

species probably travel from their territories to a water source (Nice . 

1937). Each species probably has a maximum distance which it will 

travel to water (Merriam 1888). Poor water quality may have contributed 

to the.low bird densities in Maverick Gulch.

The bird species found in the forested areas tended to have 

smaller territories than species in grassland areas (Dorst 1974a). Ter­

ritory size is primarily related to body size (Schoener 1968), but may 

involve other factors, such as food supply. Smaller territories allow 

for a greater population density of a given species. However, territory .
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size does not limit population density unless the population is near 

maximum, with all available habitat filled (Brown 1969).

The Long Pines is essentially an island of pine forest habitat 

surrounded by grassland. Other pine forest islands in the area include 

the Ekalaka Hills, Chalk Buttes and Sheep Mountains in Montana, and the 

Cave Hills, Short Pines, and Slim Buttes in South Dakota. The Black 

Hills, which lie 160 km (100 mi) southeast of the Long Pines, have nearly 

the same common breeding birds as the Long Pines (Pettingill and Whitney 

1965). The common breeding birds of the two areas were 0.90 alike when 

compared using the index of similarity described previously.

Johnson (1975) related the number of breeding bird species found 

on montane islands in the Great Basin to a variety of factors. He found 

that the number of species was significantly and positively correlated 

to the total area of the range, elevation of highest peak, and habitat 

diversity. Numbers of species were negatively correlated with the width 

of the grassland and desert barrier to the nearest "continental" source 

(the Rocky Mountains and Sierra Nevadas). The number of species was 

most strongly correlated with the habitat diversity. In turn, the habi­

tat diversity was negatively correlated with the width of the barrier. 

This implies that barriers between habitat islands limit the number of 

bird species both directly, by limiting dispersal of non-migratory 

breeding birds, and indirectly, by limiting dispersal of plant species 

between islands. The Long Pines is smaller and less diverse in habitat
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and bird species than the Black Hills. Both areas are less diverse than, 

but contain bird species common to the "continental" habitats of both 

the Rocky Mountains and the eastern deciduous forest.

The possible effects of uranium mining on the breeding bird den­

sity, species composition, and diversity are difficult to predict. Some 

habitat changes have been shown to cause.lower density, with diversity 

unaffected due to the replacement of sojne species by others (Tilghman 

1977b). Other habitat changes may cause the opposite effect with lowered . 

diversity, but unchanged density (Dorst 1974b). ,

Two important impacts of uranium mining would be removal of vege­

tation due to mining activity (road construction, injection and extrac­

tion wells, waste disposal sites, etc.) and an increase in human acti­

vity. Removal of vegetation would increase erosion rates around the
; ; : ■site of disturbance and increase siltation. in the watershed. High ero­

sion and siltation is already a serious problem in most of the drainages 

in the Long Pines. The deciduous draws, which would suffer the most 

from erosion, harbor the highest diversity and breeding densities of 

songbirds, but cover, the least area. Most of the active claims are, in 

the more heavily-forested south-central part of the Long Pines (Allen 

1979). These ponderosa pine forest habitats are second-highest in 

breeding bird densities. Thus the habitats most likely to be affected 

by mining activity contain the highest songbird densities.

Most species of songbirds are fairly tolerant of human activity

: < ’
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as long as the quality of their habitat is preserved. Human activity 

would have the greatest impact on raptorsi Allen (1979) Suggested leav­

ing buffer zones around known nest sites of the raptors most sensitive 

to disturbance.

Most mining activity, would take place during the summer, unless 

winter access to the Long Pines is improved. The nesting season for 

most of the songbirds in the Long Pines is from mid-May through late 

June. The birds of the deciduous draw communities tend to nest later 

than the birds of other communities. Most nest from late May through . 

mid-July. They would be more vulnerable to disturbance from mining than 

the birds, of open areas which tend to nest earlier. '

Starlings and house sparrows, now limited to the periphery of the 

study area, may increase as a result of human activity (construction of 

buildings) in the Long Pines. Both of these species are hole-nesters ... 

and would compete with the ten native hole-nesting species. Mountain 

bluebirds, which are listed as a species of special interest or concern 

by Flath (1979), would probably suffer heavily from competition for nest- 

sites with starlings. They are about the same size and depend upon : 

holes excavated by other birds, such as woodpeckers.

Any increase in levels of radioactivity in the environment due ■ 

to uranium mining.would be detrimental to songbird populations. Sensi-, • 

tivity of passerine birds to ionizing radiation (gamma rays) decreases, 

through the egg, nestling/ and adult stages (Wagner and Marples 1966,

: . '  C ." i'

. -v:

' •1'
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Buech 1976, Willard 1963). Therefore, exposure to radiation Would be 

most detrimental during the nesting season.

During mining activity, draws should be avoided, road construe- . 

tion and removal of vegetation should be minimized, and activity should 

be minimized during the nesting season (mid-May through mid-July)• Dis­

turbed areas should be re-vegetated as quickly as possible. Mining . 

activities should be accomplished in a way that will not increase levels

of radioactivity in the environment.
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TABLE 13. CLIMATOLOGICAL DATA FOR EKALAKA, MONTANA FROM JANUARY 

1977 THROUGH AUGUST 1978

Precipitation (inches)

Month
Mean
Max.

Mean
Min. Mean

Departure 
from Normal PPT

Departure 
from Normal

J anuary 20.8 -3.4 8.7 -8.8 1.11 0.65
February 39.8 20.4. . 30.1 7.6 0.31 -0.10,
March 45.7 23.5 34.6 6.0 1.39 0.76
April 63.6 33.1 48.4 5.6 0.21 -1.09 •
May 76.0 46.1 61.1 7.5 0.98 -1.27
June 82.1 52.8 67.5 5.6 3.34 -0.33 '
July 88.1 56.1 72.1 1.6 0.94 -0.95
August 79.0 49.7 64.4 5.1 1.20 -0.30
September 71.1 43.6 57.7 0.2 3.33 1.92
October 60.5 34.3 47.4 0.4 1.85 1.12
November 40.6 17.4 29.0 -2.4 0.83 0.26
December 26.8 7.7 17.3 -5.6 1.35 0.95
J anuary 20.0 -0.3 9.9 -7.6 1.75 1.29
February 21.8 3.0 12.4 -10.1 2.01 1.60
March 43.3. 21.1 32.2 3.6 0.06 -0.57
April 55.1 30.5 42.8 0.0 1.19 -0.11
May 65.7 38.9 52.3 -1.3 5.92 3.67
June 77.9 : 47.6 62.8 0.9 • 2.26 -1.41
July 83.3 53.9 68.6 —1 * 9 2.23 0.34
August 86.0 52.0 69.0 -0.5 1.05 . -0.45
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TABLE 14. PLANT SPECIES OBSERVED ON THE BREEDING BIRD SURVEY ROUTE 
STATIONS AND BREEDING BIRD DENSITY PLOTS

Aceraceae
y f c e / i  ne.gunjd.6 

Alismataceae
A-LiAma plaivtag.o-aquatic.a 

Anacardiaceae 
'RfuiA A.adLc.anA 
tRhuA LyvLlobata 

Apocynaceae.
Apoc.yn.um. andnoA aemifLo-LLum 

Asclepiadaceae.
AAcZcpLaA pumi-la 

AAcLepLaA AynLaea 
AAcLepLaA venLLeHLaLa 

AAcLepLaA vLnLdLfiLo/ia 
Berberidaceae

BeJibenLA JiepenA 
Betulaceae

BeLuLa papynLfiejia . 
Boraginaceae

CjiyptanLke bJiadbimLana 

LULwApenmum LneLAim 
MenLenALa LaneeoLaLa 

Cactaceae
MammiLLaJiLa vLvLpajia 

OpunLLa fjiagLLLA 
OpunLLa poLyeanLha 

Campanulaceae
CampanuLa JioLu/uLLf-oLLa .

Capparidaceae
. CLeome AejuiuLaLa 

Caprifoliaceae
SymphoJiLcaJipoa aLbuA 
SympfwJiLcajipoA oecLdenLaLiA 

Caryophyllaceae
AjienajiLa LuLenLLLoJia 
CeJiaALLum OJivenAe 

Compositae
AehLLLea rnLLLefcoLLum 

AnLennanLa jioAea  

AJiLemiALa eana 
AnLemLiLa dnacuncuLuA 
AjiLemiALa piLgLda ,

AnLemiALa LudovLeLana V .  
AnLemiALa LnLdenLaLa 
AncLLum Lappa 
AaLcji LoLeaLuA 

AaLcji LnLegjiLLoLLuA 
CfuiyAoLhamnuA vLAcLdLjLloJiuA 
CLnALum: unduLaLum 
CLnALum vuLgajie 
CchLnaaea paLLida 
CnLyenon eanadenAiA 

CnLyenon pumiLiA 
CnLyenon ALnLyaAUA 
CupaLonLum nuyoAum 

QnLndeLLa AquanjioAa
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TABLE 14. (Continued)

HapiopappuA ApinwLosiUA 
HaLLarvthuA patLoLaniA 
HaLLanthiiA annuuA 
KuhnLa eupahoJiLoLdoA 

Lactaaa AannLota 
LLatnLi pun cta ta  
LyjgodaAmta jjuncaa 
HattbLda coLumntfLana 
Sanacto ptattanA iA  
Sotidago mtAA ounLanAiA 

SotLdago m o ttiA . 
Soitdago Jitgida  
Tanaxtcum . oLT tcinata  
TJiagopogon dubtuA 

Xanthtim AtnumanLum 
Convolvulaceae

Convolvutwi anvooaLa . 
Cornaceae

Cojuzua AtoiontLena  
Cruciferae

CnyAimum oApenum 
CnyAtmum LnconAaptawum 
LapLdtum Ap.
ThtaApt anvariAa 

Cuppressaceae ,
QuntpanuA aommuntA 
QuntpanuA hont^ontatiA

QuntpanuA Adoputonum 
Cyperaceae

Canax LLitLotLi 
Elaeagnaceae

ShanpandLa angantaa 
Ericaceae

AnctoAtaphjytoA tlva-umL  
TtanoApona andnomadaa 
Tynoia Aaaunda 

Geraniaceae
Qanantum aanoitntanum 

Gramineae
Agnopynon cnLitatum  
Agnopynon A m tth it 
Agnopynon Aptaatum 

Agnopynon tnachyaauiim  
Andnopogon ganandt 
Andnopogon AaopantuA 
A nL itida ion g tA ota  
Boutaioaa auAttpanduia  
Boutaioua g n a c itL i  
BnomuA gapontcuA 
BnomuA tactonum  
Buahtoa dactyZotdcA  
CatamovitLa LongtLoita  
CiyjnuA aanadanAtA 

FaAtuaa octoLiona
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TABLE 14. (Continued)

Hondeim ^ubatum 
KoMeAda CAdAtaMa 
KiuhdenbeA.gda c w ip id a ta  

foa  pnatenAiA  

rPoa Aecunda

ScKedonnaAduA pandcudatuA 
Spandina gnacdldA  

Stdpa comata 
Stdpa Apandea 
Stdpa vLndduda 

Grossulariaceae
rRLbeA amendeamm 
RLbeA aiuieum 
RdbeA AedoAum 

Labiatae
Dnacoeepkatum panoLfdonum 
Hedeoma dnummondid 
Kiendha anvenAiA 

Kionanda p-AdudoAa 
Nepeda eadanda 

Leguminosae
AAtnagjadaA CAaAALeanpuA 
AAtnagadaA AeapoddeA 
Qdy.eyAnhd£.a depidota 
LotuA puAAhdanuA 
LupLnuA angendeuA 
KiedLeagJo dupudina

KieddLotuA O^fdcdncUdA 
ChcydnopdA dambenddd 
fetadoAtemon earudddum 
RedaLoAtemon punpuneum 
RAonadea angopkydda 
RAonadea eAcudenta  

TkenmopAdA nhombLfodda 
VLcda Omendeana 

. Liliaceae
Adddum textdde 

' AApanaguA offdcdnaddA 
CadoeKonduA gnnniAonndd 
Leueocndnnm mondanum 
Smddaedna nacemoAa 
Smddaedna AdeLdada 
Smddax. kenbaeea 
Uueea gdanea 
ZygadenuA venenoAuA 

' Linaceae
Ldnum penenne 

Ldnum ndgddum.
Loasaceae

KiendgeJda deeapedada 
Malvaceae

Spkaenadeea eoeeinea  
Oleaceae

. FnaxdnuA pennAydvandea
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TABLE 14.. (Continued)

SyAAJng-CL vid-gcvusi Pimex cntApuA
Onagraceae Polypodiaceae

' v V
(LpiAobLim gLanduLoAim one species - not identified.■ ' C ' -

"• -Vi V
' vV.-Qawia C-OdCAjiaa Primulaceae . "  .

Oenothcna atbLcanLLA SteLkonema cLtLatum
OenotJieAa caeAptto-ia Ranunculaceae • - . ' " 1V
Oenothena depneA-ia Actaexi nubna
OenotheAa ^eAAiiLata Anemone cy ttn d n tca . J v

Orchidaceae Anemone patenA . ' J J
SpLnantheA noman^o J-JLana CtemattA LLnguLittcLtotLd

Oxalidaceae DetphLnLum bLeo ton.
OkoLLa Atntcta PanuncutuA gtabenntmuA

Pinaceae PanuneutuA Acetenatun

?LniiA pondenoAa ThalLetAim venutoAim .;:v: ■
Plantaginsiceae Rosaceae

Ptantago majon. AgnLmonLa A tn ta ta
Ptantago puAAhit AmetaneLen atnLfjoLta

Polemoniaceae CnataeguA Aueeutenta

PhtoK hoodLL FnaganLa vLngLntana

Phlox ton.gLf.otla Qeum ateppLeum
Polygalaceae Qeum Lnttlon-Um

Potygata  a tba  
Potygata  VenjtLcLLtata

PdtentLLla LlcibeLLLLoLLa 
PotentLLLa nonveglca

Polygonaceae
EAiLogonjm annuum 

Entogonim muttLcepA

PnunuA amenteana 
PnunJUA vLngtntana 
PoAa OnkanAana

Pheim nhaponttcim PubuA LdaeUA
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TABLE 14. (Continued)

SpLnada CLendLjLoLLa 

Rubiaceae

QaLLum apanLne 

QaLLum bo/iaala 

Salicaceae

fopulud deLtoLded 

fopuLuA LnemuLoLLdd 

SaLLx ddouLdnLana 

Santalaceae'

Comandna umbdLLata 

S elaginellaceae •

SeLagLneJULa denda 

Scrophulariaceae

Bddddgxi LugomLngendLd 

OnLhocanpud LuLdnuA 

fendtemon albLdud 

f LnALemoa dnLanLheaud 

VdnbaAcum LhapdUA 

VanonLoa ame/iLcana 

Typhaveae

Tgpha LaLLjioLLa

Umbelliferae

AaeLhum gnaveoLend 

HanacLeum LanaLum 

LomaLLum joenLouLaoeum 

OdmonJiLga LoagLdLgLLd 

SanLcuLa manLLandLea 

Urticaceae

UnLLea dLoLea 

Violaceae

VLoLa eanadendLd 

VLoLa nuLLalLLL 

VLoLa dapLenLnLoaaLLd 

Vitaceae

ViLLd nLpanLa .

V

■ • 
■ 'yK

' , •• .I.,, r
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TABLE 15, BIRD SPECIES OBSERVED IN THE STUDY AREA

Mallard
Gadwall
Pintail
American Green-winged Teal 
Blue-winged Teal 
American Wigeon 
Northern Shoveler 
Turkey Vulture 
Sharp-shinned Hawk 
Cooper's Hawk 
Red-tailed Hawk 
Swainson1s Hawk 
Ferruginous Hawk 
Golden Eagle 
Bald Eagle 
Marsh Hawk 
Prairie Falcon 
Merlin
American Kestrel 
Sharp-tailed Grouse 
Ring-necked Pheasant- 
Gray Partridge 
Turkey
American. Coot 
Killdeer
Long-billed Curlew 
Upland Sandpiper 
Spotted Sandpiper

AnaA p la ty . /ihynchoA 

AnaA Atnapena ■
AnaA acuta  

AnaA o iecca  
AnaA (Hacoaa 

AnaA aitienLcana 
AnaA: cly,peata  
CathanteA awia 
AccLpLten AtnLatuA 
AecLpLten coopenLL 
Buteo JjamaLeenALA 
Buteo AivaLnAonL 
Buteo neg.atiA 
A qu tla  ehnyAaetoA 

HatLaeetuA ieueoeepkatuA  
CLneuA eyoneuA 
Fateo mexLcahuA 

Fateo cotumbantuA 
Fateo ApanvenLuA 
FedLoeeeteA pkaALanettuA 
FkaALarwA colchLcuA 
FendLn pendtn  
MeleagntA gattopdvo  

F u tteq  amenteana 
CkanadntuA voctJenuA 

NumentMA amenteanuA 
BantnamLa tongteaiida  

Actitt-A  maeutanta

■O
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TABLE 15. (Continued)

Solitary Sandpiper 
Greater Yellowlegs 
Willet
Wilson's Phalarope 
Rock Dave 
Mourning Dove 
Black-billed Cuckoo 
Great-horned Owl 
Burrowing Owl 
Short-eared Owl 
Poor-will 
Common Nighthawk 
White-throated Swift 
Belted Kingfisher 
Common Flicker 
Red-headed Woodpecker 
Hairy Woodpecker 
Downy Woodpecker 
Eastern Kingbird 
Western Kingbird 
Say's Phoebe 
Least Flycatcher 
Western Wood Pewee 
Horned Lark 
Violet-green Swallow- 
Sough-winged Swallow 
Barn Swallow 
Cliff Swallow

T/ilng.a y3o-LLtcuiLa 
TAlngxi m&lano-Le.ac-a 

Catopixioplwalia -4 emipalmaiuA 
Ste.g.anopuA ixiicoloA  
Coiiirnba -H via  
Zenaida macxiouxia 
Coccy.gnA exiyihxioptkaJmuA 
Bubo vixiglnianuA 
Athene, cunicuiaxiia  
Axsio TianmeiiA 
■ThaiaenoptiluA r w i i a i i l i  
ChoAxLeiieA minoA 
AexionauteA /saxataliA  
Megaaexiyie aiayon  

CoiapteA awiatuA'
MeianexipeA exiyihxiocepkaiuA 
TeaoideA vI H oaua 
TiaoideA  pubeAaenA 
TyxiannuA tyxiannuA 
TyxiannuA vexitiaaiiA  

SayoAJiiA Aaya 
Cmpidonax mixiimuA 

ContopuA AOAdiduiuA 
CAemophiia OipeAtxiiA 

Tachycineta thaioAAina  
SteigixLoptexiyx AuTic-OiiiA  
Hixiyrido nuAtiaa  
Tetxiocheiidon phynxihonota \



TABLE 15. (Continued)

Blue Jay
Black-billed Magpie 
Common Raven 
Common Crow 
Pinyon Jay 
Clark's Nutcracker 
Black-capped Chickadee 
White-breasted Nuthatch 
Red-breasted Nuthatch 
Brown Creeper 
House Wren
Canon Wren !
Rock Wren ■
Gray. Catbird 
Brown Thrasher 
American Robin 
Veery
Mountain Bluebird 
Townsend's Solitaire 
Loggerhead Shrike 
Starling 
Red-eyed Vireo 
Tennessee Warbler . 
Orange-crowned Warbler, 
Northern Parula
Yellow Warbler

,

Yellow-rumped Warbler 
Blackpoll Warbler

CyariocJutta. CJLLiiata 
lPica pica 
CoA-VUA CO AOX.
CoArVUA. bAachyAhynchoA 
QyinriqAhiriuA cyjanoce.phaLuA 
Nucifjiaya co-Lumbiana 
PoAua atAicapiiiuA 
Sitia ccuioiinenAtA 
Sitia CanarLenAiA 
Cenihia famiticuiiA 
TnogiodyieA aedon 
CaihejipeA mexicanuA 
SaipincieA obAoieiuA 
Oumeieiia ccuioitnenAiA 
ToxoAtoma Aefum 
TiuiditA migjiaioAiuA 
CaihauiuA fuAceAcenA 
Siaiia cuAJiucoideA 
MyxtdeAieA toivnAendi 
LaniitA iudoviciamiA 
StunrwA. vuiganiA 
Zineo oiivaceuA 
Venmivona penegnina 
Venmivona ceiaia 
Pcuiuia amenicana 
Dendnoica petechia 
Dendnoica cononaia 
Dendnoica Atniaia
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TABLE 15. (Continued)

Ovenbird
Common Yellowthroat 
Yellow-breasted Chat 
American Redstart 
House Sparrow 
Western Meadowlark 
Red-winged Blackbird 
Northern Oriole 
Brewer1s Blackbird 
Common Crackle 
Brown-headed Cowbird 
Western Tanager 
Black-headed Grosbeak 
Indigo Bunting 
Lazuli Bunting 
Pine Siskin 
American Goldfinch 
Red Crossbill 
Rufous-sided Towhee 
Lark Bunting 
Savannah Sparrow 
Grasshopper Sparrow 
Vesper Sparrow 
Lark Sparrow 
Dark-eyed Junco 
Chipping Sparrow 
Field Sparrow 
Song Sparrow

S oLlviua olvlo c.ap.LLLuA 
Qe.oLhly.pLA L llL cA oa 

ScLenLa VLvienA 
SeLopkaya /wLLcJLLLa 
9OAAen domeALLcuA 
SLunrieLLa negLecta  

AyeLxtLuA pkoenLcetiA 
ScLenuA yalbuLa 
EuphayuA cyanocephaLMA 
QuLAeaLuA quLAcuLa 
MoLoLhnuA aLen 

rPLnanya LudovLcLana 
rPkeucLLcuA meLanoeephoLuA 
f OAAenLna eyanea 

f OAAenLna amoena 
CandueLlA pLnuA 
CandueLlA LnlALLA 
LoxLa cunvLnoALna 
PLpLLo enythnophtkaLmuA 

CaLamoApLga meLanoeonyA 
POAAencuLuA AandwLekenALA 
ArmodnamuA Aavannanum 
PooeeeLeA gnamineuA 
CkondeALeA ynammacuA 
rJuneo kyemcUlA 

SpLgeLLd poAAenLna 

SpLgeLLa puALLLa 
MeLoApLga meLodla



TABLE 16. PERCENT OF TOTAL AREA COVERED BY THE PLANT COMMUNITIES FOUND ON THE BREEDING BIRD 
DENSITY PLOTS

Plant Community

Breeding Bird Density Plots
Grass­
land

Savannah Ponderosa
Pine

Maverick
Gulch

Ward
Spring

W. wheatgrasS -'needle-and-
thread (mixed grassland) 81.3 52.6 9.0 14.5 30.6

Little bluestem 6.3 5.2
Creeping juniper 1.8 — — —
Disturbed - - — 1.9 — ■ ' '■■■

Ponderosa pine -r skunkbush — 26.0 —  —  —  M

Ponderosa pine - snowberry — 6.7 81.2 64.4 28.3

Aspen draw —  — — — 8.0 2.4- 9.0
Birch drawf — — — 2.7
Boxelder - ash draw —-- ——-- — ■ 11.9 25.5 i
Snowberry draw . ' 10.6 7,1 — . 3.0 . . V
Pond 0.1 —- 1.7 1.4
Road f. — 0.4 1.8 2.4 2.2

Tree Canopy cover *36 **65 , 57 62••• 56 75 (within draw) (within draw)
*top number - within ponderosa pine-skunkbush 
bottom number - within ponderosa pine-snowberry

**top number - west slope 
bottom number - east slope
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■ TABLE- 17. RESULTS OF POINT-QUARTER ANALYSES .ON THE BREEDING BIRD ; 
DENSITY PLOTS

T ree  S p e c ie s  by P lo t
D e n s ity
T r e e s /h a

T o ta l  B a sa l 
A rea  (era2 )

Mean B asa l 
A rea  (cm2 )

P e rc e n t  F r e q . 
o f  O ccu r.

P e rc e n t  .of. 
T o ta l  T rees

Savannah 3 8 7 .5

VXmiA pondejioAa 32552 407 100 ' 100

P o n d e ro sa  P i n e - e a s t  s lo p e  

VXjtuia pondenoAa
5 5 8 .9

37568 470 100 100
P o n d e ro sa  P in e -w e s t  s lo p e 1 3 1 2 .8

VXmiA pondeiLOAa 23816 298 100 100
M averick  G u lc h -b ir c h  s ta n d 8 3 0 .5

Ac.en n.e.gunjdo 448 149 ' 15 4

Ame-LancAXen alnXfioX-La. 91 30 ■ 15 4

B eta la  paptyitf-ena 6058 242 70 31

FnaxXmiA pennAytvanXca 5501 183 80 38

VXmiA pdndenoAa 17231 §57 . 45 23

VopaltiA tnemaloXideA 293 293 5 I  .

M averick  G u lc h -b o x .-a s h 3 7 7 .0

Acen negundo 6479 926' 25 9

CnataecpiA Aaecalenta 29 29 5 I

FnaxXmiA pennAytvantea ' 11861 270 100 55

. VXmiA pondenoAa 15036 578 75 33

VopahiA tnemaloXdeA , 153 153 5 I

VntimiA amenLeana 40 40 5 I

Ward S p r in g -a s p e n  s ta n d 4 9 8 .3

Aeen negundo 358 358 5 I

CnataegiiA Atieeulenta 275 39 25 9

FnaxXmiA pennAtplvanlea 1940 129 45 19

VXmiA portdenoAa • 14518- 764 ' 60 24

VopaluA tnemuXnldeA 9205 . ■ 242 80 48

Ward S p r in g - b o x .- a s h  s ta n d ■657.5

Aeen negundo • 25943 577 90 56

Amelanchten atntf.otXa 29 . 29 5 I

CnataegiiA Auecutenta 417 ■ 60 30 ■ 9

FnaxtmiA pennAgtvantea 8222 358 65 29

VXmiA pondenoAa 263 263 5 I

VopahiA tnemaloXdeA . 1736 579 15 4



TABLE 18. PERCENT FREQUENCY AND COVER OF SHRUBS AND SAPLING TREES (0.5 - 2 m TALL) 
ON THE BREEDING BIRD DENSITY PLOTS (ESTIMATED WITHIN 25 m2 CIRCLE AT 20 
POINTS IN EACH STAND)

Ponderosa Pine Plot____  Maverick Gulch Plot_____  _____ Ward Spring Plot
Species Savannah Plot East Slope West Slope Birch Stand Box-ash Stand Aspen Stand Box-ash Stand

Freq. Cover Frea. Cover Freq. Cover Freq. Cover Freq. Cover Freq. Cover Freq. Cover
nepundo — — — — — — — — — — — -— 10 I

AmeJ-anchlvi alru-fjoLLa. — — 35 I 40 3 35 3 30 7 30 4 10 I
AAJLemLti-Ci cana 5 T* — — — — — — — — — — — —
BeLaia papyALfjeAa — — — — — — 20 2 — — — —— — —
CoAnat t t o LonLfLeJia — — — — — — 30 6 — — 10 2 25 3
CAQiaegut tu c c u ie n ia — — — — — — — — — — 45 11 5 I
FAaxiruit peru itg ivan ica — — — — — — 70 10 70 14 50 8 40 ii
JunLpeJiut cornrnuriit 5 I — — — — 10 I 15 2 — — — —
PLnut pondejiota 70 12 71 12 95 16 20 I 25 5 15 4 — —
Popuiut LAemuLoLdet — — — — — — 10 I 5 i 30 6 20 3
PAunut vijigLnLajia 15 3 95 22 90 13 90 13 40 5 10 I 45 8
Phut L n iio b c ia 5 T 20 I 50 9
P ib e t  tp . — — 25 I 30 T 95 13 90 13 45 6 70 7
P ota  ajikantojia — — 5 T 20 T 50 4 ' 80 15 45 6 5 T
Pubut Ldaeut — — — — — — — — — — 25 4 — —
SkepheAdLa QJigeniea 5 I — — — — — — — — — — — ——
SlfApkoALcjQApOt tp* 70 33 90 26 95 35 50 16 100 61 95 30 30 3

*T = Trace - less than 1% cover
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TABLE 19. PERCENT FREQUENCY AND COVER OF GROUND VEGETATION IN MIXED
GRASSLAND (TWELVE STANDS SAMPLED)

Taxa
Percent Frequency 

of Occurrence
Percent Cover

Grasses and sedges 100 85
AgA.opyA.on r̂ruJJiLL 83 36
AgAopyAon tAachycawicm I T*
ArudAopogon Q-QaoacLL I T
Andbiopogon ac.opoaA.ua 14 8
AnJLAtAxLa JongiA e ta 8 2
BouteJoua QaocAJAa 27 6
BnomuA Ap. 18 4
CaJamovJJJa JongJJoJJa 2 T
Canex. (AAJjoJJa 83. 36
FeAtuca o c to fto n a 21 ’ 6
KoJeAta en iA ta ta 64 18
MuhJenbengLa cuApidata 3 T
foa  Aeeunda 75 32
SchedonnanduA pannteutatuA I T
StLpa eomata 38 16
StLpa vJnAduLa. 6 I
Unknown grass 3 T

Forbs 97 36
AchLAtea m tite jo itu m 25 4
AJJtum tex tA Je I . T
Anemone patenA I T
Antennanta Ap. 7 I
AntemiALa dnaeuneuJuA 8 .1
AntemiALa JntgLda 30 4
AntemJiLa JudovLeJana 21 6
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TABLE 19. (Continued)

Percent Frequency Percent Cover
Taxa of Occurrence

Adtex. dp. 16 3
AdtA.ag.aiad dp. 5 T
Adtn.agaia4 cjiaAdic.an.puA I T
Cejiadtium anvende 5 T
CfviyAQpdid vLiioda 2 T
CiAAium unduiatum 2 T
Commandjia umbeiiata 4 T
Compositae 5 T
Cruciferae 2 T
Cckin.ac.ea paAiida 3 T
CAi.geA.oa dp. I T
CAigeJioa caaadeadiA 18 I
Cniogjoaum muiiicepd 3 f
CjiyAimum dp. 2 T
Qeum tnifioAum I T
Qiycyjuihigxi iepidota 4 ■ I
Qjiindeiia dquajuioda 3 T
QutieAJiegia danothjiae 13 2
HappiopappuA dpiauioduA I T
Heiianihud dp. I T
Leguminosae 15 2
Liaum Aigidum 3 T
LupiauA ajigenteuA 7 I
Lygodedmia Juacea 6 T
!^anmiiiania vivipajia I T
Mexiieago LupuiLaa 2 T
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TABLE 19; (Continued)

Taxa
Percent Frequency 

of Occurrence
Percent Cover

Oenotkeyta Ap. I T
Oenotheyia Aeyuiutata I T
OpuntLa Ap. 4 T
Ontko cayipuA tuteuA 17 2
rPenAtemon Ap. I T
PetaXoAtemon puyipuyienm 2 T
Pktox. hoodLL 7 T
Phtox LongkfLotLa 4 T ...
PLantago piuiAhLL 13 T
PoLipgaLa a tba 3 T '
PotygaLa veyitLcLLtata 11 T '
PAonaLea outgopkytLa 13 2
PAonaLea eAcutenta 10 • T
PatLbtda eoLumnLfLena 12 . I
SenecLo Ap. I T
SotLdago Ap. 3 T
SpkaenaLeea coccLnea 38 T
TaytaxLeum o LfLcLnaLe 3 T
Tnagopogon dubLuA • 5 T
Unknown forb 17 I

Shrubs 6 I
AntemLdLa eana 5 T
PoAa ayikanAana I . T ■

Uueea gtauea I T
Bare ground 43 . 13
Rock ' I T



TABLE 19. (Continued)

Taxa
Percent Frequency 

of Occurrence.
Percent Cover

SeZagltieMa dervia 27 . 9 '
Lichen 11 . I
Ground litter 98 81
Standing litter 61 32 ,

*T = Trace = less than 1%
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TABLE 20. PERCENT FREQUENCY AND COVER OF GROUND VEGETATION IN PONDEROSA
PINE - SKUNKBUSH FOREST (SIX STANDS SAMPLED)

Taxa
Percent Frequency 

of occurrence Percent Cover

Grasses and sedges 94 61
' r. L ■

.

AgA.opyAon AmJJJiLL 8 T* ■ 7-- < •

. AgA.opyA.on ApLcaJum. 56 14
AndUiopogon geA-OAcLL I T .

Andnopogon AcopaaLuA 15 6
BouJedoua cuAddpenduda 26 io
BouJedoua. gnacdddA 13 2. -
BnomuA Ap. . I T . ' ■
CadamovJdfLa LongdfLoJda 18 6. V ■ •: .
CaAQX- fLJddfLoJda 63 22
FeAJuea ocJofdona 11 I /
KodeAda CAdAJaJa 10 1 ■' „
MuhdenbeAgda euApJdaJa 17 • 5
foa Aeeunda 8 3
SJdpa comada ■ 47 15
SJdpa vJAdduda 19 ■ 5 ■
Unknown grass 7 T '

Forbs ' 89 23
Aehdddea mdddefLodJjjm 11 I
AJJdum JexJJde 6 T -
Anemone cyddndAdca 3 T
Anemone paJenA 3 T
AnJennanda Ap. 3 • , . T .
AndemiAda dnaeuneuduA I . . T ;
AnJemLAda fLndgJda ■8. T
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TABLE 20. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

AjistemLiLa Iudo vLcLana 18 .3
AyiteA. yip. I T
CatochosituA gjmnLdonriLL . I T
Campanula /iotundtfutta 2 T
CejiaAtLum a/iveriAe. 15 ■ I ■
CtuiyAopAtA vLltoAa 3 T
CLnAtum undulatum 3 T
Commanjd/ia umbedlata 4 T
Corripositae 3 T
Cruciferae 3 T
Echtnaeeu paLLLda 4 ’ I '
EnLyeJion. eanadenAtA \ 6 T
Qauna eoectnea. 3 T
QlyeyAJihL^a leptdota I T
QuLteJUiegLa Aanothnae 8 T
Hedeoma dLnummnrudLL 3 T ■
HetLmLhuA Ap. 5 ' T
Leguminosae 3 T -
Laetuea AennLoLa I ■ T ■
Linum penenne I T
LupinuA anyenteuA 4 ■ T
LyyodeAmLa /zz/icea ■7 T
MedLeayo IupuLtna 2 T
Oenothena Ap. I T
Oenothena AennuLaLa 7 I
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TABLE 20. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

lP^taioydtemon puA.puA.eian. 7 ' T
- ;; •V ■

Pktox koodit 10 T
Phtox tongtfLotta 7 T ' m
Ptantag.o purvihit 6 T ’/’l'
Potygxita atba ■ I T
Potygata veAttcLLLata 8 T .V ■■rV'
PAonatea angopkyita ' ,18 - 2 ■ : '' : :
PAo/iatexi eAcutenta 5 T
Pattbtda cotuimL£.eA.a 2 T
Sottdago Ap. 2 T - •
TnagopogDn dubtuA 4 T : ••
Vtcta Omenteana 16 . 2 . .;
Unknown forb 39 ■ 2 '

Shrubs 49 18
AntemtAta eana .2 T
^untpenjuA eommuntA 3 2
PtnuA pondenoAa. 6 T
PnunuA vtagintana . I T ' '
PhutA tntiobdta 31 12
PoAa OnkanAana 3 T
SympkonteanpoA Ap. 12 4
Uueea gtauuea 2 T

Bare ground 48 14
Rock 39 16
Ground litter 100 70



I
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TABLE 20. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

Standing litter 31 9
SelaglneXa dervia 4 I
Lichen 4 T

#T = Trace = less than 1%.
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TABLE 21. PERCENT FREQUENCY AND COVER OF GROUND VEGETATION IN PONDEROSA
PINE - SNOWBERRY FOREST (NINE STANDS SAMPLED)

Taxa
Percent Frequency 

of Occurrence Percent Cover

Grasses and sedges 91 55
AgjiopyAon yip. 15 3
Andbiopogon yic.opanJLuA 2 I
AnJbiildLa Ion gL iela 3 ‘ T* "
BnomuA Ap. I' T
Canex Ap. 49 16
K oien la  cn L ita ia 5 T
foa  pnalenAXA 52 28
S ilp a  aomaia 2 T
S ilp a  Apanlea 11 3
S ilp a  v in ld u la 55 16 -
Unknown 4 ■ T

Forbs 73 14
A c h ille a  mJbiiefjoJLLum. 18 2
AiLLum i e x i l i e I T
Anemone cy iln d n lca 2 T
Anemone palenA 8 I ■
Aniennanla Ap. 7 T
Apocynum andnoAaemlfjoJLLum 12 T
AnlemLiia Iudo vLciana 13 2 '
AAciepioA Ap. I T
Campanula noiundifLolia 4 T
CenaAlLum anvenAe 5 T
ChnyAppALi vLLLpAa I T
Commandbia um beiiala I T



TABLE 21. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

Compositae 6 .2.
EjiLg.eA.on Ap. I T
QaAJuum boneaAe 26 2
Qeum tAL£A.o/wm I T
QAy,c.yAAhL%.a JepLdota I T
Lactuea 4e/uiJoJa I T.
Leguminosae 6 T
LupJnuA a/ig.enteuA 2 T
Mentha anvenAlA I T
Monanda ftAtuJoAa I T
PenAtemon -dp. I T
PetaJo-dtemon pun.puA.eJum I T
PhJox. koocLLL I T ■ ‘
PhJox. JongJfLoJJa 2 T
PoJy.g.aJa ven tJcJJJata 2 T
PydonaJea eAoudenta 3 T
SmJJacJna noeemo-da I T
SmJJacJna -dteJJata 7 T
TanaxJeum ofJJcJnaJe 6 T
ThaJJetnum venuJoydum 2 T
TkenmopydJA nhombJfLoJJa 8 T
Tnagopogon dubJuA 8 T
VJeJa . amenJeana 14 2
VJoJa -dp. 2 T
Unknown forb . 16 2



TABLE 21. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

Shrubs 96 . 38
AneU-orLchLeA. aUnUf-oUia 8 I •
BeAbeAiyi Aepenyi 45 14
QunLpeAUA comnunLi I . T
rPinuA porideAoyia 16 2
rPopuUuA LAemuUoideA I T
PAunuA viAgUnUana 29 6
rRLbeA -ip. I . . T
RoAd OAkariAana 14 2
ShepheAcLLa aAg.entea 2' T
Spinaea denALjjoULa 9 2 ,
SymphonUeoApoA oUbuA 64 13
SymphonUcaApoA oecUdenLaULi 14 2

Bare ground 3 T
Rock I T
Ground Litter 100 ■ 97
Standing litter 26 7

*T = Trace = less than 1%.
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__________________________ ;_________________ ‘____________________ ■ ■

TABLE 22. PERCENT FREQUENCY AND COVER OF GROUND VEGETATION IN SNOW-
BERRY DRAWS (FIVE STANDS SAMPLED)

Percent Frequency
Taxa of Occurrence Percent Cover

■ • .Grasses and sedges 98 67
AgM.opyA.on. Ap. .CS,-

ByiomuA Ap. 23 7 :
: .v.

Canex. Ap. 50 25 ;
ElymuA Ap. . 21 12
foa  Ap. ' 68 - 46 v r■■ y<:
StLpa VLnJLdula 31 7 I'l
Unknown grass . 23 5 vA

Forbs : 98 • ' 53 .
AchLllaa mLllefLolLum . . 24 3 .
Anemone. eylLndnLaa 2 T* ...
Arvternianla Ap.. . I  • ■. ' T  ■ f : :• .
AnlemlALa ludovLclana 57.; • • .10
AaI bm Ap. . 21 3
Compositae I T ■
ConvolvuluA OMvenAlA 12 3
QalLum apanlne. 8 I

QalLum boneale. 25 2
QlyeyMnhL^a IepL dota 30 18
Leguminosae ■' 7 T
Monanda flA tu loA a 77 28
OkallA A tn lc ta ■ 6 I
SmLlaclna A te l la ta I T
SolLdaga Ap. 2 - T
Tanaxleum oTllcJLnale 11 T
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TABLE 22. (Continued)

Taxa
Percent Frequency 
. of Occurrence Percent Cover

Tytag.opog.orL dubiitA 2 ■ T
U/ubLca dLoLca I T
VLcLa OmanLeana I T  - ,
VLoLa 4p. I T /
Unknown forb. 3 T

Shrubs 100 ■ 75 •
T/wnuA vLngLnLana 7 2
IKLbeA Ap. 3 T
IKoyta ankanAona 20 4 ' ;
SgmphonLeanpop Ap. . 100 73

Ground litter 100 95
Standing litter 75 : 21

[ v?
Si

. ' \ >
;

'

*T = Trace = less than 1%.



TABLE.23. PERCENT FREQUENCY.AND COVER OF GROUND VEGETATION IN ASPEN
DRAWS (FIVE STANDS SAMPLED, INCLUDES ONE BIRCH STAND

Taxa
Percent Frequency

of Occurrence Percent Cover

Grasses and sedges 92 50;
Agaopy/ion Ap, 4 T*
B/iomuA Ap. 5 T
Ca/iex. Ap. 39 16
EMymuA Ap. 3 T
96a p/taMenAi-A 63 • 34-
StLpa VLfiLduMa 2 T
Unknown grass 22 ' 5;

Forbs 97 27
AchLMMaa mLLMafjoMLum 6 ■- T.
AntennanMa Ap. I T
Apoeynum an.dn.oA aemLf-oMLum 16 I
CampanuMa /iotundMfuMLa 4 T
CefiaAtLum anvenAe ■ 2 T
Compositae 4 T.
Cruciferae ' I ■ T-
EfiyAimum Ap. I . T
FfiaganMa vifigMnMana 8 T
QaMMum apanine 23 ■5
QaMMum bofiedle 34 2
QMyieyAfihL^a MepLdota. 2 T
Labiatae 7 T
LupLrtuA OAgenMeuA I T
FledMeagd MupuMMna 5 T
Mervtha OAvenAiA 13 2
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TABLE 23. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

MonaAda 7 I
ChcadUi AtAdcta I - T
Polypodiaceae I T
ToiendLLLa Ap. 3 T
TyAoda a ecunda 13 2
SanJLaaLa manJULandLLaa 16 2
SmLLaaLna AaaemoAa 6 T
SmULaaLna AiedLata 38 3
SmLiax. henbaaea 4 T
SteLnonema cLLLaium 8 T
TaAaxLcum ojifiaLnaie ' ' 36 3
TkaLLatAUm venuioAum 31 4
Tnag.opog.on dabtuA 2 T
UntLaa dLoLaa 2 T
VLaLa Omeniaana I T
VLoia Ap. 12 2
VLoia n u tta iiL L 2 T
Unknown forb 30 3

Shrubs 95 40
AaeA neg.undo I T
AmeianakLeA ainLf~oiia 3 T
AnctoAtapkyioA uvo- uaaL 4 T
BenbeniA nepenA 64 16
B etu ia  papynLjLena I T ■
CnataeguA Auaauienta 9 T



TABLE 23. (Continued)

Taxa
Percent Frequency 

of Occurrence Percent Cover

Fn.axjjxuA pennA ̂ivanLoa 4 T
ÛfLipen-UA cormuniA 6. 3
PinuA pon.den.04a 4 T •

v PopuA.UA JyiemuAoideA 6 3
PnunuA VjyigAnAana '23 .3
PHjua /iadiaanA 26 4 . :
TlibeA 4p. 12 2
tRoAa ankanAona 10 I. . • '
RubuA idae-UA 19 3
Spiuiaea denAi.fjoJA.a 6 - T  "
Sym.phj0nAean.p04 4p. 58 9 ■ . ;;

Bare ground 9
Ground litter 99 . 94
Standing litter 8 i ;
Bryophyta I T

*T = T less than 1%.



—100-

TABLE 24. PERCENT FREQUENCY AND COVER OF GROUND VEGETATION IN BOX-
ELDER-ASH DRAWS (NINE STANDS SAMPLED)

Taxa
Percent Frequency 

of Occurrence Percent Cover

Grasses and sedges 94 72
AgA-Opy/ion Ap. 8 2
BAOm.UA Ap. 6 T*
CaAex. Ap. 46 27
ClymuA Ap. 31 13
Poa pAatenAA-A 72 49
StLpa vLALduuLa 8 2
Unknown grass 12 3

Forbs 94 31
AchLLLaa mLLLe.f.oLLum 11 I
Actaea AubAa I ■ T
Aaemone cgLLndALca I ' T
Aaethum gAaveoLeaA 2 ' T
AActLum Lappa I T
AAtemLALa piLgLdLa I T
AAtemLiLa LudovLcLaaa I T
AAcLepLaA Ap. I T
CampaauLa AoturudLfjoLLa 2 T
CLAALum Ap. 2 T
CoavoLvuLuA anvQo aLa 17 2
CAyALmum Ap. 2 T
. CupatoALum AugoAum I T
FAag-cuiLa vLAgLnLaaa 8 T
QaLLum apanLae 37 7 .
QaLLum boAeaLe 16 I
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TABLE 24. (Continued)

P e r c e n t  F r e q u e n c y
T a x a o f  O c c u r r e n c e P e r c e n t . C o v e r

QeA-OnLum ocuioULnLanum I T
' V '

Qeum gA.eppLc.um I T  . -
•

QLg.cgAAhL .̂a LepLdoLa 2 ’ T  : . : : - .
MedLcago LupuAAjxa 7 " . T
MenLha anvensiLi 9 I ' ■

Monaxda fLLituLo/ia 1 6 3  .
O^moJihL^a LongLiLgLiA 1 0 2 .

OxoLLa  aLaLcL o 6 T  ■
P o l y p o d i a c e a e 5 T
ToLenLLaALa Ap. 1 3 2 .  . ,
tRumex. caLapua 3 T
SanLeuLa menALandLea 6  . T

SmiLaeLna A.aeemoAa I T ''

SmLLacLna ALeLLaLg 1 2  . I ■ ■-

SmLLax^hexbaeea 4  , T ' V

SoLLdago Ap. 4 2 .

SLeLxonema elALaLum 3 T
TaxaxLeum o (.(LcAnaLe 3 2 4
ThaALcLxum venuLoAa 3 2 5
Txagopogon dubLui 7 I
UxLLea dLoLea 1 3 \ 3
VLcLa OmexLeana I T

. VLoLa Ap. 3 T  ’
U n k n o w n  f o r b 2 4 3
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TABLE 24. (Continued)

Taxa
Percent Frequency . 

of Occurrence Percent Cover

Shrubs 88 52
/fceyz. n&gurudo 9 5 ■’V :'

ArneA-arichsLeA. aAnAf̂ OsLia 2 T
BeJibeJU-A /iepenA 30 10
ConnuA AtoAonA-fLejia I T
CjiaAaegxtA AaecnAexvta I T "[A

Fjioxxjiua pennAyAvanLea 11 2 f f

rPopuAitA AjiemuAoAdeA I T
rPxiUTWA amejiAcana 3 • T

v \

PxiunuA vxjigsUTAana 14 3
rRhxtA JiadLeanA 7 T
RAbeA Ap. 11 2
RoAa OJikanAana 8 ■' 2 .
RubitA AdaexiA 22 5
SpAxiaea denAA£oAAa I T
SymphoJii-oa/ipoA Ap. 61 26

Bare gound 15 9
Ground litter 97 89
Standing litter 28 10

*T = less than 1%.
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TABLE 25. AVERAGE HEIGHT (cm) OF GROUND COVER IN THE MAJOR PLANT
COMMUNITIES FOUND ON THE BREEDING BIRD SURVEY ROUTE
AND DENSITY PLOTS

Plant Community Grass Forb Shrub
. -

' y
Grassland 34 21 20

5  ■1
yi

. - • h-r

Ponderosa Pine- ■ ,V  '

Skunkbush Sumac. 37 21 33 • t v -

Ponderosa Pine- V s
Showberry 29 s 20 26 ■ s;i

Snowberry Draw 41 44 46 ■ ''" v V
Aspen Draw 23 17 25 s s
Boxelder-Ash Draw 37 31 38 .
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TABLE 26. AVERAGE HEIGHT (m) OF TREES AND TALL SHRUBS ON THE BREEDING 
BIRD DENSITY PLOTS

Plot
Tall Shrubs, 

Saplings
Tree Canopy 
Bottom

Tree Canopy 
Top

Ponderosa Pine- 
East Slope 0.7 5.8 14.3

Ponderosa Pine- 
West Slope . 0.5 3.6 9.8

Savannah 0.8 0.9 7.4

Maverick Gulch- 
Birch-Aspen 0.8 2.8 10.2

Maverick Gulch- 
Boxelder-Ash 1.0 3.3 11.0

Ward Spring- 
Aspen 0.9 4.1 IliO

Ward Spring- 
Boxelder-Ash 1.0 1.7 8.3



—105—

Se •

Figure 14. Locations of bird sightings on the grassland plot.
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Figure 15. Locations of bird sightings on the savannah plot.
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Figure 17. Locations of.bird sightings on the Maverick Gulch deciduous
draw strip-plot.
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Figure 17. (Continued)
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Figure 17. (Continued)



Figure 18. Locations of bird sightings on the Ward Spring deciduous draw strip-plot.
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Figure 18. (Continued)



Figure 18. (Continued)




