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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
breeding species were lowest in grasslands (59 pairs/ 100 ha, 2 species), higher in savannah (109
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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




b

Western wheatgrass - :
needle-and-thread Snowberry *
: N
Little bluestem Creeping juniper
) 100
scale m

Figure 2. Plant communities found on the grassland plot.
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Western wheatgrass — needle-and-thread community (mixed grassland) on the g

Figure 3.
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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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Figure 6. Plant communities found on the ponderosa pine forest plot.
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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)
























































































































































































































































































