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Abstract:
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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
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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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ABSTRACT

Songbird populations within the Long Pines ‘of southeéastern 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, ,de

. on three 16 ha plots,-and on two 31 ha strip-plots. Breeding pair den—-
8ity and number of breedlng species were lowest in grasslands. (59pa1rs/ ’
100 ha, 2 species), higher in savannah (109 pairs/100 ha, 8 species) '
and ponderosa pine forest. (312 pairs/100 ha, 1l .species), and highest
. in deciduous draw- forests (413 pairs/lOO ha, 19 species). . Species
diversity and breeding bird density were related to the structural .
diversity of the vegetatlon and 1ntersper31on of different plant com-

munities. Habitats which would- probably be most heavily impacted  from T

uranium mining are the deciduous draw and ponderosa pine forest which -
support .the highest birdvdensities and diversity.




INTRODUCTION

Increasing demand for energy and oil shortages have stimulated
development of atomic energy. As energy costs rise, exploitation of
lower—grade uraoium.ore‘becomes more economical. One method of exploit-
ing low-grade ore is known as in-situ, or solution mining. This entailé
leaching the uranium coﬁpounds by pump;né a sulphﬁric acid solution‘oiF.'
rectl& into the bedrook. ‘Severgl compgnies are engaged in exploratory'.
drilliné for uranium in the Long Pines of southeastern Montana;‘to | |
~ determine the feasibility of infsitu mining.

Songbirds are often used as indicators of environmental change
due to their wide distributioﬁ aod abundance, and sensitivity to habi-.
tat changes (Graber and Graber 1976). This study was undertaken to:prof‘:
vide baseline data on songbirds in the Long Pines for future reference;_
in monitoring the effects of uranium mining or-other land distqrbance;
Specific objectives were to determine breeding bird densities, rolative
abundance and species composition of songbirds in the various habitats
,found‘within the Long Pines. . Field wofk was.conducted from'mio-Jope'to

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




DESCRIPTION OF STUDY AREA

The Long Pines is a small range of hills located approximately
39 km (24 mi) gouthegst of Ekalaka in Carter Qouﬂty, Montana. _Thé
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 plaiﬂs to a
~maximum elevation of 1280 ﬁ (4200 ft); " The Long Pines, together with .
several other isolated pine'hills, is included in the Sioux Division éf
the Custer National Forest. $he range consists of flat—topped hilis
with some exposed rimrock, steep ridges and V-shaped valleys. Vegeta-—
tion consists primari;y of grasslands aﬁd forests of ﬁOndérosa pine
(Pinwus pondeaOAa).'.The study'area.(Figu?é 1) includeé 263 sq km.(653000
ac) of National Forest land and some surroundiﬁg‘pri§ate iand, fof a
total of 544 sq km (210 sq mi). |

| Soils in the Long. Pines are génerally shallow,aﬁd_rocky; often

with a higH clay contént;- The surface bedrock is moétly sandstones and
clay "gumbo'" of the Arikaree Formation.(Mioqene) and the fort Uﬁion
Formation (Paleocene)ﬂ. Underlyiﬁg beds of the Fox Hills Formation
(Upper Cretaceoué) contain the uranium dépésits kAAPG 1972).

The major drainages in the area are‘BoxelderACreek, wﬁich cuts
across the nortﬁwest corner of the study‘éfea; and the Liﬁtie Misééuri
A Riﬁer,ﬁseQéfal kﬁ-sdﬁtﬂéast“of tﬁe‘study~area. ‘Maﬁy of tﬁe AEéihaéé;A,-”:

"ways in .the Long Pines cqﬁtéin iﬁtermiptent streams.nrNumefous springs'”
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Figure 1. Map of study area including survey route stations and
breeding bird plots.
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and seeps are found‘in'the-draws,-providing sufficéent water to sﬁppoﬁt
‘many small beaver ponds. Standing watér has'Seen increased by £h¢ addi; :
tion of mén;made stockdgms and tanks. High turbidity is commOh-ddé~to-;ﬁ"’
erosion. ‘

The,climgte.is continental with hot, dry summers and.cqld,;drjl -
winters. The mean anndai femperature for'Ekalaké, Montana is_6i6dd .
(43.8°F), with means for January and July being -8.1°% (17.Sof) and .
21.4°¢ (70.5°F) respectively. The mean anhﬁal pré%ipitétion is.appr;ii% '
mately 38 cm (15 in);.with just over half occurring in May,.June, ané;-;.'j'
July (U.s.D.C., 1977, 1978).. '

The summer of 197% Qas very hot and dry, with precipitatipnj?.é;:tqi o
cm (3 in) Below'normal_and mean temperatUres'averaging 2.80¢ (son ‘*‘;'
above normal for Aﬁrii through July (Appendix Table 13)."The spriﬁéépélixij&
summer of 1978 were cool and wet, with mean ‘temperatures slightlybéib%?::}h:
normal and pfegipitation 5.1 cm (2 in) above normal. for Ap?il ﬁﬁrouéh'{r(i;}
" August.. The pfecipitatiqn for Mday 1978 wés extremely high.atilS.QA:cm'iigf:{ g

(5.92 in),~almost ten cm.?béve normal . ‘

'1The'major.land uses within the Long Pines are~éatt1§ gra#ing{;
lpgging, and recreéfion. All of ﬁhe Na%ionéi Forest iapd ié grazed,.:
with.indiViauél pastures being grazed for  two.to three months between
May-apavdctober..‘Mqét”of thé recreafignal use is by.huntefs andcamﬁersa'
‘Vehiclg trgils are ébundgnt throughéut the Long'Pines; attracting'off—;‘

road vehicle recreationists. - Such trai;s 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 littlefstudied B
due to the area's isolation and low human density. Cameron (1907),
Saunders (1916), and Visher_(lgll, 1912, 1913) mentioned the Long Pines
‘in their amnotated bird lists for the region. Skaar (1975) and supple-
ments listed 151 species of birds as occurring in the latilong contain- -
ing Carter Couhty. 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 ana,grassland at lower elevatiohs. The forested areas are eharsl.
acterized by eQen-aged stands of ponderosa pine with many scattered
grassland parks. The understory is predominately snowberry (Symphonir~'
canpod 4p. ), kentucky bluegrass.(Poa p&atenALA), and oregon grape'(Bed—
beris aepend) on the more mesic slopes, and skunkbush sumac (RhuA - |
lobata) and bluebunch. wheatgrass (Agﬂopyaon Achatum) predomlnate on
the dryer slopes. The shrub layer is poorly developed, giving most
stands an open park—llke appearance. Slmllar ponderosa p1ne forests
in North Dakota were descrlbed by Potter and Green (1964)

~ The grasslands are. a m1xed-grass prairie with a varlety of both ‘




. ..
bunchgrasses and sod—forming grasses. The dominant type is a western
wheatgrass (Agropyron smithii) - needle-and—-thread (Stipa comata) com-
hunity. "A large number'éf for£ species are present, mostly of'fhe com=
posite and légume families. Silver sage (Antemisia cana) and big sage
(Antemisia trnidentata) dominate small areas of sagebrush-grassland.
Mesic dfaws running through the Long Pines support sevgral”dif—”
~ferenf deciduous plant communities. Draws rﬁnning through ponderosa
pine forest at higher elevations contain.stands of trembling aSbén
(Populus taemuioidg%), and several north-facing draws contain feliét
stands of paper bifch (Betula papy&iﬂe&a).. Draws at lower elevatioﬁgA
in more openhareas with'abundanﬁ méisture:support boxelder (Acer negud—“
"do), green ésﬁ'(FaaanuA pennsylvanicus), and fleshy hawthorne (detae-
gus succulenta). Dry draws rgnning through prairie contain homogéneéué!\

stands of snowberry (Symphoricarpos 4p.) .




METHODS

Vegetation
Vegetatiohai éhalySes,were conducted at stations along a breed-
ing bird survey route and on the five breeding bird density plots. Vege-—-

tationai,formations (gressland,'sevanﬁah) ponderosalpine forest, decidu- ;.

ous draw forest}) were deliheated at eéeh stationfalong the breedingbird‘.3V“

survey route within’a circle of 400 m1(0.25 ﬁi) radius from aeriall
photos. A aot grid was-useo to determine the percéntages of‘eaoh for—
mation. |
Three 16 ha (approximately 40 acresjlbreeding bird plots were

establlshed, one each ‘in mlxed grass pralrle, ponderosa pine savannah,~
and ponderosa-pine forest. Each plot was 400 m on a s1de, grldded and”
‘Astaked‘at'SO.m intervals. Two strlp plots were establlshed, ope~eaehjf5f
along two draws conteining deciduous overstory. éacﬁ strip—piot Qes
approximately 31 ha in size, 100 m wide‘éod apprbxiﬁately 2950 m long;
‘with stakes at 50 m intervals down the'center along the draw. Theplart
commupitiee were mapped from large-scale color infrared photos. The
percentage of each comﬁﬁnity was determined with;a'dot grid.

| o Ground vegetation-(including shrube under 0.5 m)frasteampled '
quantltatlvely at each survey route statlon and.on the flve plots‘uelog::'
a modlflcatlon of the method descrlbed by Daubenmlre (1959) Twenty"‘:

'“.p01nts were sampled at 2 m 1ntervals along a 40 m 11ne in Vegetatlon

whlch was characterlstlc of the communlty type. Percent cover- of the
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different plants was.determined at each poiptzwithin a 20 x SOcm.framéf
Data. from similar plant communities‘were‘combined for analysis. |
Dominancé, densities, and freqUencies of trees were determined :.‘
én the ponderosa pine forest ﬁlot, savannah plot, and both'deciduous
draw strip-plots using the-point—-quarter method (Cottam and Curtis
1956). Twenty poihts were sampled in éacﬁ stand, chosen‘réndomly 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'panopy cover was deter-
mined with a dot grid.’ Perceht-cover of éampling trees and éhrubs
under 2 m‘waS'estimated within a radius of 2.8 m (area of 25 m2) aﬁ; .
edach of the twenty points in each stand.

‘Heights of the v%rious vegetational strata were measured fbr
comparison betweeﬁ types.: The heights of érésseé; forbs, shrubs,frees,'
" and lowest tree branchqs-with.living fqliage were estimated ormeasuréd
whilé doing other vegetation work. Heights aoné 2 m were meésﬁred
with a clinometer; heights below 2 m Wiere estimated,-spbt-chgcking with
a. ruler.. N |

A plant épecies'lisf’was compiled.for the‘breeding bird:sqrvéy_‘
‘route étations ."and,'v'f'i'i'/é_bre‘efding bird density plots ,(Apbehdi‘x"Table 14),,,{{_; -
Nomgnclatufe,follows Hi%qheoék arid Cfonquiét (1976) and Gleason and:-: I

Cronquistl(1963).ﬂ':

3
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Birds

Breeding Bird Survey Route

A road route was éstablished through the middle of the LongPines
to determine an index of relative bird abundance using a-method similar
to that described by Robbins and Van Velzen (1967). Twenty stops werél
placed along the route at approximately 1.6 km (one milé) intervals,
but adjusted so five stations would lie in each of the four major vege-—
tational formations (grassiand, savannah, ponderosa pine forest,‘deéidu;'
-ous draw). Two extra statioﬁs were incluéed; one to sample a fiéld be-
ing invaded by ponderosa pine, ana the other to sample a small cliff,'a'
common micro-habitat foﬁnd.throughout the 'study area. The route was .
started one~half hour before sunrise and took abéut three héurs tg com=
plete. All birds seen and heard were récorﬂed for three minutes at,
each stop. 'Thé'number éf.individuals of all species, except red cr'oss‘-i
bills (loxia cuavirodinra), was recorded. Red Crossbills were wanderiég
in large non-breeding. flocks énd no accurate count could be made aue_tO"

poor visibility in the'pine forests they favored.

Breeding Bipd Dgnsity Plots

A’breeding pair census was condﬁcted on the three 16 ha plots
using a method éimilar‘to that described by Robbins (197Q). Each,plot
was covered by waiking every other 50 m line'andAmapping birdSAsgeh and
heard within 50 m of either side., Sﬁecies; ééx (if‘possjble), and térfu.Q'

ritorial behavior (such éssinging)wererecordedfor each bird observed.
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~ Birds were mapped along the strip-plots in a:‘similar‘way, by walk-—
iné aloné the middle of the- strip-plot aridmapping birds in andédjééén%i
to the déciduous draw. Each plot or strip—plot took approximately ﬁwé
hours to cover. Two plots were censused'per morning frém early May
through'late June.' The plots énd‘survey route Were run ?n seguenéé ﬁo
fofm a four-day samﬁling period. The gcﬁual samblingferimiwééusuélly:
longer due to poor weathef. Census work was started‘onefhglf hour beh‘
fore:sunrise and completed by -10:00 a.m; Startingiixlate June only;me" l:
plot was censused per mofning to complete work by 10:00 é;h. before ris;l
ing temperatures suppressed bird actiyity. Census work was not con-
ducted when poor weathér conditions (rain, fog, higﬂ'winds)‘supbfééééd,w;
bird activity or limited the observer's ability to detect birds.

Nest iocations and‘bifd‘sightings during midfday andunfavofébig
weather . .were used fo éupplement the cenéus data. The Weiné chasihg“;
method (Weins 1969)lwas used to égpplemeﬁt census data on tﬁé grassland:
plot. All census dété were ga£hered during.thé 1978 seasén; the 1975
season was étarted too late in the brgeding season to obtaiﬁ meaniﬁg—
ful data.

A.list of aill bird species observed in the entiré study area wasnﬂ

compiledforboth@seasons,andié presented in Appendix Table 15-:N°meh“7”flf§w

clature follows the A.0.U. Checklist (1957) and Suppléments (1973, 1976)i "I "

¢




RESULTS

Vegetaﬁion
Breeding Bird.Sdrrey Rodte |
Stafions with 80% or more grassland were ciassified as grassland;
these with 70% or more ponderosa pine here.classified as penderosa pine
ferest. Stations with 30% to 80%‘grassland were classified assarannahﬁ
Most of the deciduous draw stafions were ﬁithin‘savaﬂhahAareasJ i
Grassland on the stations mainly eoﬁsisfed_offa western Wheate‘ff;?f

grass - needle-and—thread community with scattered patches ef little

bluestem (Andaobogon dcoparniud). Similar grassland'communitiesfwere ..
described by Ross.and.Hunter (1976) for eastern sedimentary plaihs.d
Penderosa pine commpnities ceﬁsisted_mainly of ponderosa pine -
skunkbush sumac on the savannah stations ahd ponderosa pine —:snewberrx;f‘
on- the ponderosa pine forest stations. These‘communities are similar'u
" to cbmmunities of the same name descriped by Pfister et al.-(ié74)k-'
Pflster alsodescrlbeda,ponderosa pine —chokecherry(?aunud MuuunLanaf
.communlty whlch may also be w1deSpread in the Long Plnes. Chokecherry '
is present in most of the ponderosa p1ne - snodberry stands, -but has I
hprobably been suppressed by exten51ve cattle and deer brows1ng.
De01duous draw statlons wereplacedln twoaspm1draws and three “iﬂdfﬂ”f”

bo#elder - ash draws. Two of the boxelder - ash draws containedISmall' »Tfff

porids. Several other stations also eqntained.small amounts.qudecidﬁQ

}lous forest‘due'to'the tendency of the rpad'to folldw draws. ‘ L
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The'aspgﬁ stands ih‘the Long Pires fit the description given-by“‘
Pfisfer et al,(l§74) 6f‘Aspen - Conifer pommunities'which are usuaily'
perpétuated by fire. Fire supéression and ungulate gfazihgima& Be-
limiting aspen reproduction in.the Long Pines. Maﬁy sfands contéiﬁ:a
few mature and many ‘dead trees, with no saplings prgsent to feplabe
them. ‘The paper birch éfaﬁd also contained many large-dead aspentréeé.

Dusgkl(1977) clagsifigd fhe boxelder: - ésh draw as;a’sepérate
habitat type. This community is similar to the Hardwood Cli‘max'FcSresi;
described by Ross and Hunter (1976) ekcept‘for the abéence @f'cofﬁoﬁ—.{
woods (Populus 4p.) whigh require more moisture fhan the draws pfﬁvide; S
The vegetation_in the ‘draws .can bést bé described by -a éontinuum‘wifb.'_
aspen stands occupying the higher, dryer sites, grading.into cot%oanpd'
forests along the largef, permanent:creeks. Draws.in grassiagds_con—~“i
tain a similar continuum, witﬁ snowberfy on the driest sites, gradiﬁg'{:
into hawthorne thickets ‘on intermediate sites, gra@iﬁg into bbxelde? oh:
cottonwood forests on‘the larger.creek béttomé. ‘

The station whiph sampled ‘the figla being invaded by pondérosé
pine saplingé was primérily coVerea by ponderosa ﬁine foreéﬁ; with the
field occgpying 13%‘of the site. The majority of the young piﬁeswitﬁin 1'”
the field were approximatelynzlm tall. 'This invasioh of‘grassy pafﬁs e
by pines is wideébreadjthpoughoﬁf the Loﬁg Pines, and;may be'ﬁge'ﬁé.Tf;?
~ fire suppression. | | o

' 'The last station sampled a cliff on one side of a pihefCQVéngd :} bJ5
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hill surrounded by grassland; The cllff contained many grasses and”'
forbs found in the‘surrounding ponderosa pine - skunkbush oommunity. —A.
small pochet'of water at the base of the cliff supported several ash
trees and a sedge (Carex 4p.) - wild rye (Glymud 4p.) - alkall cord-

grass (Spaétina gdacilLA) community.

Breedlng Bird Density Plots
© Figure 2 shows the maJor plant communities found on: the grassland .
plot. The western wheatgrass - needle—and—thread community domlnated

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

present in the draws, and several nearly homogeneous patches of creep—- 1f§i'

ing juniper (Juniperus honizontalis) were located on the uplands(Flgure:;‘

3). The nearest available water was a small natural potholeuabout 6;mﬁ

in diameter and 0.5 m deep, approximately 200 m from the north edge,of?htl W

the plot. This pothole was completel&_dry,by Augusttin 1977.and~conj
- tained only a few cm of water in August 1578. A stook tank and ﬁiﬁ&-ffl
mill were located approximately 400 m south of the plot. The topographj -
consisted of gently rolllng hills. The area was grazed from about l‘t'
August to 15 October in 1977 and from 21 May to 1 August in 1978 o
Figure 4 shows theé major plant communities found on the sayannah‘
nlot. The plot was cdvered:by roughly equal amounts of grassland.ahd.dﬂu
ponderosa p1ne ‘stands (Appendlx Table 16). Pondérosa plne —-skunkhush:fs

'.was the dom1nant forest communlty, w1th some ponderosa p1ne - snowberry:'t
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Figure 2. Plant communities found on the grassland 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 (Hoadeum jubatum)
near the water, and wild licorice (Glycywihiza lepidota) and lupine
(Lupinus argenteus) 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
with a density of 387.5 trees/ha and a mean basal area of 407 cm2. 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 1 August in 1977 and from 1 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




Ponderosa pine - skunkbush stand on the savannah plot.

Figure 5.
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Ponderosa pine - snowberry community on the ponderosa pine forest plot

Figure 7.
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and 18 list the results of the poiht—quarter'and_shrub'analyses reépeéé'
tively, from easttand West—facipg slopes. . Tree éénopy covers were 75%
and 65% for east and west slopes respectively. The plot Qas grazed
from 16 May to 1 Augﬁst during 1977, with the draws being very heéVi;&
used by cattle. The area was not’ grazed during 1978. ‘
.Figufe 8‘shoWs the majbr plant communities. found on the~Mavériqk
Gulch strip-plot. 'The upper porﬁion q? the draw coptained a felict, |
birch stand (Figure.9)'which graded into an aspen\commuﬁiﬁyva£ ;oWer,

elevations. The lower portion of the draw contained a bokxelder - ash:%1

community with interspersed pénderosa pine trees. The strip-plot

covered 31.2 ha, of whiéh 17% was deciduous draw. The boxelder - ash if: é;:
community covered the majority of the draw (Appendix Téblé 16}, .Tree.

canopy cover within the draw was 57%. Appendix Tablgs 17 and lg-listill,
the results of the pointéquarter‘and shrﬁb'analyses resbecﬁively.

. The Maverick Gulch draw contained séveral seeps and_small pécketéu‘
éf standing water and'a‘large stock pond at the lower end of the sfrip:J
plof. A vehicle trail foliowed the draw from the top to the bottom.

The area was héavily used ﬁy pattle, and was grazedﬁfrém'about 16 Ma&
‘to 31 July both.years of the study. The bottom of the:draw-waésévéféliﬁyg::f;

eroded in many places»due‘to,the‘attﬁactiveness of the moist aregs-to-f'y L

cattle. Water quality was very poor, with‘high turbidity due. to bOﬁhﬂTig
thg road and cattle,-ahd poliution from cattlé waste matgrialf

* Figure 10 shows the major plant communities on the strip-plot




Figure 8. Plant communities found on the Maverick Gulch deciduous
draw strip-plot. (Legend on next page)
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Jigure 8. (Continued)
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'ipure 8. (Continued)




Figure 9.
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Relict birch stand in Maverick Gulch.




Figure 10.

Plant communities

found on the Ward Spring deciduous draw strip-plot.
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(Continued)

Figure 10.
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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 (Salix 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 1 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 1 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.
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results of the,point—quarter and shrub analyses for the aspen and’ box-—

elder - ash stands.in‘the'draw. The average tree canopy coﬁer.iﬁ the J

draw was 62%.

Appendix Tables 19 through 24 list the results of the’Dautepmire_‘:“i

analysis‘of ground vegetation for the six major plant communities found P

on the plots and survey route. Many of ‘the spe01es w1th hlgh percent

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

1ncreas1ng w1th hlgh gra21ng pressure. Several of these 1nclude thread—,f:'

1

leaf sedge (Carex iLLLﬂolLa), needle—and—thread (StLpa comata), Sand—

berg bluegrass (Poa 4decunda), prairie_junegrass (KQié&La:CALAtdta), and’aﬂ::'

&arrow (Achillea ﬁiliﬂolium)

Appendlx Table 25 lists the average helghts of ground coter
plants (grasses, forbs,'shrubs under 0.5 m tall) in the six maJorplant
communities. _Snowberry draws had,the tallest andaaspen draws theshort—

est ground cover.

Appendik 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 breeding bird density plots. Forest

communities in the ‘deciduous draw and savannah plots were more diverse

-structﬁrallyrtﬁan'pohderosa pine plots,.containing taIlerjshrubs‘and‘a":

tree canopy.which~started closer to the ground.
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‘Birds
' ﬁ;eeding Bird Survey ﬁoute

| ~$he Ereeding bird survey route was censused nineufimes befﬁeen;
May and july. Fifty species were recorded, which was 44% of theépt‘aci_es;"{"v= -
found‘iﬁ the en#ire study area (Table 1). . Red érossbilis were h?#
cpunted; but_werérécordgdés.present ofabsentat éachstaﬁion. _Crgss—;‘;f

bill flocks ranged in -size from'Severa; birds to over 50.

Thelpercenf frequency was determined for each spécieé‘by'di?iszjff““'”’

ing the number of.stations wheré.the_species was"pfeséﬁt (totaliforV
nine census runs) by the total.number of stations (9 cenéﬁs‘runs x:Zé_
stations = 198) times 100,‘ The percent‘composition was calculated for- 
- each species by dividiﬁg the number of individuals of aspéciésreédrdedffif
'_by.the-total nu$ber of birds observed timeé 100.

Western meadowlarks, yellow—ruﬁped wérblers, chibpiﬁg spafr@ws,:
.ovenbirds; réa—breasted nuthatches;tand vgspef spafrqws‘accounted for
61% of the téﬁal numbef of birds. These species plus féd cfossbiils
had thehighestfreqqency ofobservafion.. Thé distribution of frequency
Qersus théﬁumberofspecieéfoughly‘follbwsRaunkéier'sLaw of Frequgnce
(Linsdale 1924), Qith a few abundant species and many rare speciéé
(Figuré_lz).

Tablé 2.Iis§s the individual sgpvéy route staﬁions.and percéﬁtf.
ages of érasslana, poﬁderbsa‘pine foregF;vaﬁd deciduoﬁé‘fofesf ana.%he

number of birdspecies; number of birds, birddiversity,:ahdequitabiiity'




D FREQUENCY OF OCCURRENCE

TABLE 1. PERCENT CCMPCSITICN AND !
I[E BREEDING BIRD SURVEY ROUTE

OF BIRDS ALONG Tk

Percent Frequency of
Species Composition 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 S.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

Spotted Sandpiper
Horned Lark
American Kestrel
Great-horned Owl

e
[=NeNe-NeNe}

O0.000
=N N

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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Figure 12. Number of species versus frequency for birds observed along

the breeding bird survey route.
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TABLE 2. SUMMARY OF MEASUREMENTS ON VEGETATION AND AVIFAUNA ON THE
BREEDING BIRD SURVEY ROUTE STATIONS ' C
% Area of Vegetational Formation ‘ Bird Numbers and ﬁiversity
Station Grass- Ponderosa ‘Decid- : No. No. . Diver- :
Type land Pine © uous Species Birds sity* Equit.*+
- . Draw : . :
Grassland 100 o 62 - 1.0 . .51
Grassland 100 o 6 61 1.8 .68
Grassland - ' 92 4 4 13 70 2.0 .54
Grassland 82 18 0 13 50 2.8 .78
Grassland 80 - 20 o} 15 69 2.8 .66
Cliff 76 22 2 21 78 3.8 .87
Savannah 62 38 0 17 68 . 3.4 .84’
Savannah 59 41 0 15 72 3.2 .84 :
Deciduous Draw - 57 3l 12 19 80 3.7 .89
. Savannah 44 53 3 20 . 90 3.6 .86
Savannah a2 . 55 3 .18 © 73 3.3 .87 "
Deciduous Draw @2 a8 10 24 12. 4.0 .88
‘Sav,annah 38 | 57 .5 " .18 82 3.4 .83
Deciduous Draw 21 73 6 T 20 . 87 3.9 01
Deciduous Draw 21 66 ..- 13 . 22 © 103 3.9 .88'_
Fleld . 13 &7 - - o - 13 & 3.1 .9
Deciduous Draw 8 " 86 6 9 43 2.3 .76
_ Ponderosa -Pine . o .- ’
Forest - -8 92 0 10 60 2.6 .81
" Ponderosa Pine Vo ’ .
Forest 1 99 . 0. 11 65 2.8° .83
Ponderosa Pine . ‘ c ) . '
Forest 0 97 .3 11 60 2.9 .88
Ponderosa Pine . - ’ a . -
Forest 0 100 0 12 a8 2.8 .81
Ponderosa Pine . ' .
Forest 0 100 0 -9 57 2.8 .87

'Shannbn and Weaver (1949)
##Lloyd and Ghelardi (1964)
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at each station. The index of diversity .(H') was calculated for each |
station by using the Shannon-Weaver Index (Shannon and Weaver 1949).

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

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

bers of birds between_the various species..

The number of bird sneeies, number of birdé,'aiversit&;fand'
‘equitability are lower in homogeneous graseland and ponderosa;pine;
forest and higher in savannah areas where nearly equal propertiqng ef
forest and grassland exist.x Leopold (1933) stated that wi:ldl'i.fehd:‘enéi'-'-:‘
ties were dependent on the amount of 1nterspers1on between vegetatlonal'
types and the reeultlng amount of edge. Savannah areas in the.Long
Pines showed a high degree'of interspersion,_with many small patehes éf'
forest, grassland, and deciduous draws.

The stations were grouped by vegetationai fermation with fiVeA
stations each of graseland, savannah, ponderosa pine forest{ and decid-
uous draw forest. ' Table:3 presents the number of birds, number of -
species, divereity, and equitability by.vegetational formation. The
ponderosa pine forest was lowest and.the.decidueus.drawaorest nignest.,
in both numbers of birds and.epecies. “The .low counte‘in tne ponderoea';
pine forest may'reflect the 505} visibilit& and audibility in'fereet
habitats compared-te the other formations. An attempt was made te
record‘all b1rds w1th1n 400 m of each statlon, but most spe01es 1nhab1t—

ing ponderosa plne forests probably cannot be. detected farther than 200

T
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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 Number Number Diver- - Equita-
Formation of of sity bility
' Species Birds
Grassland _ 26 _ 312 2.4 ©0.51
Savannah 30 3569 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 cém—
plexity of foliage structure in the.draws, which allows a greater diver—
sity of feeding and nesting guilds within.fhe bird community.

Equitability was.substantially lower in the grassland formation
than'iﬂ'the other three formations.) The savannah, ponderosa pine, and
deciduous draw formations had ﬁearl& equal equitability vélues, with
the grassland formation considerably lower. This is probably a result
-of many forest épecies being recorded in grassland afeas, but in very
small numbers. |

The yellow—ruhped 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 wgoded areas and only occasionally used adjacent gfassland 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 grasslaﬁd. Western‘meadowlarks are
found in both savannaﬁ and grassland areas, but are found iﬁ increasing
numbers as the percent grassland increases. Yellow—rumpéd wafﬁlers in-
crease as the percent grassland decreases. Chipping sparrowé reach their ..
highest numbers in savannah areas and decrease in more homogeneous grass—
land or ponderosa pine forests, demonstréting their need for both trees
and open areas. |

The birds reeorded on the grassiand stations are presentgd in
Table 4. The frequencies were ranked according to the scale deviseq'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 weré:qlassified as abundant. Black-billed magpies,‘
American kestrels, grasshopper sparrows, red—winged blackbirds, hornéd,’
larks, and eastern kingbirds were recprded only on grassland stations..ﬂ-
0f these, the American kestrel and black-billed magpie were‘more char;

acteristic of savannah areas. Red-winged blackbirds were migrénts: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.
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TABLE 4. SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS OBSERVED
ON FIVE SURVEY ROUTE STATIONS IN GRASSLAND AREAS

‘ o Percent
Species - . .Percent Frequency Rank*
o Composition "7 of !
Occurrence.
Western Meadowlark 54.5 95.6 A
Vesper Sparrow . 23.4 - 91.1 CA
Mountain Bluebird 2.6 ‘ 15.5 U .
Grasshopper Sparrow 2.2 ’ ©13.3 U
Mourning Dove 1.9 11.1 U
Black—bllled Magple 1.9 11.1 U
Common Crow o 1.6 i1.1 U
Chipping Sparrow . . ; 1.3, 8.9 R
Red Crossbill — 8.9 R )
: Yellow—rumped Warbler 1.0 6.7 R K
Lark Sparrow 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
Rufous-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 Chlckadee 0.3 2.2 ‘R
.. Turkey . 0.3 2.2 R’
*R = Rare = 0-9% B g o s . TN
U = Uncommon = 10-30% ' ‘ ' ' o
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 wreps W§re recorded
only in this type, but were also observed in rocky outcroﬁs in grass-—
land areas. The nﬁmbers.and frequency of chipping sparrows and turkeys
ranked higher in savannah areas than in other formations. Tufﬁey useéf’
savannah areaé was well-documented by Jonas (1966). -

Birdéhrecorded on fhg ponderosa pine forest stafioné are listq@
in Table 6; The yellow-rumped warbler was classified as abundantL,Red—
breasted nuthatches, dark—eyed-juncos, and Townsend's‘solitairésocctrred i
with much higﬁer‘freqﬁency in this formation than in other:fdfmatibﬁs;:l-xk:
Brown creepers were recorded only-for this formation on the survéyrouté?
but were observed in deciduous draws on several other occasions. Town~
send's solitaires'and b?own creepers were very secretive, with a much
lower singing frequency compared to other species. They may have been
* more commoﬁ than the figures indicate.
Birds recorded on the.deciduous draw stations are listed inTabie
" 7. None‘of the species were ranked aé abundant, but yellow—fﬁ@ped Qaf— ,f
blers and ovenbirds ?ere.ranked as common. The red-eyed vireo, blue
jay, spotted sandpiper, black-headed grosbeak, yellow warbler, American
redstart,‘common nighthawk, gray catbird, we§tern woodApeﬁee were found
only on stations intdecidﬁous draws. Of these, cgmmoﬁlnighthawks are

more'characteristicldf 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 oo
Species ' Percent Frequency .  Rank*- -
' Composition ' of ‘ :
' Occurrence

Chipping Sparrow’ 23.4 77.8 C
Yellow~-rumped Warbler '13.9 71.1 c
Red Crossbill K — 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 U
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% .
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IABLE:6.' SPECIES COMPOSITION AND RELATIVE ABUNDANCE OF BIRDS OBSERVED
' ON FIVE SURVEY ROUTE STATIONS IN PONDEROSA PINE. FOREST-

—— e —— e
———— . — —

: : . o Percent ' IR
Species oo ~ Percent Fréquency - _Rank®* -~ "
Composition - - of o
" Occurrence
Yellow-rumped Warbler . 31.1 . 91.1 A
Red-breasted Nuthatch 13,6 . g 62.2 _ :‘Mf
Ovenbird | 18.7. - 53.3° W
. Ghipping Sparrow - . .- 8.8 - 4.2 M;H
American Robin ." I é.G - '33.3 M?;
Red Crossbill . — . 33.3 M .
Western Tanager . ‘_ 5.5 : 28.9 U
Black-capped- Chickadee  '~ " 5.5 ‘ , '26.7 LU
Dark—eyed Junco : ' . 4.4 S "é4~4 ' .U:; ;
‘Townsend's Solitaire - | 2.2 13.3 v
Whi te-breasted Nuthatch 1 4.4 R
" Brewer's Blackbird 0.7 . ' 4.4 R :
Common Goldfinch . 0.7 . 4.4 R
Brown Creepepf . 0.4 ‘ ‘2;2 R
Common Crow - ' 0.4 : 2.2 "R
Mountain Bluebird - 0.4 2.2 R

¥ Rare = 0-9%

Uncommon = 10-30%
Moderately common = 31-64%
Common = 65-89%
Abundant = 90-100% .

it

Q= caw
i
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SPECIES COMPOSITION AND RELATIVE ABUNDANCF OF BIRDS OBSERVED
ON FIVE SURVEY ROUTE STATIONS IN DECIDUOUS DRAW‘“

Percent
Species Percent Frequency- Rank*
’ Composition . of
Occurrence
Yellow-rumped Warbler 11.0. 68.9 C
Ovenbird 12.0 66.7 c
Chipping Sparrow 11.0 62.2 M
House Wren 9.0 57.8 M
Rufous-sided Towhee 8.3 61.1 M
American Robin © 7.8 51.1 M
Western Tanager T 7.3 48.9 M
Red-breasted Nuthatch 5.6 40.0 ‘M
Red Crossbill - -_— 35.6 "M
Red-eyed Vireo 3.9 26.7 U
Black-capped Chickadee 3.2 26.7 u .
Mourning: Dove 2.2 15.6 U
Mountain Bluebird . 2.2 15.6 Y
Common Goldfinch’ 2.0 . 11.1 U
Common Yellowthroat 1.7 11.1° - U
Brewer's Blackbird 1.2 11.1 U
Vesper Sparrow 1.2 11.1 U
Western Meadowlark 1.2 - 8.9 R
Dark-eyed Junco 1.0 8.9 R
Hairy Woodpecker 0.7 . 6.7 R
Killdeer - .0.7 4.4 R
- Blue Jay 0.7 4.4 R
Spotted Sandpiper 0.7 4.4 R
" Mallard 0.5 4.4 R
Townsend's Solitaire 0.5 4.4 ‘R
Turkey 0.5 4.4 R
Common Flicker 0.5 4.4 R
Common Crow 0.2 2.2 R
Black-headed Grosbeak 0.2 2.2 R
Yellow Warbler 0.2 2.2 R
- American Redstart 0.2 2.2 R
Common Nighthawk . 0.2 2.2 R
.'Lark Sparrow .- 0.2 2.2 "R °
white-breasted Nuthatch 0.2 2.2 ‘R
Great-hornéd Owl 0.2 2.2 R
Red-tailed Hawk 0.2 2.2 R
" Gray Catbird - 0.2 2.2 R
Brown-headed Cowbird 0.2 2.2 R
Clark's Nutcracker 0.2 2.2 R
Western Wood Pewee Q.2 2.2 R

Rare = 0-9%
Uncommon = 10~30%
Moderately common =
‘Common = 65-89% °
Abundant = 90-100%

*

POXCW

31-64%




s
the air'err forests. Théy-were rarely poted on the survey route due
to nocturnal hébits. Yellow warbiérs; American redstarts;vénd'graycat;;
birds were only noted as migrants in'the Long Pines, bﬁt bféed,aldng |
creekibéﬁtomS'aréund the periphefy of the ;tudy‘grea. |
‘Blue jéyS‘usea ponderosa pine forest and sa&gnnah‘afeast‘but
proﬁably'depéndéd heavily on decidgous dfaws‘fof food.ané‘héstiné re-
‘qﬁirements. They were at the edgevof their breeding range intthé LongJ
Pings‘ahd'were probably'exiéting under mgrgiﬁallcbnditionsl ‘Mast;tﬁei£'
majqr food sdu#ce (Martin, Zim, Nelson 1951) may be limiﬁihg'in theLéﬂg.
Pines dﬁé,tp the absence'of_oak;. Acorns supply much of fﬁg‘blgé j;&‘Sj;é%.*
- food in‘other parts 'of their range. The only blue jay nesé:léﬁétéd‘ih-  j;"“
the study area was in a wide boxelder - aéh dra&iwith'ruhnihg wa%er.
The& were‘mqfe quiet and segretive than Blue jays observgd ﬁear the:i
center of their breéding range'(WiéconSih énd.Minnesota):' Br;bﬁé (léAé)u
described this phenomenon for other bird specieé nearlﬁhe~egﬁremifiéé.bfF3 '
their ranges. | | :
The species cbmpoéitioné of the four major vegetationalifdfMa+
tions Qere‘qompafed'using.the inaék of similarity deScfibed’by-Soreﬁéqn_y
(1548); fﬁe nuﬁber of'species common to two formations is mdlfibiigabyi‘“ 
.2 and .divided byﬁthé'sum of the numbér of speciesafouﬁd in'thé’be for—”?.$i
mationsﬂ: Thése are summarized in Table 8. fhe.pqnderosa piné forést .
land'grassland formgfions were the least gimilar, with an index of'0;52.:

". The high level of'éimilarity between decidious draws and grasslarnd 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 . ’
Tndex of Similarity (S) = 2(C) ‘ where: A = no. species in forma~
) ' © T A+B, tion A o
' ) " B = no. species in forma-
" tion B L
C ='no..species common
to both
Grassland and Savannah: S = 2(19) 0.68
. 26430 ’
Savannah and Ponderosa Pine: S = 2(14) ,
. : . : = 0.61
30+16
Ponderosa Pine and Grassland: S = 2(11) . . ;
———— =" 0.52"
16+26
Ponderosa Pine and Deciduous Draw: S = 2(15) " 0.54

16+40

Savannah and Deciduous Draw: S = 2(28) 0.80
- 30+40 — 77

Grassland and Deciduous Draw: S = 2(19) _
) 26+40

0.58

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

The species lists for the stations'saﬁpling tﬁe fiéldihvédedgy
ponderosa‘pine saplings, and the small cliff, are presented in Tables
9 and 10 réspectively. Results froﬁ these two stations wereé analyzed
separately and compared to those from the main formations. The étatioﬁ
in the clearing being invaded by ponderosa-ﬁine was most similar to fhé
other pondérosa pine stations (index of similarity = 0.62). Ifwas moré
diverse.than the other ponderosa pine stations; with diversity = 3.15
although it did not cbntain enough grassland ﬁo support grassland bird.
species.

The station containing the éliff was most'similar to savénnah
(similarity = 0.75). Rock wrens were recorded at this station with
highest frequency, and Say's phoebes were recorded only at thls station.
Say's phoebes seemed to require more extensive rock areas than rock
wrens, and were most abundant along the peripheral rimrock in the Long..

Pines.

Breeding Bird Density Plots
Plot censusing of birds, also known as the international mapping
method, is cons1dered to be "the mostaccuratemeasure of blrdden31t1es,'

but is also the most tlme—consumlng 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

Percent

Species Percent _ Frequency
Composition - of.

: Occurrence
Yellow—rumped Warbler ' 15.5 88.9
Gommon Crow ' . © 9.5 88.9
Chipping Sparrow ) ‘ }Q.? ~77.8
Ovenbird . 16.7 66.7
Black-capped Chickadee 8.3 - 55.6
Western Tanager . a _4.8 . _ 44.4
Red-breasted Nuthatch - 4.8 ' " .33;3
Red Crossbill L e— 33.3
Turkey : 15.5 ’ - 22.2
Héiry Woédpecker 2.4 ‘ 22.2
Dark-eyed Junco 2.4 - A22;2
Common Flicker . 2.4 ' 22.2

Clark's 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

' Percent
Species : " Percent Frequency
Composition 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 b5.6
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 terrltory descrlbed by Nlce
(1941), in which courtshlp, nestlng, feedlng, and rearlng young all
‘occur mlthln a falrly mell défined area. .The method has not been‘ex—
tensively tested,-and.many sources of errer exist. Tﬁese'inclﬁdeeprors
in interpreting territories (Best 1975), mis-identification’ of blrasdue
to atyplcal songs (Short 1966), pos51ble 51ng1ng by females (Hlatt 1943,
Nolan 1958), and presence of terrltorlal but unmated males (Dav151965)

Several»terrltorlal non-breeding males weme present:on.the'areas
censused-. These were distinguishea‘frqm breeding birds by theim'fallufe:
to remain during fhe en£ire‘5reeding season and lack of female Slgmtipgs
or-neSting[activlty. :Tﬂe eﬁﬁef soﬁrces of error were-minimizedhsy‘nei‘.f :
peating eensus rﬁﬁé as often.as poSsibleudaying the breeding seasen amd'
-repording concurrent singing b& adjacemt males ef the_samemsﬁecies to
‘distinguish between territories. . | |

Strlbs are eonsidered‘less‘accurate,than plots, but “more effi-
cienf in terms of‘area‘coyered.per_unit time (Emlen 1971). They:wére
considered the best method for sampling the long, narfem strips pf de~ '
01duous vegetatlon in the study area.' A number of methods . exist:for
calculatlng bird den51t1es from strlps (Emlen 1971, 1977, Balph et al.
1977, Jarv1nen 1976, Tllghman 1977a). Most of these are designed for
striﬁs throﬁgh homegeneous'habitats, making correqtions for_thedecrease '
" in detectability as_the'distanee frem the sird to obsefver lncreases.

In this study, multiple sightings of a territorial male Wereﬁsed.m'




=51~
to determine the number of territories élong thg stripfplét,;éombining.
'the strip method D described by Emieﬁ (l§7l) with the internétioﬁal’
mapping“method. The number of territories within the strip;plot Qas,
divided by-the area of the plot to_obtaiﬁ breeding'pair-aensities. This
method worked well for bird species,.suéh as yellowthroatS'and hoﬁse
' wrens, whose tgrritoriesjwere entirely within thg dréw._'The\mefhod may
hévequerestiméted dénsitieé for specigg; éuchvaé dvenbirds.and‘black—'-

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

extend into Habitat outside the draw.. A simiiar effeét was,deséribéd by }i -

5

Kendeigh (1944) for hédgerows.
‘:-The 16 ha plots*weré each censﬁsed thirteen times bgtwegn lqtg

Méy and mid-July. The.Ward Spring strip-plot was cepsusedﬁeievéﬁ;éimes
dufing the same.ﬁeriod. The Maverick éulcﬁ strip-plot wés Sﬁli‘censﬁsed
seven times due to poor access in wet wéathg?. A minimum o% ten ceﬁsus.
runs are required for the internationai mappihg méthod, aﬁd five_funs
are considered adeéuéte for'most‘strip methods (Emleh';97l,'Tilghman
1977a) . | |

fﬁe number of birds recordeé per cénéu$.run-increaséd.uhpil:1été
May and -early June, then decregsed in June ana Juiy on all ploté.
.Severél of the pldts,éhowed a‘secgnd.ﬁeak-in bird numbers Iéﬁer'ih July,
‘as a pesulf'of fledglings coming.into the population.-.

The pird_spé9iés, the number of breeaing.pairs,.and thelbreeding,f j

" bird densities.recorded for all plots. are presented,in Table 1l.
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TABLE 11. BREEDING STATUS OF BIRD SPECIES OBSERVED ON THE FIVE
) BREEDING BIRD DENSITY PLOTS

. Gpass— Savannah Ponderosa Maverick Ward

Mallard o S .. B
Turkey Vulture - j B e o
' Sharp-shinned Hawk = . B

Cooper's Hawk ~ s e
Red-tailed Hawk.

Golden Eagle = . . B
Marsh. Hawk ) B
Prairie Falcon :
American Kestrel . - . B
Sharp-tailed Grouse B -

8. .5~

Turkey
Mourning Dove _ .
Poor-will L ' e 1 S .
Belted Kingfisher : g . _ .. B.
Common Flicker . B ‘ B B :

W oW oW wWwww

—
=

Hairy Woodpecker - , .
Downy Woodpecker' ‘ o B S . "B- B.
Least Flycatcher L _ , R M
Western Wood Pewee - ' ' ' o o o
Violet-green Swallow

Blue- Jay ' o B B 1
Black-billed Magple B . o B S
Common Crow - . B. ‘B -

" Pinyon Jay . . ‘ B

Clark's Nutcracker - - P : . P

o=

Black~capped Chickadee o 1 03
White-breasted Nuthatch o : B
Red-breasted. Nuthatch : 1.5 4
Brown Creeper ' K
House Wren

N Ww

N =

- Americati Robin
Mountain Bluebird
Townsend's Solitaire _
Red-eyed Vireo = . S o B.
Tennessee Warbler : R

1

Wy w o
©
= w'Q
. 3‘4 W N

Species land Pine Gulch _ Spring =
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Number
Breeding in Locality of Plot
Spring Migrant Only (on plot)
Present as Non-breeder throughout

B
M
|

No. Breeding Pairs

' Field Season (April-August)

TABLE 11. (Continued)
Grass-~ Savannah Ponderosa Maverick - Ward
Species land Pine Gulch Spring
Northern Parula M
Yellow Warbler M
Yellow-rumped Warbler 3 9 8 14
Blackpoll Warbler . M
Ovenbird B 7 17 18
Common Yellowthroat 16
American Redstart M
Western Meadowlark 2.5 B
Northern Oriole M
Brewer's Blackbird B
Western Tanager 1 3 6
Black-headed Grosbeak 1
Lazuli Bunting -3
American Goldfinch B 3
Red Crossbill P P
Rufous-sided Towhee . 12
Grasshopper Sparrow B ‘
Vesper Sparrow ' 7 1 B
Lark Sparrow B o
Dark-eyed Junco 3 3 4
Chipping Sparrow 7 8 6 11~
" Total No. Species ' 11 34 19 21 38
Total Breeding Species 2 8 . 11 11 19 -
No. Breeding Pairs - 9.5 17.5 50.0 53.0 131.0
Pairs per 100 ha ‘ 59.4 109.4 312.5 ° 169.9 -413.2
Pairs per 100 acres . 23.8 43.8 125.0 67.9 165.3
Pairs per km draw 18.3 43.7
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Species not bfeeding on the plot were categorized as B (breeding in the

locality of the plot), M (observéa 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 speciés

and density, with two breeding sbecies 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 plcot had the lowest diversity (H( =0.8)

. and lowest equitability (E = 0.83).

Appendix Figure 15 shows the distribution of bird siéhfingé oﬁ ”
the savannah plot. Forested areas were more heavily used thangrésslaﬂd
areas. The égvannah plot was next lowest in bfeeding species aﬁd den-
sity! With eight breeding épecies and 109.4_pairs ber 100 hectarés,
Twenty—six other species were 6bserved on the plot. The diversity and 
equitabiiity were 2.6 and 0.86 respectively.

Appendix Figure 16 shows the distribution of bird.sightings<x1the
ponderosa pine plot. The largest aspen draw was heavily used_by'birds.
The breedipg bird density on fheponderosapine plot was 312.5 pairs per

100 hectares with eleven breeding species. Eight.other speQies were
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observed 6n 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 strib—plot, The draw did not seem to be more heavily
. used comparéd to adjacent areés. The ‘Maverick Gulch strip-plot had
170.l'breeding pairs pef 100 hectares and eleven breedihg speciesi
Eleven other species were observed on the plot. The diversity and A
equitability were 3.0 and 0.85 respectively. This plot was-léwer 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 COncéntrated.in the
draw, especially where the draw was adjacent to grassland. The Ward'
. Spring strip-plot had the highest density and number of breedingspeqies
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 equitabiiity values of 3.9 and
0.91 resbectively. This plot attracted more spring migrants than the
other plots; especially of the Family Parulidae. |

The plots wére compared using the‘index of similarity (éorenson
1948) described eérlié£ (Tgble 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 similafityindex

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
A+B

B = no. species on plot B
C = no. species common to
both
Grassland and Savannah: S = 2(1) '
= ,20
2+8
Savannah and Ponderosa Pine: S = 2(5)
C=—== = B3
. 8+11
Ponderosa Pine and Maverick Gulch: S = 2{(10)
= .91
11+11
Maverick Gulch and Ward Spring: S = 2(11)
= .73
11+19
Ponderosa Pine and Ward Spring: S = 2(10)
—_ = ,67
11+19
Savannah and Maverick Gulch: S = 2(5)
. = .53
. 8+11
Savannah and Ward Spring: S = 2(5)
= .37
) 8+19
Grassland and Ponderosa Pine: S = 2(0)
=0
' 2+11
Grassland and Maverick Gulch: § = 2(0) 0

Grassland and Ward Spring: S = 2(0




L =57 =
0.73. The grassland plot was the most unique, only 0.20

savannah plot, andvnb similarity to the other plots.

similar to the.

| W)




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 frue
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 thevégef
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 coﬁer, and had a fairly constén£ water source. Open areas
around draws were attractive to several edge-speéies, such aé_yellow—
throats and lazuli buntings, which tend to frequent deciduous forest
edges. Low ground cover and tai; éhrubs haye been- correlated with high
~densities of ground—dwelling birds, such aé ovénbirds ana 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) méy 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 ﬁesting guilds of birds £o be presenf, such as understory
foliage gleaners (common yellowthroat,'house wren) and deciduous tree
and shrub nesters (red-eyed vireo, goldfinch, black-headed grosbeak).

The general abéence of water outside the draws may limit the dis-
tribution of many speéies 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. Dgﬁ is common in the
morning until late June, but becomes rare in July and August. Many
sbecies probably travel from their territories to a water source (Nice .
. 1937). Each species probably has a maximum disfance which it.will
travel to water (Merriam 1888). Poor water quality may have contributedl
to the low bird densities in Maverick Gulch. | |

Thé bira species found in the forested areas tended to have
smallef terrifories than species in grassland areas (Ddrst1974aL Ter—v
ritdry size is primarily rélated 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, tqrritopy._
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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 habita£
surrounded by grassland. Other pine forest islands in the area include
the FEkalaka Hills, Chalk Buttes and Sheep Mountains iﬁ 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, havenéarly Q:
the same common breeding birds as the Long Pines k?ettingill and Whitney -
1965). The common breeding birds of the two areas were 0.90 alikg.when‘
compared using the index of similarity described previously. |

Johnson (1975) related the number of breeding bird specieslfognd  B
on moptane islands iﬁ the Gfeat Basin to a variety of factors. Hefgund
that tﬁe number of species was significantly and positively correlated.'
to the total "area of the raﬁge, elevation'of highést peak, and habitat
diversity.- Numbersﬂof species were negatively correlated with the width
of the grassland and desert barrier to the nearest "confinental" source
(the Rocky Mountains and Sierra Nevadas). The number of species was
most strongly'cofrelated with the habitét diversity; -In turn,lthe habi-
tat diversity was negétively 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 afeas are less d;versethan,:
but contain bird species commen to the "continental"'habitaté.ef both

the Rocky Mountains and the eastern deciduous fotest.. "

'The possible effects of uranium miniﬁg'on the breeding bird{denJ
sity, species compositioh, and diversity are difficult to predict. Some
habitat changes have beeﬁ shown to cause_lowet dehsity, with diGersity
unaffected due to the replacemept of some sbecies by otﬁers (Tilghman
1977b).> Other habitat changes may cause the opposite effect withlowered,if
divefsity,‘but_anchanged.density (Dorst 1974b). | . X

Two,important impacts of uraniam mining would bevremoval of vege~  jH
tation dué to mining activity (road construction, injection and extrae—
tion wells, waste disposal'sitee, etc.) and an increase in'haman acti--
vity. Removal of vegetation would increase erosion rates:apbund the
site of disturbance and increase eiltatioﬁ,in the watefshed. Higﬂ_ete;‘J
sion and siltation is already a serious problem in most ef‘tﬂe drainages
' in thée Long Pines. The deciduous draws, which wouid suffef beIAOSt
from erosion, harbor the highest diversity and:breeding densities of'
-sengbirde, but cover.the least area. Most of-the active claime aﬁe:in-
'the'more heavily;forested seuth—centralvpart of the Long Pines (Alieh'f’
_1979). These ponderosa pine forest habltats are second—hlghest 15'
breeding bird densities. Thus the habltats most likely to be affected
by mlnlng act1v1ty contaln the hlghest songblrd dens1t1es

Most spe01es of songblrds are falrly tolerant of human act1v1ty
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as long as the quality of their habitat is'preserved. Human activit;:
would have.fhe greatest impact on raptors: Allen (1979) Suggestédleavf
ing buffer zones'around known nest sites of the raptors fmost sensitive
to- disturbance. |

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

winter access to the Long Pinesiis 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 miningkthan-:”f-

" the birds of open areas which tend to nest earlier.

Starlings and house sparrows, now limited to the periphery ofthe"j

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

buildings) in the Long Pines. Both of these-speciesvare‘hole—nestersnfd'

and would compete with the ten natiﬁe hole4nesting species. Mountain-

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

by Flath (1979), would probably suffer heavily from competltlon fornest-
sites w1th.star11ngs. They are -about the same 31ze and depend upon *Qf'k’
holes excavated by other birds, such as woodpeckers.

Any increase in levels of radioactivity in the environment due °

to uranium mining. wouldvbe*detrimental to songbird populatiens. Sensiif:E»” .
“t1v1ty of passerlne blrds to 1on1z1ng radlatlon (gamma rays) decreases

'through the egg, nestllng, and adult stages (Wagner and Marples 1966,
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BuechA1976, Willérd 1963). Therefore, éxposﬁre to radiation WOgld be
most detrimental during the nesting season.

During mining écfiyity, draws should‘be avoided,'ro;a~constfuc—'.
tion and rémoval.of végetation should be minimized, and écti&ityfshouia:_;b~
be minimized during the nesting‘seaspn (mid-May through mid—iuly). Dis—
‘tﬁfbed areas should be re-vegetated aé quickly as poééibleu‘ Mining .
activitiés should be accompliéhéd in a way‘that wili not~incfeaée;1evé1§

of radioactivity in'the ehvironment,
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CLIMATOLOGICAL DATA FOR EKALAKA, MONTANA FROM JANUARY-.

August

52.0

1977 THROUGH AUGUST 1978
Preécipitation (inchesj
Mean Mean Departure Departure

Month Max. Min. Mean from Normal PPT from Normal
January 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 ' Q.z ' 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
January 20.0 -0.3 9.9 ~7.6 175 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  -l.41
July 83.3 53.9  68.6 1.9 . 2.23 - 0.34

' 86.0 ) 69.0 0.5 1.05 . -0.45"
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STATIONS AND BREEDING BIRD DENSITY PLOTS

Aceraceae

Acen negundo

Alismataceae

Alisma plantago-aquatica

Anacardiaceae
Rhus radicans
Rhuws tridobata

Apocynaceae.

" Apocynum and/w/J aenu.{iouum

Asclepladaceae m
Asclepias pumila
Asclepias syriaca

Asclepias verticillata

Asclepias wucam_ma“
Berberidaceae :

Berberis nepens
Betulaceae

Betula papyrifera
Boraginaceae

Cagpiwvfhe bradburiana

Mertensia lanceolata
Cactaceae ‘ '

Mammillaria vivipara
Opuntia {ragilis
-Opuntia podycantha

Campanulaceae

Campanula /LothdL,ﬁo,LLa :

Capparidaceae

. Cleome Aé/z/;‘ula;ta

" Caprifoliaceae

Sumphoricarpos albus

- Symphoricarpos occudefvta,l,w

Garyophyllaceae
Arenaria ia,te/z,-:'_,f;tq./za" _
Cenastium awvense
Comp051tae
Achillea m&lleﬁolLum
Antennaria rosea |
Artemigia cana
A@temiALa dracunculus
Aatem;Aquﬂéig;da :

Antemisia dudoviciana -

Antemisia tridentata
Arctium Lappa |
Asten fﬂcatuzl )

Adsten in,tegﬂ,i_fouuA

Chrysothamnus vis udx.ﬁloaw

Cuwuzm wzdu«/.a,twn
Cinsdum vu,Lga/ze :
Echinacea pallida
Enigenon caradensis
Enigenon pumidis
Enigenon 4inigosus
ELipatouwn' nugosum
Grindelia squarrosa
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Haplopappus spinulosus

" Helianthus petiodlaris .

Helianthus annuws
Kuhnia eupatorioides
Lactuca serrniola -
Liatrnis puncitata
Lygodesmia juncea
Ratibida columnifera
Senecio platiternsis
Solidago missouniensis
Sodidago modlis.
Solidago rigida
Taraxicum ofticinale
Tragopogon dubiws :
Xanthium strumarium
Convqlvulaceae
Convodvulus arvensis -
Cornaéeae
Connus stodoniferna
Cruciferae-
Enysimum asperum
Erysdmum inconscpicuum
Lepidium 4p.
Thlaspi arvende
Cuppressaceae

Juniperus communis

Juniperws hoéigdntaiid )

Juniperus scopulorum
Cyperaceae L

Carex Lilifodis

: Elaeagnaceae

- Sherperdia arngentea
Ericaceae ‘
Anctostaphylos uva-urnsi
Pterospora andromedea
Pgaola secunda
Geraniaceae
Geranium caroldinianum - .
Gramineae
Agropyron crnistatum
Agropyron smithii
Agropyron Apzica,twn
Agropyron trachycaulum
Andropogon gerardi -
And/szogon scopariivs
Ariilstida dongiseta
Bouteloua curtipendula
Bouteloua g/cacﬁ;&h
- Bromws japonicus
Bromus tectorum
Buchloe dactylbided
| Calamovidia dongifolia
Elymus - canadendis

Festuca octoflora
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Hondeum jubatum
Koderia cristata
Mublenbengia cuspidata
Poa pratensis
Poa secunda
Schedonnardus paniculatus
Spartina gracilis
Stipa comata
Stipa spartea
Stipa virnidula
Grossulariaceae
Ribes americanum
Ribes aureum
Ribes setosum
Labiatae
Drnacocephalum parviflorum
Hedeoma drummondii
Mentha arvendis
Monarda Lisitulosa
Népeta\cataaia
' Leguminosae

Astragalas &zaA44LccuzpuA
Astragalas scapoides
Glycyirihiza depidota
Lotus pu@hicmm

- Lupinus ,‘a/zgem‘,ezw~
Medicago dupulina

Melilotus officinalis
Oxytropis dambertii
Petalostemon candidum
Ple,ta,l.o/yten‘zon purpureun
Paoralea argophylla
Psornalea esculenta .
The/unopdu rhombifolia

Vicia americana

. Liliaceae

- Allium textile

 Asparagus officinalis
Ca,l,oc/wxztUA qunnisonnii
Leucocrninum montanum
Smilacina racemosa
Smilacina. stellata
Smilax herbacea
yucca glauca

Zygadenus venenosus

" Linaceae

Linum penenne
Loasaceae -
. Mentzelia deéape,ta,ta
Malvaceae

Sphaeralced coccinea
Oleaceae

. Fraxinus pennsylvanica
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Syringa vulgaris
Onagraceae
Epilobium glandulosun
Gaura coccinea
Oenothera albicaulis
Oenothera caespitosa
Oenothera depieAAa :
Oenothera serrulata
Orchidaceae l
Spirnanithes (Lama)lgoﬂﬁma
Oxalidaceae ‘
Oxalis stricta
Pinaceae
Pinus pohde404a'
Plantaginaceae
Plantago majon
Plantago punshii .
 Polemoniaceae
Phlox hoodii
P/z;Lox dongifolia
Polygaldceae
Polygala alba
Polygala verticillata
Polygonaceae '
Erniogonum annuum
Endogonum mu,l,ucep4
‘Rheum (z/;a}qon,tiéwn

- Rumex me

Polypodlaceae

one spe01es - not 1dent1f1ed‘?

Primulaceae

Stelronema ciliatum

Ranunculaceae

Actaea rubra
Anemone cgiindkica
Anemone pa,tenA , ‘
Clematis anguwuuﬂoua |
Delphirnium bicodor
Ranunculus glaberrnimus -
Ranuncudus sceleratun
Thalictrum venulosum -

Rosaceae

A:49/z,imom'_a striata

Amelancier alnifolia
Crataeguas succulenta
Fragarnia virginiana -

Geum aleppicum

- Geum iitlonum

Potentilla ﬂiabeliLﬂolLa
Potentilla norvegica
Prunus ameriicana
Prunws virginiana
Rosa arkansana
Rubus idaeus -
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Spiraea denALﬂéiLa:
Rubiaceae

Galium aparine

'gaiiuﬁ bonéale
Salicaceae |

Populus deltoides

Populus tremuloides

Salix 4coulwu'.a)1.a
Santalacede’

Comandra unbellata
Selaginellaceae-

Selaginella densa
Scrophulariaceae

'Besseya wyomingensis

 Onthocarpus duterus :

Penstemon albidus

Ponastemon erianiherws’

Verbascum thapsus
Veronica -americana
Typhaveae

Typha dlatifodia

Umbelliferae

Anethum graveolens

Heracleun danatum

" Lomatium foeniculaceum

Osmorhiza dlongistylis

Sanicula maridlandica |
Urticaceae

Urtica divica
Violaceae

Vi.(ﬂd canadensis

Viola nwtta,l,&,c

l/i,ol_a. Aep)tejpbbionajx'/a‘

Vitaceae

Vitis riparia

......
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TABLE 15. "BIRD SPECIES OBSERVED IN THE STUDY AREA

Mallard
Gadwall

Pintail

American Green—wiﬁged‘Teal

Blue-winged Teal
American Wigeon
Northern Shoveler
Turkey Vulture
Sharp-shinned Hawk
Cooper's Hawk
Red—tailed Hawk
Swainson's Hawk
Ferruginous Hawk
Golden Eagle

Bald Eagle

Marsh Hawk
Prairie Falcon
Merlin

American. Kestrel

Sharp-tailed Grouse

Ring-necked Pheasant.

Gray Partridge
Turkéy .
American. Coot
Kilideer
Long-billed Curlew
Upland Sandpiper
Spotted Séndpiper

Anas platy rhynchos
Anas strepera

Anas acuta

Anas crecca

Anas discons

Anas americana

Anad- clypeata

'Cafhaated awra

Accipiter striatus
Accipiter cooperii
Buteo ;Lariza,écefwu
Bwteé swalnsond
Buteo negalis
Aquila chrysaetos

Haliaeetus deucocephalus

" Cincus cyaneus

Falco mexicarus

Falco codumbariws

“Falco 'Apa./we/u'_uA

Pedioecetes phasianellus
Phasianus codchicus
Perdix peadix

Meleagris gallopdvo

F. wu;ca- americana
ChaAW vocifenus

Numeniws amernicanits

'Bartramia dongicauda

Actitis maculariia
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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
Hépned Lark
Viblet—green Swallow:

Rdugh—wiﬁged Swallow

' Barn Swallow .’

Cliff Swallow

Trninga solitania
Tringa melanoleuca - »
Catoptrophorus semipalmats
Steganopus tricolon
Codumba Livia

Zenaida macroura
Coccyzus erythropthalmus
Bubo virginianus '
Athene cunicularia

Asio {lammeuns
Phalaenoptidus nutiallii
Chonrdeiles minon ‘
Aeronautes saxatalis

Megaceryle aicyoﬁ

Codaptes auratus

Melanerpes erythrocephalus

Pecoides villosus
Picoides pubeAcénA
Tyrannus tyrannus:
Tyrannus verticalis .
Sayonnis saya
Empidonax minimus
Contopus dordidudus
GaemophLLaraipeAiaiA )
Tachycineta thalassina - .
Stelgidopteryx ruticodlis ;%1““

'ﬁinuqdo rustica

‘Petrochelidon pﬁgahhénétdlt...'«
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Blue Jay
Black-billed Magpie
Common Raven

Common Crow

Pinyon Jay

Clark's Nutcracker
Bléck;éapped 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 Vifeo
Tennessee Warbler
Oraﬂge—crowned Warbler
Northern Parula
Yellow Warbler .
Yello&—rumped Warbler

Blackpoll Warbler

Cyanocitta cristata
Pica pica
Convus conrax

Convus. brachyrhynchos

g ngnomm cywzocepha/(.uxj '

NqéLﬁaaga codumbiana
Parus atricapillus
Sitta carolinensis
Sitta canadensis

Centhia familianis

-Troglodytes aedon
Cathenpes mexicanus
Salpinctes obsoletus
Dumetella carodinensis
Toxo4stoma Zéﬂwn ‘
Turndus migratorius
Catharus fuscescens |
Sialia currucoides
Myadestes townsendi
Lanius dludovicianus
Stunnus vulgarnis l
Vireo olivacews
Vermivona peregrina
Vernmivora celata
Parula americana
Dendnoica petechia
Dendroica coronata
Dendroica striata




TABLE 15. {(Continued)

—80—

' Ovenbird

Common Yellowthroat
Yeilow—Breasted Chat
American Redstart
House Sparrow
Westerh Meadowlark
Red-winged Blackbird
Northern Oriole
Brewer's Blackbird
Common Grackle
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
Grasshoppgr Sparrow
Vesper Sparrow

Lark Sparrow
Dark-eyed Junco
Chipping Sparrow
Field Sparrow

Song Sparrow

Seiwiws awrnocapillus
Geothlypis trichas
Jeteria vinens

Setophaga ruticilla
Padsgen domesticus
Stunnella neglecta
Agelaiws phoeniceus
Jcterus galbula

Cuphagus cyanocephalus
Quiscalus quiscula
Molothrus atern ,
Piranga Audoviciana
Pheucticus melanocephalus
Passerina cyanea
Passerina amoena
Canduelis pinus

Carnduelis tnistis

Loxia cunvirostra

Pipilo erythrophthalmuws
Calamospiza melanocorys
Passerculus sandwichensdis
Ammodnamus savannarum '
Pooecetes gramineus
Chondestes grammacus
Junco hyemalis

Spizella passerina
Spigella pusilla
Melospiza melodia




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

DENSITY PLOTS

————s

Breeding Bird Density Plofs

Grass- Savannah Ponderosa Maverick Ward
Plant Community - land Pine Gulch 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 - skunkbush J— : 26.0 ——— —— ——
Ponderosa pine - snowberry . — 6.7 81.2 64.4 28.3
 Aspen draw ‘ —— | m—— 8.0 2.4 9.0
Birch draw o —_— ) —— — 2.7 ——
Boxelder - ash draw - _— — — 11.9 25.5
Snowberry draw . , ’ ~10.6 . 7.1 — ——— . 3.0
Pond i : SR 0.1 —— 1.7 1
Road 2 —— 0.4 1.8 2.4 2.
Tree Canopy cover : o e *36 *%65 57 62
: . - 56 75

(w1th1n draw)(w1th1n draw)

*fop 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. KESULTS OF POINT-QUARTER ANALYSES:ON_THE BREEDING BIRD :
DENSITY PLOTS :

Density Total Basal Mean Basal Percent Freq. Percent of.

Tree Species by Piot Trees/ha_ Area (cm?) Area (cm2) of Occur. Total Trees
Savannah 387.5 . L.
Pinus pondenosa ’ . ass2 407 100 © 100
Pon'dei;oéa'l:.’ine—éast slope 558.9 ’
Pinus pondenosa 37568 470 " 100 100
Ponderosa Pine—wés_t slope 1312.8 . . ’ ’ . . ‘
Pinus ponderosa e 23816 - 298 100 100
Maverick Gulch-iyirch stand 830.5
Acer negundo _— ) 448 149 . .15 )
Anelanchien alnifolia a1 30 15 4
Betula papyritera 6058 242 - 70 31
Fraxinus pennaylvanica " sso1 . 183 80 3s
Pinus ponderosa ' "17231 457 45 23
Populus tremuloides 203 293 ' 5 1
- ‘Maverick Gulch-box.-ash 377.0 '
" Acer negundo . ; " 6479 926 25
Crataegus succulenta - 29 29 5
Fraxinus pennsylvanica " 11861 270 100 55
. Pinus pondenosa 15036 578 s 33
Populus tremuloides \ 153 - 153 ) 5 ’ 1
_ Prwwes americana . 40 B 40 - . s v 1
Ward Spring-aspen stand 498.3 .
Acer negundo . 358 -- . 358 .5 1
Cratacqus succulenta _ 275 39 25 9
Fraxinus pennaylvanica " 1940 129 45 19
Pinus pondenosa . " 14518 764 " 60 24
" Populus tremuloides . 9205 - 242 . g0 . 48
Ward Spring-box.-ash stand 657.5 k ’ o o )
Acen negundo - : 25943 577 90 56
Amelanchien alnifolie 29. .29 5
Crataegus succulenta 417 - . 60 "30 . 9 -
Fraxinus pennsylvanica . 8222 . 358 65 29
Pinus pondervsa 263 263 5

Populus tremuloides - 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 FACH 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 Freq. Cover Freq. Cover Freq. Cover Freq. Cover Freq. Cover Freq. Cover
Acer negundo -— -— -— -— -— -— -— -— - -—- _ -— 10 1
Amelanchier alnifolia — —_— 35 3 40 3 35 3 30 ;4 30 4 10 1
Artemisia cana 5 R e SEUY P S C S M Vel et Sy e S PR ey Ty
Betula papyritera -— -—- - -— _— - 20 2 ——— - _— — S il
Connus stolonifera -— — _— —— -— == 30 6 —_— _— 10 2 25 3
Crataegus succulenta — - — —-— — - _— -— —-— — a5 11 5 1
Fraxinus pennsylvanica _— — _— _— — _— 70 10 70 14 50 8 40 11
Juniperws communis 5 1 -— -— -_— _— 10 1 15 2 -— [ —— -lE
Pinus ponderosa 70 12 71 12 95 16 20 1 25 5 15 4 — S
Populus tremuloides —_ — - -— -_— —_— 10 1 ) 1 30 6 20 3
Prunws virginiana 15 3 95 | 22 %0 13 90 13 40 5 10 1 45 8
Rhus trilobata 5 T 20 1 50 9 -— e e _— — e, Pl —
Ribes 4p. _— _— 25 3 % 30 ;¢ 95 13 90 13 45 6 70 7
Rosa arkansana . e 5 ¥ 20 ;o S0 4 * 80 15 45 6 -] T
Rubus idaeus -— -—_ -_— -_— -_— —_— _— -— _— -— 25 4 -— —
Shepherdia angentea S 1 — -— S — —— —— -— -— — -— _—
Symphoricarpos 4p. 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
Agropyron smithii _
Agropyron trachycaulum
Andropogon gerardi
Andropogon scoparius
Anistida dongiseta
Bouteloua gracilis
Bromus 4p. , _
Cd[amoleﬂa Longifolia
Carnex Lilifoldia
Festuca octoflora
Kolernia crnistata
Muhlenbeagia cudpidata
Poa secunda
Schedonnardus panniculatus
Stipa comata
Stipa viridula .
Unknown grass

Forbs -

Achillea millefolium
Aliium textile
Anemone patens
Antennaria 4p.
AniemLALa dracunculis
Antemisia trigida

Antemisia dudoviciana

100
83
1
1
14
8
27
18
2
83
21
64
3
75
1
38
6
3
97
25
1
1

30
21

85
36

H b N O W

36
18
32

16

H

36

O A = Wa.4 b
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TABLE 19. (Continued)

Percent Frequency Percent Cover
Taxa of Occurrence ;
Astern ap. 16 3
Astragalas 4p. 5 T
Astragalas cradsicarpus 1 T
Cernastium arvende. 5 T
Chrysopsis vidlosa 2 T
Cinsium undulatum 2 T
Commandra unbellata 4 T
Compositae ' 5 T
Cruciferae 2 T
Echinacea pallida 3 T
Ernigenon 4p. 1 T
Ernigeron canadendis 18 1
Eniogonum multiceps - 3 | T
Enysimum 4p. 2 T
Geum traiflorum 1 T
Glycynrnhiza lepidota 4 1.
Grindelia squarrosa ‘ 3 T
Gutierrnezia sarothrae 13 2
Happlopappus spinulosus ‘ 1 T
Helianthus 4p. 1 T -
Leguminosae 15 é
Linum nigidum 3 T
Lupinus argenteus 7 1
Lygodesmia juncea 6 T
- Mammildaria vaLpaaa 1 T
2 T

Medicago Lupulina
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TABLE 19. (Continued)

Percent Frequency Percent Cover’

Taxa of Occurrence

" Qenothera 4p. 1 T
Oenothera serrlata T
Opuntia 4p. : 4 T
Onthocarpus dutews 17 2
Penstemon sp. ' 1 T
Petalostemon purpureum 2 T
Phlox hoodii ‘ T
Phlox dongifolia . 4 T
Plantago purshii 13 T

Polygala alba 3 T
Polygala verticillata 11 T
Paoralea argophiylia 13 2
Psoralea esculenta 10 T
Ratibida codumnifera ‘ 12 1
Senecio 4p. . 1 T
Solidago 4p. : 3 T
Sphaeralcea coccinea 38 T
Taraxicum officinale 3 T
Tragopogon dubius ' .5 T
Unknown forE : 17 _ l'
Shrubs 6 1
Antemisia cana T
Rosa arkansana 1 T
Yucca glauca ' 1 T
Bare ground. ' | 43 ,lé
T

Rock : ' c 1
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TABLE 19. (Continued)

- Percent Frequency _ Percent Cover
Taxa - of Occurrence. o
Selaginela densa | 27 . -
Lichen ' 11 SRR}
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) .

Percent Frequency

Taxa ‘ of occurrence Percent vaerf‘

Grasses and sedges B 94 o 61 .
Agropyron smithii ' 8 o ; '%§ 

. Agropyron spicatum. " 56 ' 14 A

Andropogon gerandi . 1 ' ‘ T
Andropogon scoparius - 15 | _
Bouteloua curtipendula 26 . _lO‘
Bouteloua.gnacili4 : : _ 13 ' 2
Bnomud 4D, .1 - T
Calamovilfa dongifolia 18 o '. o
Carex tilitolia 63 o 22
Festuca octoflora : S g "1
Koleria -crnistata - 10 - : 1
Muhlenbengia cuspidata 17 . 5
Poa secunda 8 -3
Stipa comata - .47 .. .15
Stipa viridula 19. ' 5
Unknown grass . ‘ 7 T

Forbs , ' 89 . 23
Achillea milleiaiiwm o 11 1
Allium textile 6 T
Anemone cylindriica 3 T
Anemone patens 3 T
Antennaria 4p. 3 T
Antemisia dracunculig 1 ) T:
Antemisia ﬁnigida, 8 T




TABLE 20. (Continued)
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Taxa

Percent Frequency
of Occurrence Percent Cover-

Artemisia ludoviciana

Astern 4p.

Calochortus gunnisonnii

Campanula rotundifolia
Cerastium arvense
Chrysopsis villosa
Cinvsdum undulatum
Commandna unbellata
Compositae

Cruciferae

Echinacea pallida
Ernigenon canadensis :
Gaura cocceinea.
Glycymhiza depidota
Gutierrezia sarothrae
Hedeoma drummondii
Helianthus 4p.
Leguminosae

Lactuca senrniola
Linun perenne
Lupinus argenteuws
Lygodesmia juncea
Mediéago dupulina
Oenothera 4p.
Oenothera serrulata

18
1

[
o N

T s TS T R R R R R R R R R e A G R

T S T S e R e B N N S
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TABLE 20. (Continued)

Percent Freduency

Taﬁg ‘ . of Occurrence PefCent-09vef
Petalostemon purpureun : 7 'fi
Phlox hoodii 10 T
Phlox dongifolia ' T
Plantago purshii 7 _
Polygala alba ' T
Podygala verticillata 8 g
Psoralea aagobhyila 18 2 :
Paoralea esculenta 5 T
Ratibida codumnifera . 2 B\
Solidago 4p. ' T
Tragopogon dubius - 4 Tﬂ .
Vicia americand o 16 2
Unknown forb o - 39 2.

Shrubs - 49 18
AntemLALd cana l 2 T
Juniperws communis
Pinus ponde404a..‘

Prunus virginiana , ] T
Rhus trilobdta | ' 31 . 12
Rosa arkansana ' . 3
Symphoricarpos ap. : 12 ‘ _ 4
" Yucca glauca 2 '
‘Bare gropﬁd‘ . j 48 - . 14

Rock o , _ 39 16
Ground litter . o - 100 : 70
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TABLE 20. (Continued)

, Percent Frequency
Taxa - of Occurrence Percent Cover

Standing litter 31 9
Selaginela densa
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)

Percent Frequency . .
Taxa of Occurrence Percent Cover -

Grasses and sedges : 91 '55‘
Agropyron 4p. 15 ' - 3.
Andropogon scoparius 2 ' N
Anisitida dongiseta 3 ' ‘T*'E
Bromus 4p. 1 ‘ T
Carex 4p. ' 49 16
Kolernia cristata ’ 5 - T
Poa pratensis 52 - 28
Stipa comata : 2 _ T
Stipa sparitea 11 3
Stipa viridula : 55 : 16
Unknown ‘ 4 o . T

Forbs ' 73 14
Achillea millefolium : i8 2
Allium textile 1 T
Anemone cylindriica . T
Anemone patens 1.
Antennaria 4p. ) T
Apocynum androsaemifoldium 12 T
Antemisia dudoviciana 13 2
Aaclepias 4sp. 1 T
Campanula rotundifoldia 4 T
Cerastium arvende 5 T
Chrydopasis VLCLQAa 1 T
Commandra umbellata 1 T
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TABLE 21. {Continued)

Percent Frequency
Taxa of Occurrence Percent Cover

Compositae . 6
Erigenon sp, 1
Galiun bonreale

Geum triifdorum
Glycyuhiza lépidoiq
Lactuca 4enioda

N
[e2]

Leguminosae

Lupinus argentewd
Mentha arnvensis
Monarda Listulosa
Penstemon 4p.
Petalodtemon purpureum
Phlox hoodii |
Phlox iongiﬂoltd
Podygala verticillata
Psoralea esculenta
Smilacina racemosa
Smilacina stellata
Taraxicum officinale
Thalictrum venulosum
Thermopasis rhombifodia

o o BN \C T ) SO B < B 1 T 1 T S S e L T o) T = N S =

Tragopogon dubiis

p—
N

Vicia .americana

Vioda 4p.

i__l
N

Unknown forb

ISR T R B e T T - T O T I T R T T I R I - B T SR M
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TABLE 21. (Continued)

Percent Frequendy g -

Taxa of Occurrence Percent Cover

Shrubs ' 96 | 38.
Amelanchier alnifolia , 8 ' 1
Benberis nepens 45 ‘ 14
Juniperws communis ‘ 1 T
Pinus ponderosa - 16 2
Populus tremuloides - 1 T
Prunus virginiana ‘ ' _ 29 6 -
Ribes 4p. | 1 T.
Rosa arkandana | - , : - 14 2
Shepherdia dagen,tea | . 2 T
Spirnaea densifolia 2 .
ngnp/iouqa/szA_ albus X - . 64 13 .
Symphoricarpos occidentalis ' 14 2

Bare ngund 3

Rock o 1 T

Ground Litter o ' 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 - L. -'of‘Occurrencel Percént:Covgr'.

Grasses and sedges ’ , 98 . 672 i_
Agropyron 4p. o 34 S la. |
Bromus 4p. © 23 7
Carex 4p. . 50 . 2E .
Elymus sp. - I I 12
Poa sp.” : : 68 - -46 i
Stipa viridula - : 31 . 7
Unknown grass ) . 23 ' o : .

" Forbs - . ' - 98 ‘ B3 . -J;T;g.vvf'
Adu;l,!_ea -nu'/LLe,ﬂol;Lwn' ‘ .. 24 . 3 Sy
Anemone cylindriica - 2 ‘ T*.
Antennaria 4p.. . L , i g a P
Antemisia dudoviciana - 57 10
Aster sp. ‘ - - 21 3
Compositae =~ 1 f_
Convodvulus arvensis ' 12 '3
Galium aparine SR 8 1
. Galium boreale ) 25 2
Qlycy/uzh_,éga‘ depidota : - 30" . .18
Leguminosae . c .7 ' T
" Monarda ,&'A»tulo/q'a : _ .77 R 28

Okalis stricta | . 6 |
Smilacina siellata , T
Solidago 4p. - , ] _ 2 T
Taraxicun officinale - .. 11 T.
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TABLE 22. (Continued)

Percent Frequency -

Taxa ', . ' . . ) _. of Occurrence ) ﬁeféenf Cover
Tragopogon dubiws 2 : Ti
Untica dioica 1 T
Vicia americana 1 . :
Viola 4sp. | 1 'f'
UnknownvforbA 3 ‘T

Shrubs - 100 s
“Prunua viagiﬁiand‘ ' 7 D
RLbéJ 4P, . . 3 ‘ ‘
Rosa arkansana , .- 20 , :‘ 47
Symphoricarpos sp.” ~ . 100 o .73

Ground litter ' 100 Y-

Standing litter E , 75 f 21

*T = Trace = less than 1%.
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TABLE, 23. PERCENT FREQUENCY.AND COVER OF GROUND VEGETATION IN. ASPEN
DRAWS (FIVE STANDS SAMPLED, INCLUDES ONE BIRCH STAND

Percent Frequency

Taxa f S of Occurrence Pefcent Co;épv

Grasses and sedges 92 - :SQ
Agropyron sp. ' | _ 4 R ‘~T*f
Bnomus sp. - . - 5 | o T '
Carex 4p. S 39 16 -
Elymus 4p. o 3 E T
Poa pratensis A 63 34
Stipa viridula 2 _ | T

_ Unknowrl grass 22 . o 5.

Forbs - T 97 27
Achillea millefolium - s T
Antennaria 4p. 1 T
Apocynum androsaemifolium : - 16 1
Camparwda rotundifolia | S 4 T ..
Cerasitiun arvense 2 T
Compbsitae 4 T
Cruciferae "1 ) T'.
Enysimum 4p. 1 T
Fragaria virginiana | 8 T °

. Galium aparine ' - 23 B
- Galium boreale - . T - . 34 2

Glycynrhiza depidota. | ' ' T
Labiatae‘ ' 7 T,‘
LupuwA .a/zgen,teuA : - T .
Medicago Lupulina S ' . 5 T -
hentha aivensis . - 13 2




TABLE 23. (Continued)
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Taxa

Percent Frequency
of Occurrence

Percent Cover

Monarda iLAtuLOAd
Oxalis stricta
Polypodiaceae
Potentilla 4p.
Pyroda secunda
Sanicula marilandica
Smidacina racemosda
Smilacina stellata
Smilax herbacea
Steironema ciliatum
Taraxicum officinale
Thalictrum venulosum
Tragopogon dubius
Untica dioica
Vicia americana
Vioda 4p.
Vioda nuttallii
Unknown forb

Shrubs
Acer negundo
Amelanchien alnifolia
Anctostaphylos uva-ursd
Berberis repens
Betula papyrifera
Crataegus succulenta

W = =N

13
16

38

36
31

12

30
95

Ww =2 Mk E A b WHAHE W NN g E 3

N
H O
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TABLE 23. (Continued)

Percent Frequency

Taxa ' : of Occurrence Percent Coveff_i
Fraxinuws pennsylvanica 4 _ T~
Juniperws communis 6. '_'3' '
Pinuws péndexwmz 4 T

v Populus tremuloides 6 3
'P/zun@ l)ug,ijbiwza ' 23 :.3'
Rhuws radicans 26 4. i
Ribes 4p. ’ " 12 Y
Rosa arkansana 10 1
Rubus idaeuws ‘ 19 3 ‘
Spiraea densifolia 6 T
Symphoricarnpos 4p. - 58 9 .

Bare ground ' 9 3.

Ground litter - . ' © 99 9@:

Standing.litter o 8 1

. 3

" Bryophyta

*T = T less than 1%. .
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TABLE 24. PERCENT FREQUENCY AND COVER OF GROUND VEGETATION IN BOX-
ELDER-ASH DRAWS (NINE STANDS SAMPLED)

Percent Frequency

Taxa of Occurrehce Percent Cover
Grasses and sedges 94 ' 72
Agropyron 4p. 8 2

Bromus 4p. ’ " 6 ' T*-.
Carnex 4p. 46 27
Elymus 4p. 31 13
Poa pratensis 72 49
Stipa viridula 8
Unknown grass . 12 3
Forbs 94 31
Achillea millefodium 11 1
Actaea rubra 1 T
Anemone cylindrica 1 T
Anethum graveoldens 2 T
Anctium Ldappa 1 T
Antemisia {rigida 1 T
Antemisia ludoviciana 1 T
Asclepias 4p. 1 T
Campanula rotundifodia 2 T
Cinddium 4p. 2 T
Convodvulus arvensis 17 2
Erysimum 4p. 2 T
. Eupatonium nugoasum T
Fragarnia virginiana 8 T
Galiun aparine 37 7 .

1

Galium boreale . 16
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TABLE 24. (Continued)

Percent Frequency

Taxa of Occurrence feréent,vaé; .
Gernanium caroldinianum 1 T
Geum Qieppicum , 1 T,
Glycyrihiza depidota 2 'T;‘
Medicago lupulina 7" T
Mentha arvensis 9 1
Monarda Listulosa 16 3.
Osmonhiza Longistylis ' 10 2.
Oxalis strnicta 6 T -
Polypodiaceae . T
Potentialla .4p. H 13 2.
Rumex crispus T
Sanicula merilandica 6 . T
Smilacina racemoda T
Smiiacina stellata : 12 . 1
Smilax. herbacea ‘ 4, T }
Solidago 4p. - 4 é;
Steironema ciliatun S 3 T
Taraxicum ofticinale ' 32 4
Thalictwum venulosa E 32 5
Tragopogon dubius . 7 1
Untica dioica : 13 -3
Vicia americana. T

Vioda sp. | . 3 T
3

Unknowq forb - , - .24
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TABLE .24. (Continued)

Percent Frequency

Taxa of Occurrence Percent Coverv:
Shrubs o 88 ’ - 52
Acer negundo : ‘ .9 5
Amelanchien alnifolia - 4 2 T
Berberis repers ‘ : 30 10
Connus stolonifera 1 T
Caataeg@ ducculenta ' 1 T
Fraxinus pennsylvanica 11 3
Populus inemuloided 1 T
Prunws americana 3 T -
Paunus virnginiana 14 3
Rhus nadicans 7 T
Ribes 4p. ‘ 11 2
Rosa arkansana : . '8 2.
Rubus idaeus ’ 22 5
Spiraca densifoldia 1 T
Symphoricarpos 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 o . T

Plant Community ' Grass Forb ___Shrub 3

Grassland 34 21 20

Ponderosa Pine-~

Skunkbush Sumac. : .37 :21 : . 33
.Pﬁnderosa.Pine— N . C
Showberry : ' . 29 , 20 . 26'
Snowberry Draw a1 44 46
Aspen Draw | 23 17 _ 25

Boxelder—-Ash Draw 3y 31 38
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TABLE 26. AVERAGE HEIGHT (m) OF TREES AND TALL SHRUBS ON THE BREEDING

BIRD DENSITY PLOTS

. Tall Shrubs,

Tree Canopy

Tree Canopy

Plot Saplings Bottom 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 11:.0
Ward Spring-

-Boxelder-Ash 1.0 8.3
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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 16. Locations of bird sightings on the ponderosa pine forest
plot.




Figure 17.
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Locations of bird sightings on the Maverick Gulch deciduous
draw strip-plot.
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Figure 17. (Continued)
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Locations of bird sightings on the Ward Spring deciduous draw strip-plot.

Figure 18.




Figure 18. (Continued)




Figure 18.

(Continued)

=E 4l




o AT

021497 0




