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Abstract

Populations of assting and aun-acsting birds were examined and compared in grazed 1ad ungrazed
habirats dominaced by sagebrush and cresceq wheaegrass, Sheep 2r3zing 1n 1 sagebrush communicy
did not alter the deasity or the diversity of aesting bied porularions. Planting a former sagebrush
range with crested wheatgrass, wich O WithOut 2razing presstres. requced the divessicy and abun.
dance of nesting species, More species and individuals of migrane and aoe-nesting birds used che
sagedeush habicats than che crested whearerass plaarings. Habitar selection by birds agpenced 1o he
related o the vegerarinnal phvsiognomy rather than the floral composition of the hanirar,
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Introduction
Sagebrush (dreemisia SPp.} was once cthe dominane vegeration over 60-100 million
ha of the western rangelands in the Uniced Scaces ( Beetle. 1960: Sturges, 1973). In
historic times, the primary use of sagebrush range has been for livessock grazing,
Efforss to improve che qualicy of rangelands for livestock craditionally involved che
chemical or mechanical conerol of sagebrush followed by plancing grass species such
as crested wheacrgrass (Agropyron crictozum and A, desertorunt), In this cencury, 10-12
percent of the sagebrush-dominaced rangelands were thusly altered (Vale, 1974,
Research evaluating managemenc practices on historic sagebrush range has focused
mainly on the nurritive valye and carrying cpacity for livestock (Cook and Harris,
1952; Cook and Sceddarr, 1953 Frischkneche er af, 1953; Noll, 1955: McWilliams
and Van Cleave, 1960; Pearson, 1965: Laycock, 1967; Frischkneche and Harris, 1968:
McKendrick and Sharp. 1971), or on the effeces of livestock grazing and sagebrush
control on big game species (Anderson, 1969; Mackie, 1970; Pecerson, 1971) and
Sage Grousa (Centrocercus arophasianus ) (Pacterson, 1952: lebenow, 1970: Marcin,
1970). These studies indicace that while sagebrush conversion projects generally im-
prove the narive habitar for livestock use, large scale sagebrush coacrol projects and. or
comperition wich livestock adversely affect populations of deer (Odocoilens bemionns),
wapiti (Cervus elaphus), pronghorn (Anzilocapra americana), and Sage Grouse dur-
ing some seasons.

With the exceprion of Sage Grouse, few scudies have been published on the re-
sponse of avifauna o sagebrush management and/or grazing pressures (Feis, 1964
Walcheck, 1970; Best, 1972; Schroeder and Sturges, 1975). This study compared
the species diversity and relacive density of nesting and non-nesting birds in four
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areas of differenr land managemenc on the Idaho National Engineering Laboracory
(INEL) Site in southeastern Idaho,

Study Areas
The INEL Site occupies 2315 km® of the upper Snake River Plain dpproximarely 4
km west of Idaho Falls, [daho. The Site is a National Eavironmenra] Research Pack dom-
inated by big sagebrush (A, tridentata) (Harniss and Wese, 1973). Pares of the park
have been planted with cresced wheargrass, and livestock grazing s permirtted on
aboue 60 percear of the aren (Fig. 1). Two of the four study areas wera dominated
by sagebrush, and two were former sagebrush range reseeded with crested wheargrass.
One sagebrush and one crested wheatgrass area were locaced juse within che southern
boundary of the INEL Site (Fig. 1). Crested wheatgrass was planced here in 1958 or
1959 (INEL Site records vary) after che narive vegemton was removed by discing.
These two areas were contiguous and were grazed by 1000-1200 domesric sheep each
spring since 1960. These areas ace referred ©© as GRAZED SAGE and GRAZED CWG.

The other studv areas were approximately 12 km norchwes; of the GRAZED sices
(Fig. 1). The sagebrush here (UNGRAZED SAGE) was grazed periodically prior o
1950. This area, with 25 years t recover from any 8razing impacts, served as the
conrrol plor for che study. The adjacenc cresred wheuargrass planting (UNGRAZED
CWG) was seeded in 1960 after wincer flooding inundaced 1nd killed the nacive
vegedon (A. Olson, pers. comm.). Domestic livestock were Aever pastured in this
planting,

Both SAGE swdy aress and the GRAZED CWG occupied over 100 km®. The
UNGRAZED CWG was the largest trace of its kind we found on che INEL Site, bur
was less than 1 km?,

Methods and Materials

The planc species composition and canopy coverage were estimared in each area along
4-100 m transect lines, Sampling frames, 20 x 50 cm (Daubeamire, 1959), were placed
at 2.5 m iatervals aiong each cransect. Six cover classes (0-3 percear, 6-25 percent,
26-50 percear, 51-75 percent, 76-95 percent, 96-100 percent) were used 1o estimare
the percent C2nopy coverage for each species. The dverage canopy coverage for each
species was used to calculace the percent similaricy (PS) (Orloci, 1967) among the

study areas with the formula:
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where X was che dverage coverage value for each individual species(s) from che areas
being compared (A and B). '

Nesting bird species were examined using the singing male technique (Willjam.
son, 1964) and the flushed male mapping procedure (Wiens, 1973, A 4-ha grid
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Figure 1. Grazed ang ungrazed study areas on the INEL Sice. Each area included a habjcac domi-
nated by big sagebrush ang one dominated by cresced wheargrass. The portions of the
INEL Site protected from livestock use are shown.

was established in each study area with 1.8-m call wood stakes placed ar 50.m incervals,
The grid pactera in the v'0 GRAZED study areas was a square 200 m on a side. The
limited amount of areq in the UNGRAZED CWG, and the unusual configuracion
of the adjacent UNGRAZED SAGE, prohibited establishing square grids in these
areas (Fig. 2). All grid stakes were color-coded wich plastic flagging to enhance ac-
curdte mapping of territories and location of nests.
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Figure 2, The configuration of the 4-ha UNGRAZED SAGE and UNGRAZED CWG. A pave]
road is at the extreme right.

Two researchers visited the study plocs every other day during the 1976 and 1977
nesting seasons (mid-March chrough mid-July). One would examine both GRAZED
areas while the ocher Spent equal time in che UNGRAZED plots, alternating sites each
visic. Investigation usually began 0.5 hr before sunrise and continued unej] the birds

ceased singing, which was generally 4-6 hrs afrer suncise. Additionally, evening visits
were made on an irregular basis during the breeding season, and forenighcly exam.-




all nests were locaced by flushing a2 bird from jcs nest or by observing nesc building,
courtship, or food carrying behavior and theq rigorously searching the area for che
aest. The number and species of mon-nesting birds (migranes and those festing else-
where on the Snake River Plain) encountered in each habitar were recorded a4 the
relative density of these species in each study area. Differences in relative deasity were
compared using che chj square statistic (Snedecor and Cochran, 1967).

A species diversity index (H) was calculated for nesting and noa-nesting birds
and for vegeration using a transformacion of che Shannon equation (Zar. 1974).:

H= (N In N-ZfiInf),N

Where f was the number (frequencr) of each species | and N was the coeal frequency
of all species. Differences in species divessicy were tesced with the c-tesc (Hutcheson,
1970). For all stacistical tescs, the level of significance was P < 0.05,

Resuits
Vegetation

Big sagebrush was the dominant vegeution in both SAGE study areas, providing 65
peccenc of the toral ¢inopy coverage in the GRAZED SAGE and 41 percear in the
UNGRAZED SAGE. The conrrol area concained the grextest aumber of plane species
(31) (Table 1) and had 2 species dive:sir}' index of 2.85: significmriy greater than
all other areas. The percent similaricy (235) of cthe floristic composition of the rwo
SAGE aress was 38 percent.

Crested wheacgrass was the primacy component of the GRAZED and UNGRAZED

CWG habirars, providing 89 and 98 percenc of the roral cover respectively. The P§
value for the two CWG zreqs was 90 percent.

Nesting Birds
Seventy-one nests, represencing 10 species, were locaced and monitored during che
study (Table 2). There were 00 significanc intra-area differences in the diversity or

over the 2-year period. The concrol area concained 27 pescs fepresenting 7 species,
and had a species diversity index (H) of 1.67. Seven species accounted for 30 nests
(H=140) in the GRAZED SAGE. The density and species diversicy of nesting
birds in the two SAGE areas were nor saatistically differenc (Table 2).

~Ten nests representing four species were locaced in the UNGRAZED CWG, buc
oaly four nests of ope species (Horned Lark, Eremophila alpestris) were found in che
GRAZED CWG. The species diversity indices were 1.19 and 0.00 respectively. Nest-
ing density and species diversity differed significancly berween the two CWG areus.
Additionally, boch CWG areas had a nesting densicy and species diversicy significantdy
below the concrol (Table 2),

During the period when Horned Larks nests were found in the UNGRAZED

no evidence of Horned Lacks nesting activicies in the GRAZED areas unci] 23 May,
nearly two weeks afeer the sheep had been moved to a differenc range. In 1977, the
sheep were moved two weeks earlier (1 May) as a resulr of deteriorating range con-
dicions tesulting from regional droughe. The first Horned Lark nest found in the
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TABLE I. Frequency (f), fanopy coverage ("), and species diversin of Vegetation in grazed and
ungrazed habitats dominated by sagebrush op by crested Wheialgrass on the [INEL Siw,~

UNGRAZED GRAZED
CRESTED CRESTED
WHEAT- WHEAT-
SAGEBRUSH GRASS SAGEBRUSH GASS
o f " { L li s !
Crypantha watsoui 0.2 5
Tappnla redowskil n1 3
Opuntin polyacanthy L2 "
Chenopodium leptophyltum n.s 17
Huloeeton slomeramg. 1.4 L “n 14
Artentisih tridenia 1700 105 h T 11 0.3 H
Aster sp. 21 +h 1
Aster sp, #2 - 1 - 1
Aster senpulornm 0.7 23
Chavnaetls donelasii 0.3 4
Chrysothamnus NaUs =S n: 3 1.6 34 n 4 s
Evigeron pumilns 0. 11
Lysolesmia sramliflory - 1
Avabis spursiora B 11 1.0 13
Deseurainia sophiam - 1
Lepidium pertoliarm 02 2
Sehoenneramhe lHnifolia N1 T
Sisynhrinm altiscimom - 1
Stanleya virillilorg - 1
Menziesia slahelly - 1
Azvopyron eristium L. 15 ala 160 a0 154
Avropyron spicamm 6.0 35
Bromus tectornm n.7 b
firyzopsis hymenniles 5.2 e n.2 3
Poa sandhe reii (5 14 1.2 a5
Sitanion hystrix 5.0 ui
Astracalus purshii 1.0 16
Alliam geyeri - 1
Sphaeraleen munroana -+ 1
Eriastram sparsiflornm - 3
Gl leptome rin - 3
Plilox homtii 1.4 14
Erioconum cernnm + 1
Cordylanthus ramosns - 1
Total number of species 31 2 & 5
Tutal percent of COVerage 1.6 o2 383 44.1
Species diversity (H) Z2.85a 0.2%7h 1.15¢ 0,544

*Species diversities followed by a diiferent letter are different (P < 0.05).

"Percent coverage less thun 0.1,

GRAZED CWG thac year was on 12 May, again almost rwo weeks after the sheep
had been moved.

Non-nesting Birds

Thirty-six species of non-nesting birds were recorded in one of more of the study
areas (Table 3). The species diversity indices followed the same pattern determined for
nesting birds with UNGRAZED SAGE = GRAZED SAGE > UNGRAZED CWG >
GRAZED CWG (Table 3). Significancly fewer non-nesting birds were recorded in
the two CWG areas than in the conrrol area, bur significancly more were found jn the
GRAZED SAGE than in any ocher area.
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TAELE 2, Numher of nests (relative density) and species diversiy of nesting birds in grazed and
ungrazed habitars dominated by sarebrush CArtemisia tridenc) Or by crested wheng-
Erass (Aeropyron eristatum) on the INEL site, 1976 and 1977.a

UNGRAZED GRAZED

CRESTED CRESTED

WHEAT- WHRAT-

SPECIES SAGCGEBRUSH GHASS SAGEBLUSH (ZFITASS
Suge Groused Crutroeereus urophasinng. n 0 1 0
Mourning Dove Zenuida macroura 3 0 1 0
Short-cared Owl Asin lammens 1 1 0 i
Loggerhead Shrike Lanius ludovieiinys 1 n 1 i}

Horned Lark Eremophila alpestris i

.
-

Western Meadawlark Sturnella nesteen | 4 i) "
Siage Thrasherd Orenseoptes moentangs Ky 0 I's n
Vesper Sparrow Puveertes eraminens 1] 1 0 0
Suwe Spurrowh Amphispizg hellj T ] 9 0
Brewer's Sparrowh Spizelly hreweri + 0 - 0
RELATIVE DENSITY 5a 10b it +h
SPECIES DIVERSITY 1.87Ta 1.19L 140 0o

*Relative densities and species diversity indices not followed hy the sume letter are differen (I
LRIES S

PSumehrush abligate (Braun et al, 197/),

TABLE 3 Number of ohservations relutive densityy and Shecies wliversin: nf ann-nesting hirds in
grazed and ungruzed habitnrs dominied by sagehrush or by crested WhealTrass on the
NEL Site. March, UG- August, 1077

UNGRAZED GRAZED

11511
IHASS

"
i

Hiitrsn

< £ ==

- - - -
SPECIES w " s
Red-tailed Hawk Buteo amaicensis 3 3 1 1
Swainson's Hawk Huteo swainsonf 15 1 3 1
Rough-legged Hawk Buteo lacopus 2 1 1 i}
Ferruginous Hawk Buteq rewilis 2 1 1 0
Northern Harrier Clreus exYianens 12 10 1% mn
Prairie Falcon Falco mexicanus 2 0 o 0
Kestrel Falen sparverius 1 1 4 2
Ring-necked Pheasant Phasianus enlchicus 0 0 F 1
American Coot Fulica anerieana 1 0 0 n
Killdeer Charailrins vocilerns n 0 b 2
Long-billed Curlew Numenius americanns 1 1 0 1
Poorwill Phalaenoptus nunailii 0 0 1 [}
Common Nighthawk Chordeiles minor 2 2 1 0
Common Flicker Colaptes auratus 1 1 2 n
Western Kingbird Tyrunnus vertealls 0 1 2 f
Say's Phoebe Sayornis suya 0 0 T n
Gray Flycatcher Empitonax wrichtii 1 n n n
Vinlet-green Swallow Tarchyeinem thulassina 0 0 1 1]
Rough-winged Swallow Stelzilopte ryx rulienilis 1 ] 2 2
Barn Swallow Hiremlo rusticy 22 4 1h 4
CHIT Swallow Petrochelidon pyrrhonog 0 1 4 2
Common Raven Corvas corax 1 1 17 3
Common Crow Corvus hrachyrhynehos 1 ] n n
Fock Wren Salpinetes ohsolptns n ] 1 n
American Robin Turdus misratorins 2! n n 0
Yellow Wirbley Dewlroiea petechia n 0 1 n
Red-winged Blickbird Acelaius phueniceus 0 2 1] n
Prewer's Blackbird Fupharos eyanocephalus g 12 28 3
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TABLE 3. (Continued)

Brown-headed Cowhird Molnthrus ater 4 1 an 1
Pine Siskin Spinns pinus 0 b} d n
American Goldlinch Spinus tristis 4+ n " il
Luark Buning Cakimosphiza melinocorys 1 n m i
Savannab Sparrow Passerculius samlwichensis 1 i i 2
Chipning Sparrow Spizella pissering n i} 1 I}
White-crowned Spicrow Zonotrichia leneophrys 1 1 5 I}
Snow Bunting Electrophenax nivalis A I8 14 Ay
RELATIVE DENSITY Uhi Al Iite Al
SPECIES DIVERSITY (M) 2.47a B 2010 RIS T
llelative deasities and Apectes JIversiy indices §00owed by w alifferent terrer e ilferenr L S T

Discussion and Conclusions
The response of avian populations o differenc land managemenc praciices in historic

sagebrush rangeland has received litcle atearion in the literacure. Sage grouse. Sage
Thrashers (Oreoscopres montanus). Brewer's Sparrows (Spizells breweri), and Sage

Spatrows (Amphispiza belli) ace consideced sagebrush obligates, dependenr on the
sagebrush eavironmear for nesting habitac (Braun er 4. 1976, Qur dzra bear our
this hyporheis. No nests of these species were locaced outside of the hubitazs dominazed

by sagebrush. Sagebrush obligaces accounced for 70 percear

of the nests in che concro
arez and 90 percent of che nests in che GRAZED SACE. Althsugh cthe dara are nor
conclusive, apparently those species noc restriczed w0 the sacebrush habicar may be
more sensitive o the effects of grazing chan sagebrush obl
non-obligace species may be demoastraring cheir abilicy to uril
under stress, an adapracive advantage nor shared by sagebrush oblivaces.

igates. Alrernatively, these
1ze diffecent habirats when

Mourning Doves (Zenaids macroura) ace ubiquitous game birds in Idaho. nestiny
in rtrees, bushes, and on the ground (Larrison ef 4f. 1967 ). In this study, all dove nests
were on the ground and placed under the crown of sagebrush planes. One hundred
sixcy observations of doves were recorded in the sagebrush habiracs and 65 in CWG
habizats, indicacing thar doves prefer sagebrush o cresced wheatgrass plantings and
may require brushy habitac for nesting acrivicies in certain areas of che west,

The planc species diversity was reduced in the habitac dominaced by sagebrush
and grazed by sheep. This diversicy was not accompanied by a reduction in the
density or che div rsicy of eicher nesting or non-aestng birds. Cresced wheatgrass
plantings also exhibired a significanc reduction in plaac species divessity concomitant
with significanc reductions in both che diversity and deasiry of nesting birds. Thus.
the general patcern of habirar use by nesting species appears 0 be relaced to the basic
physiognomy of the vegetacion, with those species nesting in sagebrush habicars
tarely if ever nesting in cresced wheacgrass plancings. and vice versa. This pattesn
also seems to be true for the number of Aon-nesting birds: more migranes and bicds
nesting off the study areas used the habicacs dominated by sagebrush chan used
crested wheatgrass plantings. .

The diversicy and densicy of aesting birds was furcher reduced in the area planced
with crested wheacgrass and grazed by sheep, indicating a synergistic effect. Also.
grazing appeared to result in a physical disturbance delaying the cnser of nestin:
acrivities by Horned Larks.

In conclusion, spring grazing by domestic sheep appears 0 be compatible wirh
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-hesting and fon-nesting bird populacions in sagebrush-dominaced habicars. However,
Plaating a former sagebrush range with crested wheargrass dramatically alters che
structure of the plane commuaity, rendering the habitar unsuitable for a diverse and
abundanr avifaung,
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