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Abstract:

This study, conducted during the summers of 1966 and 1967 in central Montana, represents the
pre-spray phase of a long term study designed to measure the effects of habitat alteration caused by
spraying of sagebrush upon non-game bird populations. Five 40-acre study plots, each scheduled for a
different type of treatment, were established on similar sagebrush-grassland habitat. The plots were
censused at intervals throughout the height of the nesting season to obtain quantitative data on species
composition and bird population densities. A general consistency in regard to both species composition
and bird population densities was found among the plots. Four species nested on all five plots; two
species nested on three plots; and one species nested on only one plot. Brewer's and vesper sparrows
comprised 84.7 percent in 1966 and 91.6 percent in 1967 of the entire non-game bird populations on
the plots. Quantitative measurements of canopy coverage of the vegetation and physical measurements
of nests in relation to big sagebrush (Artemisia tridentata) were made at nest sites of Brewer's and
vesper sparrows. All of 27 observed Brewer's sparrow nests were located off the ground (between 4
and 9 inches) within big sage plants which ranged,from 12 to 25 inches in height. Of 11 vesper sparrow
nests observed, all were located on the ground under sagebrush plants ranging in height from 6 to 16
inches. Of 12 species of birds which nested on the study areas, all utilized big sagebrush to provide
nesting cover with the exception of the horned lark. The summer food habits of Brewer's and vesper
sparrows were determined by examination of gizzards from 42 Brewer's sparrows and 47 vesper
sparrows collected on the study areas. Gizzards from 12 road-killed vesper sparrows supplemented the
food habits data for 1966. Animal foods, primarily grasshoppers and beetles, constituted the bulk of the
diet during early summer. A definite shift to plant foods occurred as the summer progressed and seeds
became more available, especially in the case of the vesper sparrow. The seeds of grasses, especially
Sandberg bluegrass in the case of the Brewer's sparrow and green needlegrass in the case of the vesper
sparrow, constituted the most important plant foods.
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ABSTRACT

This study, conducted during the summers of 1966 and 1967 in central
Montana, represents the pre-spray phase of a long term study designed to
measure the effects of habitat alteration caused by spraying of sagebrush
upon-non-game bird -populations. Five 40-acre study plots, each schéduled
for a different type of treatment, were established on similar sagebrush-
grassland habitat. The plots were censused at intervals throughout - the
height of the nesting season to obtain quantitative data on species com-.
position and bird population densities. A general consistency in regard
to both species composition and bird population densities was found among
the .plots. Four species nested on all five plots; two species nested on
three plots; and one species nested on only one plot. . Brewer's and ves-
per sparrows comprised 84.7 percent in 1966 and 91.6 percent in 1967 of
the entire non-game bird populations on the plots. OQuantitative measure-
ments of canopy ' coverage of the vegetation and physical measurements of
nests in relation to big sagebrush (Artemisia tridentata) were made at
nest sites of Brewer's and vesper sparrows. All of 27 observed Brewer's
sparrow nests were located off.the ground (between 4 and 9 inches) with-
in big sage plants which ranged. from 12 to 25 inches in height. Of 11
vesper sparrow nests observed, all were located on the ground under sage-
brush plants ranging in height from 6 to 16 inches. Of 12 species of
birds which nested on the study ‘areas, all utilized big sagebrush to pro-
vide nesting cover with ‘the.exception of the horned lark. The summer food
habits of Brewer's and vesper sparrows were determined by examination of
gizzards from 42 Brewer's sparrows and 47 vesper sparrows collected on
the study areas.' Gizzards from 12.road-killed vesper sparrows supple-
mented the Food habits datd for 1966. Animal foods, primarily grass-
hoppers and beetles, constituted the bulk of the diet during early summer .
A definite shift to plant foods occurred as the summer progressed and
seeds became more available, especially in the case of the vesper spar-
row. The seeds of grasses, especially Sandberg bluegrass in the case.of -
the Brewer's sparrow .and green needlegrass in the case of the vesper
sparrow, constituted the most important plant foods.




INTRODUCTION

The increasing trend toward sagebrush (4drtemisia spp.) manipulation
on private and public lands.in'the West has caused concern among wild-
life biolegists, * One result of thié concern is a 10-year research pro-
ject, initiated jointly in 1965 by the Montana Fish and Game Depértment
and the Bureau of Land Manaéement.' This project is deéigned to measure ..
ecologic changes induced by,various méthods-of sagebrush éontrol.

As pért of the above.project,,fhisustudy is designed- to determine
the.effects of habitat alteration upon nen-game bird species. " This paper
presents quantitative -data gathered by.the author duaring the summers of

1966 an@“19§7, the pre-spray phase of the project.




DESCRIPTION OF THE AREA

Four areas (Figure l), all located on lands administered by the
Bureau of Land Management, &ere selected for intensive study. These areas,
located in central Montana within 20 miles of the Town of Winnett, lie
within or adjacent to an area locally known as the Yellow Water Triangle
Area. The principal'landluse in this area is livestock grazing.

The vegetation was characteriéed by a sagebrush-grassland type.
Predominant shrubs included: broom snakeweed (Gufierrezia sarothrae) ,
rubber rabbitbrush (Chrysothamnﬁs nauseosus), and big saée (Artemisia
tridentata), with the latter ﬁaving-the greater density in most situa-
Fions.'.Thé prihcipai graSSeé.weré western wheatgrass (dgropyron smithii),
biuebunch whéétgréss (Agropyron spicatum), blue grama (Bouteloua gracilis),
June grass (Koeleria cristata), various species of Bluegréss (Poa spp.),
especially Sandberg bluegrasé (Poa secunda), needle and thread (Stipa
coﬁqta), and greeﬁ needlegrass (Stipa viridula). Threadleaf sedge (Carex
filifolia) was also abundant. Yarrow (Achillea millefolium), fringed
sagewort (4drtemisia frigida), plains prickly pear (Opuntia polycantha),
plantain (Plantago spp.), American vetch (Vieia americana), and Hood's
phlox (Phlox hoodii) were the dominant forbs. Various degreeé of domi-.
nance and association between grass and forb species existed throughout
the area., A more quantitative description of the vegetation on each plot
is presented in a later section.

Gieseker (1940) describes the climate for the area as semiarid, char-
acterized by,moderatgly low rainfall, low humidity, and great extremes in

summer and winter temperatures. The average annual precipitatien for the
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area is 12.57 inches. The mean average annual temperature is 45.4
degrees F. (United States Department of Commerce Weather Station at Flat
Willow). A more complete description of the area is given by Bayless
(1967).

Precipitation on this area for the éfudy period June through August

totaled 2.23 inches in 1966 and 6.49 inches in 1967.
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Figure 1. Map showing the four sagebrush control study areas.




METHODS

Five different sagebrush manipulation treatments were scheduled for
the overall study. Bird study plots were established on treatment areas
scheduled for total kill and strip spray on-the Winnett Area (Appendix,
Figure 2), and partial (60 percent) kill on the Iverson Area (Appendix,
Figure -3). Two control plots were also established, one on which grazing
is to be deferred and one on which grazing is to be continued.

Study plots were 40 acres in size. Each plot was gridded throughout
at intervals of 330 feet. Small flags, projecting just above the-level
of the sagebrush, marked the boundaries.

Bird censuses were conducted between 5:00 a.m. and 9:00 a.m. from
June 17 through July during both summers by the territory-mapping tech-
nique employed by Williams:(1936), Warbach (1958), and Finzel (1964).

Two hours were required to cenéus one plot, consequently two adjoining
plots were usually censused each day.- A study plot censused during the
first census period (5:00 a.m. to. 7:00 a.m.) on the first day was cen-
sused during the second (7:00 a.m. to 9:00 a.m.) on the following day.
Each study.plot was censused at least three times .in 1966 and five times-
in 1967 during the height of the breeding season. The procedure consis-
ted of walking along the five north-south lines of the plot and returning
to the starting point along the five east-west lines. The census route
was constant throughout both summers. To aid in bird identification the
author used a 9 x 35 binocular. A map similar to that described by.
Kendeigh (1944) Was used for recording the location of all birds seen

andheard. A new map was used for each census. Also noted on the map

-
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were locations of nests, direction of flight if birds flushed, and be-
havior, especially breeding bird-activities.

To obtain breeding bird population density estimates, a -composite
map for each study plot was constructed at the end of the seasonal cen-
susing period. Most of the breeding birds maintained a "Type A" terri-
tory (Nice 1941), whereby the defended area was used for mating, nesting,
and feeding of adults and young. Consequently the adult.birds remained
in a restricted area for an extended time.,. The recorded observations
were clustered into groups which represented the general limits of a
territory of one-pair of birds. By counting these territories an esti-
mate of the number of breeding pairs of each sbecies residing on the
plots was obtained. . Breeding bird densitiés are expressed as pairs per
100 acres (Kendeigh op cit.).

Vegetational measurements were taken at nest sites of Brewer's
sparrows (Spize?la,breweri} and vesper sparrows (Pooecetes gramineus), -
the two most.abundant bird species on the study plots. Nomenclature is
that of Booth (1950) and Booth and Wright (1959).

A modification of the method described by.Daubenmire (1959) was
employed, whereby five 2 x 5 dm plots were placed at regular intervals
along each of four 25-foot lines on cardinal compass points from the
nest site. The percent canopy coverage of each taion, and percentages

of bare ground, rock and lichens were also recorded for each plot. -

Classes were: Class 1 0-5 percent: Class 2 = 5-25 percent; Class 3 =
25-50 percent; Class 4 = 50-75 percent; Class 5 = 75-95 percent, 'and

Class 6 = 95-100 percent. The midpoint of each class was the value used




in data tabulations.

The canepy coverage -of sagebrush occurring along the four 25-foot
lines ‘'was measured at each nest site. Also recorded were the height and .
diameter of sagebrush plants selected -as nesting sites, height oﬁ.nests
above ground, ‘and number of eggs.oriyoung_in nests. |

Brewer's and vesper sparrows were collected from sagebrush-grass-—
land ‘habitat during evening for amnalysis of foed habits. During the time
of censusing, all birds were coellected at least one—hélf mile from the-
study plots..

‘Gizzards were preserved in a 10 percent formalin solution for later
analysis by the author at .the Mentana Fish and Game Research Labo?atory\
in Bozeman. .Road kills in:the viéinity'of the study areas supplemented
the food habits data.

The total food.volume in passerine birds is so small that measure-
ment of individﬁal items is impractical (Martin et al. 1946). Food-
items were visually estimated.as a percent of.the total gizzard contents.,
These percentages.were totéled and -averaged using the aggregate percent
method -(Martin op eit.).

Seeds from gizzards were identified with assistance. from Mr. Loren
Wiesner qf the .Montana Crain Inspection Laboratory.at Bozeman, 'and the-
staff of the Federal Seed Laboratory in Sacramento, California. Dr.
Norman L. .Anderson, Professor of Entemology at Montana State University,
and ‘Mr. John Banfill, é student at Montana State University;*assisted

in didentification of.insects and fragments found.in gizzards.

~




RESULTS
Breeding Bird Populations

Winnett Defer ControZ:Plot{ - Five species of birds utilized this
study plot for breeding (Table I). A brood of eight sage grouse. (Centro-
cercus-urophasianﬁs) was observed during each of two successive censuses
in 1967.

The greatest bird densities in 1966 occurred on June 27 when 114
observations were recorded, .and in 1967 on July 12 when.121 observations.
were recorded.

Brewer's and vesper Sparrows were the two most abundant species.
Each of these species comprised 4h 4 percent in 1966, and 53.3 and 33.3
percent, respectively, in 1967, of the total breeding bird populations.

Horned larks .(Eremophila alpestris) were present during both sum-—
mers, but established a territory only dufing the summer of 1967.

The percent canopy coverage of the vegetation, based on.eight Daub~-:
enmire transects, was 76.4. Of this.vegetative cover, grasses and grass-.
like plants  comprised 35.2, forbs 15.7,‘and shrubs 24,2 percent, Lichens
made up the remaining 1,3 percenﬁ. The principal grass was Agropyron.
smithii, .followed by Koeleria cristata and Poa spp. - The predominant
fo?bs were Vicia americana, Phlox hoodii, Sphaeralcea. coccinae, and
Artemisia frigida. Artemisia. tridentata was.the dominant shrub.

Winnett Total Kill Spray Plot. - With the exception of the lark
bunting (Calamospiza melanocorys) for which only one observation was
recorded, the specieé composition of breeding birds on the Winnett total
kill spray plot was idgnt%cal,to that of ‘the Winnett defer contrél‘plot

(Tables I and II).




.............

I T 1op74%

Average No.  Number 'Pgiis.Pet Average No. Namber Pairs Per
f,SPECies :v-:OPs,/CensusL_ Pairs' IQOjAbres' : '~~Obsf/Census , Pa?rs- 100 Acres
Brewer's Sparrow 40 - 12 30 56 16 40
Vesper Sparrow 46 12 30 29 10 25
W. -Meadowlark 5 2 ‘5> 5 2 5
Lark Bunting 2. 1 2.5 2 . 1 2.5
Horned Lark - | - - 2 . 1 2.5
TOTALS._ 93 . . .27 . 67.5 94 30 75.0

* Data obtained -from three censuses:. June 27, July 6, and July 10.
*%Data obtained from four censuses: June 19, June 21, July.7, and July 12.
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TABLE II. - ESTIMATED NUMBERS OF BREEDING BIRDS ON WINNETT TOTAL KILL SPRAY PLOT.

1966%

1967%%

Average No. Number  Pairs Per Average No. Number Pairs per

Species. . . Obs./ansusclha:Paits- - -100 Acres Obs. /Census _Pairs- © 100 Acres
Brewer's Sparrow - 15 5 12.5 38 15 37.5.
Vesper Sparrow 35 10 25 .29 11 27.5
W. Meadowlark 2 1 2.5 2 1 2.5
Horned Lark 2- -_E _E;i 2 1 2.5
54 A7 825 71 28 70.0

TOTALS

% Data obtained from four censuses:
**%Data obtained from six censuses!

July 11, July 12, July 14, and July 23.
June 19, June 20, June 24, June 29, July 6, .and July 14,

- 0T -
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Because of a delay in establishing this study .plot, censusing was
not begun until July 11, 1966, allowing only four late censuses to be
taken. The density esfimates included only late nesters and. thus are
not comparable to densities found in 1967.

Of the total breeding bird population Brewer's and vesper sparrows
comprised 29.4-and 58.8 percent, respectively, in 1966 and 53.6 and 39.3
percent, .respectively, in 1967.

The greatest bird densities were recorded during the first .census,
July 11, .1966 when 78 were recorded; and on June 20, 1967 when 86 were
recorded. . A census on July.23, 1966, revealed only.four.Brewer's and
18 vesper sparrows.

vCanoby coverage of the vegetation on this plot measured 85.3 percent.
Grasses and grass-like plants comprised 49.0, forbs 17.6, shrubs 16.7, and
lichens 2.0 percert. Agropyrén smithit, Agropyron spicdtum, and Stipa
viridula were the principal grasses.. Dominant forbs were Phlox hbodiiz
and Vieia americana. Artemisié,tridentata-waS‘the most important shrub.

Winnett Strip Spray Plot. - Of the six species of birds which nested
on.the Winnett strip sprayr;lot,.only the Brewer's sparrow and the vesper
Sparrow were preséntvduring both summers (Tablé ITT). The horned lark,
sage thrasher (Oreoscoptes montanus), western meadowlark (Sturnella
neglecta), and mourning dove (Zenaidura macroura) were present as breed-
ing pairs for only omne sﬁmmer. One sage grouse and one sage thrasher
observation were made in 1967.

Brewer's and Vesperlsparrows constituted 54.5 and 36.4 ?e¥c§nt,.

respectively, of the total breeding bird population in 1966. In 1967




TABLE III. ESTIMATED NUMBERS OF BREEDING BIRDS ON THE WINNETT STRIP SPRAY PLOT.

1966% , . 1967

Average No. Number  Pairs Per Average No. ° Number ~  Pairs Per
Species - 'Obs./Census- >"V?airs lQO‘Acres>‘_ . . Obs./Census _ Pairs ; 100 Acres

Brewer's Sparrow 46 12 30 ' 41 14 35
Vesper Sparro%“'* 34 8 20 ‘ 16 5 12:5
Sage .Thrasher ™ 2 1 2.5 - - -
Horned Lark 2 1 2.5 - - -
Mourning Dove - - - 1 1 2.5 ]
W. Meadowlark - - - » 2 1 2.5" F

TOTALS o 81 2 55 60 21 52,5

* Data obtained from three censuses:. July.6, July 10, and July 14.
%#%Data obtained from six censuses: June 20, June 22, June 24, July 6, .July.9, and July 15.
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these same species comprised 66.7 and 23.8 percent, respectively.

The highest total bird count in 1966 was on July 6 when 107 were re-
corded, and on July 9, 1967 when 80 were recorded.

The canopy coverage of the vegetation totaled 76.4 percent. Grasses
and grass-like plants comprised 42,9 percent of this total. The mo;t abun-
dant grasses were Agropyron spicatum, Agropyron smithiiy Bouteloua graci-
lis, "and Koeleria cristata. Forbs, especially Vieia americana, Plantago
sbp.,‘and Achillea millefolium, made up 12.5 percent. Shrubs, especiélly

Artemisia. tridentata; comprised.l4.5 percent.  Lichens constituted 6.5
percent.

Iverson Open Control Plot. - Although six species of birds utilized
the Iverson control plot for breediﬁg in'l966, only three species nested
on this plot in 1967 (Table IV). |

Brewer's and vesper sparrows were the -two most abundant species com="
prising 51.6 and 25.8 percent, .respectively, in 1966, and 66.7 and 23.8
percent, respectively, in 1967 of the total breeding bird population.’

In 1966 the greatest number of birds was recorded on June 21 when
104 were recorded. The highest total count in 1967 (100 observations)
was made July lOﬂ

The percent cover of the vegetatien on this plot Was‘86.7 Of this
total, grasses and grass-like plants comprised 39.6, forbs 11.2, -shrubs
29.3, and lichens 6.6 percent.' The most abundant grasses were Agropyron
spteatum, -Agropyren smithii; Beouteloua gracilis, Koeleria cristata, and
Stipa comata. Vicia americana, Lepidium densiflorum, and PZanta§o~spp.
were the principal forbs. Artemisia tridentata was the meost important

shrub.




TABLE IV. ESTIMATED NUMBERS OF BREEDING BIRDS ON THE IVERSON OPEN CONTROL PLOT.-

1966%:. - - - : o 1967 %%

Average No.  Number Pairs Per Average No. Number Pairs Per
Species .. Obs./Census-- -~ Pairs- 100. Acres . Obs. /Census Pairs =~ 100 Acres
Brewer's Sparrow 50 -16 40 b4 14 35
Vesper Sparrow- 24 . 8 . . 20 23 8 20
W. Meadowlark 5 2 5 2 1 2.5
Lark Bunting 6 3 7.5 -= - -
Horned Lark 2 1 2.5 - - - ,
, ' _ L
Sage Thrasher 3 1 2.5 - - _ ~
—_ -_ —_— - - -_— 1

TOTALS 90 31 - 77.5 69 23  57.5

% Data obtained from four cénsuses: June 17, June 18, June 21, and June 26,
#*%Data obtained from five censuses: June 17, June 18, June 23, July 8, and July 10.
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Iverson Partial Kill Spray Plot. - The species composition of non-
game breeding birds on the Iversbn partiai kill spray plot was identical
to that of the Iverson control plot during both summers (Tables IV and
V). One game species, the sage grouse, .also used this plot for nesting
in.1966.

Brewer's and vesper sparrowslwere the most abundant .species compris-
ing 51.9 and 29.6 percent, respectively, in 1966, and 58.8-and 35.3 percent,
respectively, in 1967 of the total breeding bird population.

* The highest total ébunt in 1966 was made on June 26 when 99 were re~
corded, and in 1967 on June 17 when 58 were recorded.

The canopy coverage of the vegefation totaled 67.5 percent of which
grasses and grass~like plants comprised 31.7 percent.. The most important
grasses were Bouteloua gracilis, Agropyron smithii, Stipa comata, and
Poa spp.- Forbs, primarily Phloﬁ hoodii; Artemisia frigida, and Plantago

Spp.,-constituted only 5.1 percent of the total coverage. ., Shrubs, és-

. pecially Artemisia tridentata, comprised 27.0 percent, and lichens made

up 3.7 percent of the total coverage.




TABLE V. - ESTIMATED NUMBERS -OF : BREEDING. BIRDS ON THE IVERSON PARTIAL KILL SPRAY PLOT. '

1966% . . | 1967%%

Avefage.Nb,_ ) Numbeﬁ - Pairs Per Average No. Number Pairs ?er
Species . - Obs./Gensus' ~  Pairs” 100" Acres Obs./Census. Pairs 100 Acres
Brewer's Sparrow 55° 14 35 29 10 25
Vesper Sparrow 24 8 20 16 6 15
W. Meadowlark 2., 1 2.5 2 1 2.5
Horned Lark ’ 4 . 2 5 - _— _—
Lark .Bunting - 3 1 2.5 - ~-- . - !
s
Sage -Thrasher 2 1 2.5 -= --' - T
Sage .Grouse 1 - - - - | -

TOTAL o L.

27 67.5 47 7. 425

* Data obtained from feour. censuses:,
*#%Data obtained from six censuses:

June 17, June 18, June 21, June 26. :
June 17, June 18, June 23, July 8, July 10, and -July 18.
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Nesting
.Brewerls Sparrowul— Twehty-seven Brewer's sparrow nests were found
on the study areas. All were lecated off.the ground within big sage
plants.(Table VI). Individual sagebrush plants containing Brewer's spar-
row nests ranged in height from-12 to 25 inches and averaged 18.5 inches. -
Twenty nests, or 74 percent, were found between 6 and 8 inches above the

ground, '

TABLE VI.  THE HEIGHT ABOVE THE GROUND OF 27 BREWER'S SPARROW NESTS FOUND
ON THE STUDY AREAS.

Height of Top of.Nest‘AboveiGrdun&_in Inches Number -Nests
3 0
4 1
5 2
6- 8
7 - 7
8. 5
9 4
10 -0

The- canopy coverage of big sage at nesting sites of Brewer's sparrows,
based on the 100-foot line intercept method, averaged 31 percent (Figure 4)..
‘The canopy coverage of big ‘sage at nesting sites, based on 27 Daubenmire
transects, averaged 20 percent (Figure 4).

A detailed description of the vegetation found at the nesting sites
of 27 Brewer's sparrows is given in the Apﬁeﬁ&ix, Table VII.

The number of eggs in completed.clutéhes of .19 Brewer's sparrow nests

ranged ﬁroﬁftwo to four and averaged 3.26 (Table VIII).
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TABLE VIII. CLUTCH SIZES OF 19 BREWER'S SPARROW. NESTS FOUND ON THE STUDY.

ARFEAS.

Number Eggs in Nest Nuniber Nests _ - Peréent

1 0 ' 0

2 1 5.2

3 12 63.2

4 ‘6 31.6-

D 0 . ‘ : 0

Vesper Sparrow. -.All of 11 vesper sparrow nests found on the study.

areas were located on the ground directly under big sage plants which .
ranged in height from 6 to 16 and averaged 12.9 inches.

Abundance of sagebrush at nesting sites of vesper sparrows varied
greatly., Based on the liﬁe intercept method, the canopy coverage of big
sage ranged from a high of 32 to a low of 3 and averaged 14.5 percent
(Figure 4). The percent canopy coverage of big sage also varied greatly
according to ‘the Daubenmire method, ranging from 21.to 1 and averaging 10
percent (Figure 4).

Four vesper -sparrow nests containing completed clutches were found.
Each. of three nests contained three eggs, and one contained four,
averaging 3.25 eggs per clutch.

A detailed déscription of the vegetation comprising 11 vesper sparrow
nest sites is given.in the Appendix, Table IX. | s

Other Species. - With the exception of the hormed lark which nested
on bare or sparsely covered ground, all other species which nested on the
study plots, meadowlark, lark bunting, sage thrasher, mourning dove, and

sage grouse, established nests either within or directly under big sage

plants.
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Four .species, the Brewer's blackbird, mallard, pintail, and widgeon,.

nests of which were found on the studj areds but not on the -study plots,

also utilized big sage plants a§ hesting cover.’
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Food Habits

Brewer's Sparrow. - The freaquency of occurrence and percent of total
diet of the various food items in 42 gizzards collected from Brewer's
sparrows during July and August of 1966, and June, July, and August of
1967 are given in Table X,

The predominant animal foods of Brewer's sparrows during both summers
were grasshoppers (Acrididae), leaf beetles (Chrysomelidae), and snout
beetles (Curculionidae). These food items comprised 4§ percent in 1966
and 59 percent in 1967 of the total summer diet (Table X).

The seeds of bluegrass, especially Sandberg bluegrass (Poa secunda),
green needlegrass (Stipa viridula), and blue grama (Bouteloua gracilis)
were the principal plant foods taken by, Brewer's sparrowé. These foods
comprised 22 percent in 1966 and 11 percent in 1967 of the total summer
diet (Table X).

Vesper Spafrow..- Table XI lists the frequency of occurrence and per-
cent of the total .diet of the various foed items found.in 47 gizzards .col-.
lected -from vesper,sparroﬁs.during July and August of 1966, and June, July,
and August of 1967. The items found in gizzards of 12 road-killed ves-
per sparrows during July and August, 1966 are listed in the Appendix,
Table XII. - : .

Grasshoppers, leaf beetles, and snout beetles were the predominant
animal foods of vesper sparrows during both summers. These items consti-
tuted 59 percent in 1966 and 42 percent in 1967 of the total-ﬁumpér diet

of vesper sparrows collected on the study areas (Table XI). - These §éme
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foods comprised 57 percent of the diet of 12 road-killed individuals found
along the highway.off the study areas (Appendix, Table XII).

A wide variety of plant foods, principally seeds of grasses, grass-—

like plants, and forbs was eaten by vegper sparrows (Table XI).: The princi--

pal plant food during both summers was the seeds of green needlegrass,
comprising 19.percent in 1966 and 21 percent in 1967 of. the total summer
diet. This same species also comprised 4 percent of the total diet of the

road-killed vesper sparrows (Appendix, Table XII).

N




TABLE X. FREQUENCY OF OCCURRENCE AND PERCENT OF DIET COMPRISED BY ITEMS FOUND IN GIZZARDS OF 42 BREWER'S SPARROWS DURING THE SUMMERS

OF 1966 AND 1967.

JUNE JULY AUGUST TOTAL
1967 1966 1966 1967 1966 1967
Fre- 8% Per- Fre- 13*% Per- Fre- 10* Per Fre- 4* Per- Fre- 7% Per- Fre- 17* Per- Fre- 25% Per-
quency cent quency cent quency cent quency cent quency cent quency cent quency cent
GIZZARD CONTENTS Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet
ANIMAL FOODS
Orthoptera (Acrididae) 100 34 100 34 80 31 100 16 100 38 100 30 92 33
Coleoptera (Curculionidae & 100 37 92 21 100 26 100 15 71 11 94 19 92 26
Chrysomelidae)
Lepidoptera larva (Pieridae) 25 5 - - 20 1 -— - 14 4 - - 20 3
Hymenoptera (Eulophidae & - - 23 tr** 10 tr - - -— - 18 tr 4 tr
Formicidae)
Heteroptera (Membracidae) - - - - 20 1 25 tr - - 6 tr 8 tr
Diptera (Asilidae) - - = == - == == - 14 tr -— -— 4 tr
Arachnida - == e S 20 . == - - - 6 £y 4 tr
TOTAL ANIMAL FOODS 100 76 100 55 100 60 100 31 100 53 100 49 100 62
PLANT FOODS
Poa secunda - - 62 15 70 12 25 tr 14 i 53 12 32 5
Stipa viridula - -— 23 5 10 3 50 3 29 9 24 4 12 4
Euphorbia spp. - = = - 20 8 - - - - - - 8 3
Bouteloua gracilis - - — e - e 100 25 43 8 24 6 12 2
Amaranthus spp. - - = - - - 25 3 - - 6 tr - -
Stipa comata == — == == = = 25 3 - -— 6 tr - -
Potentilla spp. - -— — - - - 25 tr - - 6 tr - -
Plantago purshii == —= == - — — - - 14 1 - - 4 tr
Chenopodium album - - - - - - = — 14 2 = — 4 te
TOTAL PLANT FOODS 00 00 85 20 80 23 100 34 86 21 88 22 56 14
GRIT 88 17 100 14 80 9 100 22 100 18 100 16 88 14
UNIDENTIFIED 38 7 100 i L 60 8 100 13 43 8 100 12 60 8
* Sample size. ** Indicates value less than 1 percent.




TABLE XI. FREQUENCY OF OCCURENCE AND PERCENT OF DIET COMPRISED BY ITEMS FOUND IN GIZZARDS OF 47 VESPER SPARROWS DURING THE SUMMERS
OF 1966 AND 1967.

JUNE JULY AUGUST TOTAL
1967 1966 1967 1966 1967 1966 1967
Fre- 8% Per- Fre- 12* Per- Fre- 13% Per- Fre- 5% Per- Fre- 9% Per- Fre- 17*% Per- Fre- 30% Per-
quency cent quency cent quency cent quency cent quency cent quency cent quency cent
GIZZARD CONTENTS Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet
ANIMAL FOODS
Orthoptera (Acrididae) 88 29 100 41 92 21 100 48 89 29 100 44 90 25
Coleoptera (Curculionidae & 100 29 67 13 77 14 100 25 78 9 76 15 83 17
Chrysomelidae)
Lepidoptera larva (Pieridae) 50 8 o - - - - - 11 A ¢ - - 13 2
Hymenoptera (Formicidae & 13 trk* 50 1 15 tr 20 tr 11 tr 41 1 13 tr
Eulophidae)
Odonata - - Co - 8 2 - -— - -— - - 3 tr
Arachnida - - - - 8 tr - - 22 2 - - 10 tr
Mallophaga == i - —_ - - - - 11 tr - - 3 tr
Heteroptera (Membracidae) - - - - - - - - 11 tr - - 3 tr
TOTAL ANIMAL FOODS 100 66 100 53 100 37 100 73 100 4 100 60 100 44
PLANT FOODS
Stipa viridula 13 tr 92 24 85 31 80 8 56 26 88 19 57 21
Carex spp. 25 8 - - 15 2 - - 22 tr - - 20 3
Viola spp. 25 3 == e o 33— = — - o 2 10 2
Androsace septentrionalis 13 3 - - - - - - - - - -— 3 tr
Plantago purshii - - 17 tr - - - - - - 12 tr - -
Amaranthus spp. -— - 8 3 15 tr -_ - 11 tr 6 2 10 tr
Thlaspi arvense - - 8 tx - - - - - - 6 tr - -
Camelina microcarpa - - 8 tr 8 T 20 tr - - 12 tr 3 tr
Sporobolus eryptandrus - - 8 tr - - - - - - 6 tr = o
Poa spp. - - 8 5 5 - - 20 3 - - 12 tr — s
Portulacaceae - - 8 3 - - - - 11 3 6 2 3 tr
Euphorbia spp. - - - - 46 12 -- - - . - - 20 5
Bouteloua gracilis - - - - - - 20 tr - -= 6 tr - —
Stipa comata - - - - - - - - 44 19 — o 13 6
Chenopodium album - - - - - - -— - 22 £ - - G i tr
TOTAL PLANT FOODS 63 14 100 30 100 48 100 9 100 48 100 23 87 37
GRIT 88 6 75 7 100 7 100 6 100 7 82 6 97 7
UNIDENTIFIED 63 14 100 10 62 8 80 12 22 3 100 10 80 10

=0

* Sample size. ** Indicates value less than 1 percent.




DISCUSSION

Breeding Bird Populations. - A comparison of the breeding populations
of non-game birds on the five study p;ots revealed a .general consistency
with regard to the species éomposition.' Four species, the Brewer's spar-
TOW, Vesper sSparrow, meadéwlark, and horned lark, nested on all five study
plots; two species, the lark bunting and sage thrasher, nested on three
plots:; and one species, the mourning dove, nested on only one plot.  The
similarity in species.compositioﬁ of breeding birds on plots located on
the same study areas is even more striking. The entire non-game bird
populations on both study plots located in.the Iverson area were comprised
of the same six species in 1966, .and the same three species in 1967. - The
plots located on the Winnett area show a slightly greater variation in
species composition. Four species were common to all three plots, while
each of three species nested on .only one plot.

Brewer's and vesper sparrows were the most abundant nesting birds
comprising 84.7 percent in 1966 and 91.6 percent in 1967 of the total
breeding bird populations. Baldwin (1956) in northwestern Montana, and
Huey and Travis.(1961) in New Mexico, also found Brewer's and vesper
sparrows to be the most common non-game birds in sagebrusﬁ areas.

Yearly fluctuations in breeding bird densities on plots located on,
the Winnett area were quite 'small (1966 census data from the Winnett
-total kill spray piot excluded because of late censusing). However, a
substantial'redﬁction in breeding,bifd densities (20 and 25 pairs per 100
acres) as well as a 50 percent reduction in species composition occurred
on both plots located on the Iverson.area in 1967, These reductions were -

undoubtedly a result of excessive rainfall (over .6 inches) which féll in
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this area in a relatively short time early in June, 1967, causing flood
conditions throughout this area. This severe interruption of nesting
activities measurably suppressed nesting of horned larks, lark buntings,
and sage thrashers on these plqtso'

A comparison of breeding bird populations on the study plots (ex—
‘cluding census data from the Winnett total kill spray plot) during 1966
reveals a general consistency both in regard to the average number of
observations per census (range:. 93-84) and the number of pairs per 100
acres (range: 77;5—55). The 1967 census data show a somewhat greater
variability among plots due to the decrease in breeding bird population
densities on the plots located on the Iverson area. When the total num-
ber of pairs of breeding birds per 100 acres from each plot (excluding
Winnett total kiil spray plot) during 1966 are averaged, the result is
66.8 pairs per 100 acres.  This figure compares favorably with the 65
pairs per 100 acres found by Saunders (1936) in shrublands (brushy pas-
tures) in the Allegheny State Park of southwestern New York. . The 1967
census data yield an average of 59.5 pairs per 100 acres. This lower
figure is a result of the decrease in bird population densities on the
two plots located on the Iverson area.

Nesting. - Of 12 species of birds which utilized‘the study areas
for nesting during the éummers of 1966 and 1967, all were ground nesters
with the exception of the Brewer's sparrow and the sage thrasher which
constructed their nests off the ground within big sage plants. All of
the gfound-nesters utilized big sage to provide overhead cover except

the horned lark which nested on bare or snarsely covered ground.
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The data show that the Brewer's and vesper sparrows utilized two
distinct niches for nesting in“this sagebrush-grassland habitat. Al-
though the presence of sagebrush appears to be a nesting requirement for
both species on the.study plots, the data indicate more specific nesting
requirements with regard to sagebrush in the case of the Brewer's spar-
row. Whereas the vesper sparrow tolerated a wide range of sagebrush a-
bundance (canopy coverage of big sage ranged from 3 to 32 and averaged
14.5 percent), -the Brewer's sparrow apparently.preferred more dense
sagebrush situations (canopy coverage of big sage ranged from 15 to 49
and averaged 31 percent). Although there was some overlap in regard to
the height of sage plants used by these 'species in nesting, the taller
(12-25 inches) sage plants were preferred by Brewer's sparrows, while
vesper sparrows utilized the shorter (6-16 inches) plants. The apparent
versatility of the wvesper sparrbw in its nésting requirements may help
to account for the wide distribution of this species throughout the
northern half of the United States, whereas the Brewer's sparrow is
much more restricted, due perhaps to its more rigid nesting requirements
(Martin, Zim, and Nelson 1951).

Although in this study the Brewer's sparrow utilized only big sage,
since it was the only large shrub available on the plots, Hardy (1945)
and Wing (1949) found a variety of shrubs including greasewood (Sarcobatus
vermiculatus) used in nesting by this species. |

Food Habits. - The data show considerable overlap in food habits be-
tween Brewer's and vesper sparrows. Both species gengrally followed simi-.

lar broad shifts in regard to food items utilized throughout the summer.
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These shifts apparently -occurred as a result of preferences and of changes
in availability of the wvarious food items.

Animal foods comprised:the bulk of the &iet in early summer, but grad-
ually declined in importance.as insect numbers declined and seeds became
available. The entire diet of Brewer's sparrows collected during June,
1967 consisted of animal matter while these same foods'comprised only 53
percent of the diet of Brewerfs sparrows collected during August of the
same year. Animal foods comprised 66 percent of the diet of vesper spar-
rows collected during June, ;@67 as compared with 41 percent in August of
the same year. Grasshoppers and beetles comprised. the bulk of the animal
foods for'both.spécies throughout the summer. Lepidoptera, which were
taken primarily in the larval stage, comprised a significant portion of
the animal diet only during the early summer, and use decreased as the
summer progressed. Beetles comprised the bulk of the animal diet early
in the summer; however, their importance decreased as grasshoppers became
more available during July and August.

Plant foods appeared to be taken as they became available. The
variety of seeds consumed as well as the percent of the total diet com-
prised of plant foods generally increased for both species as the summer
progressed. The seeds of grasses, ‘especially Sandberg bluegrass in the
cdase of the Brewer's sparrow and green needlegrass in the case of the
vesper sparrow, were the pfincipal plant foods.

The data show considerablé differences between the two summers in
relative importance of plant and animal foods comprising the diet% of

both species. These differences may be explained on the basis of avail-
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ability resulting from moisture conditions throughout the summer.

As a result of the unusually dry summer of 1966 (61 percent below
normal prgcipitation), most grasses and forbs became desiccated relatively
early during the summer, and seed production was drastically reduced. By
August, two of the more abundant food sour;eé available were adult grass~-
hoppers and the seeds of thelléte maturing grass, blue gréma. The lack
of grasshoéper nymphs couid account for the low percéntage.(l6) of
grasshoppers in the diet of Brewer's sparrows in August, 1966 as compared
with 38 percent in August, 1967, since it is a relatively small bird and
possibly not capable of taking large adult grasshoppers. Since aEundant
insect food was mnot available, the Brewer's sparrow apparently resorted
to any seeds which were available, eséecially the seeds of blue gfama.
According to Martin, Zim, and Nelson (1951), the summer diet of the
Brewer's sparrow is comprised primarily of animal foods, only 16 percent
of the -diet consisting of plant foods. This agrees closely with my 1967
data which show 14 percent of the summer diet of the Brewer's sparrow
composéd of plant foods. |

The summer of 1967 was characterized by abundant rainfall with the
majority (73.8 percent) occurring during June. The large amount of pre-
cipitation'during June may have set back the phenology of the area.

Since both plant and animal foods were abundant'throughout the summer oﬁ
1967, one might expect a more accurate picture of food preferences.
Since grasshopper nymphs were apparently more abundant during August,
1967 due to the later spring, a large bulk of the diet (38 percent) of

Brewer's sparrows consisted of grasshoppers. Thus for the en?iye'summer
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of 1967 animal foods comprised 62 percent of the aiet of the Brewer's
sparrow as compared to 49 percent for the summer of 1966,

According to Judd (1901),=Mértin, Zim, and.Nélson'(op. eit.), and
Evans (1964),-p1ant foods comprise a much larger portion of the total
summer diet for the vesper sparrow than they do for the Brewer's spar-
row. However, during the summer of 1966 when few plant foods were
avéilable, animal foods éupplied‘éhe bulk of the diet (60 percent in
1966 as contrasted with 44 percent in 1967).  Since it is a somewhat
larger bird than the Brewer's sparrow, the Qesper-apparently was aBle
to take adult hoppers as food, although the data show a large increase
in nuﬁbers of beetles fakgn alsé. During the summer of 1967 when both
-.plant‘and animal foods were available, plant foods comprised 37 percent
of the diet contrasted with 23 percent during 1966. During August, 1966
when seeds were not readily available; only 9 percent of the diet con--
sisted of planf fooﬁs. This contrasts sharply with the 48 perdent plant
foods taken during August, 1967 when seeds were abundant. The portion
of the total summer diet for 1967 comprised by plant foods (37 percent)
éompafes cl;sely with the 44 percent found by Martin, Zim, and Nelson
Aop. eit.)e

koad—killed vesper sparrows during July and August of 1966 also
showed a high percentage of the diet composed of animal matter (65 per-
cent).' Insects, especially grasshoppers, wefe extremely abundant along .
roadside ditches since these low areas contained lush vegetation while
mos£ of the grasses and forbs on the uplands had become desiccated.

" This insect abundance may possibly -have attracted birds to roadways.
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Prickly lettuce, which comprised 5 vercent of the diet of road-kills,
was abundant along these roadside ditches.

Grit was found in 90.3 peréent of vesper sparrow and 94 vercent

of Brewer's sparrow gizzards.
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Plantago sop.

TABLE VII. PERCENT CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF VEGE-
TATION AT 27 BREWER'S SPARROW NEST SITES AS DETERMINED BY
MEASUREMENTS WITHIN 2 x 5 DECIMETER PLOTS.

19661/ 19672/
Cover- Fre- Cover-— Fre-
Taxa age3/ quencyé/ age quency

GRASSES AND GRASS-LIKE PLANTS

Agropyron desertorum - -- tr. 3

Agropyron smithii 6 76 18 88

Agropyron spicatum 4 41 1 5

Bouteloua gracilis 7 42 8 32

Bromus tectorum tr. 15 tr. 6

Carex spp. tr 3 2 24

Distichlis stricta tr 6 ~-— -

Festuca octoflora —-- - tr. 2

Koeleria cristata 1 24 2 37

Poa spp. tr 21 1 33

Schedonnardus paniculatus - - tr. 4

Stipa comata tr 18 2 22

Stipa viridula tr 16 2 12

FORBS

Achillea millefolium tr 12 tr. 1

Allium textile -- - tr. 4

Androsace septentrionalis tr. 4 tr. 3

Arenaria hookeri ' tr. 10 tr. 1

Artemisia frigida 1 26 2 24

Aster canescens tr 8 tr. 1

Astragalus bisulcatus, tr X - -

Astragalus gilviflorus tr 1 tr. x

Astragalus gracilis - - tr. x

Astragalus missouriensis - -— tr. X

Bahia oppositifolia -- - tr. 3

Camelina microcarpa tr 3 tr. 5

Collomia linearis - - tr. x

Draba brachycarpa - - tr. 1

Erigeron pumilus tr 1 tr. ‘1

Gaura coccinea - - tr. 1

Grindelia squarrosae - - tr. 2

Haplopappus nuttallii tr 4 - -

Hymenoxys acaulus tr. 3 tr. X

Iva axillaris 1 17 tr. 1

Lappula redowskii - - tr. 1

Lepidium densiflorum - - tr. 13

Lomatium orientale - - tr. X

Opuntia polycantha tr 4 tr. 4

Penstemon albidus - - tr. x

Phlox hoodii 1 16 2 32

tr 27 tr. 20




TABLE VII. (CONTINUED).
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1966 1967
- Cover-  Fre- Cover- Fre-
Taxa age quency age. _ quency
Potentilla spp. - ~— tr. - x
Psoralea argophylla - - tr. X
Selaginella densa 1 9 tr. 1
Sisymbrium loeselit - - tr 6
Sphaeralcea coceinea tr. 21 1 24
Taraxacum officinale tr. 6 tr. 4
Thelasperma marginatum tr. 6 - -
Tragopogon dubius —— - tr. 4
Vicia americana tr. 11 3 50
Unknown Forbs - - tr. 4
SHRUBS
Artemisia tridentata 10 67 23 72
Atriplex nuttallii - -— tr.. 3
Gutierrezia sarothrae tr. 11 tr. 6
Sarcobatus vermiculatus —— - tr. X
Rock tr. 11 2 24
Lichens 1 49 4 54
56 100 28 98

Bare ground

Jwo o]
i M e

Seven Daubemmire transects.
Twenty Daubenmire transects.
. Canopy coverage (percent of area covered by.foliage).

canopy coverage value less than 1 percent.

[~
~

Average frequency  (percent occurrence among plots).
frequency value less than 1 percent.

X

Tr. indicates

indicates
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TABLE IX. PERCENT CANOPY COVERAGE AND FREQUENCY OF OCCURRENCE OF VEGE~-
TATTION AT 11 VESPER SPARROW NEST SITES AS DETERMINED BY
MEASUREMENTS WITHIN 2 x 5 DECIMETER PLOTS.

19661 19672/
Cover- Fre- Cover-— Fre—
Taxa age3 quencyi age quency
GRASSES AND GRASS-LIKE PLANTS
Agropyron smithii 9 91 32 99
Agropyron spicatum 4 29 tr. 1
Bouteloua gracilis 4 26 tr. 14
Bromus tectorum tr 8 tr. 1
Carex spp.: tr 6 tr. 18
Festuca octoflora - - tr, 1
Hordeum Jubatum - - tr. 1
Koeleria cristata 2 31 tr. 8
Muhlenbergia cuspidata tr. 1 1 3
Poa spp. 3 57 1 30
Schedonnardus paniculatus tr. 2 - -
- Stipa comata 2 30 2 20
Stipa viridula 3 31 4 20
FORBS
Allium textile -- -- tr 5
Androsace septentrionalis tr 6 - -
Antennaria rosea tr 1 1 13
Arabis glabra - -= tr 5
Arenaria hookert tr 4 tr. 5
Artemisia frigida tr 10 1 13
Aster canescens tr 5 -= --
Astragalus bisulcatus tr X - -
Astragalus gilviflorus -- -= tr 3
Astragalus missouriensis - -- tr 3
Camelina microcarpa tr 2 tr. 11
Commandra umbellata - - tr. 5
Crepis occidentalis tr X tr. 4
Gaura coccinea r -— - tr. 1
Grindelia squarrosae - - tr. 3
Haplopappus nuttallii tr 1 tr. 1
Hymenoxys acaulus - - tr, 3
Hymenoxys richardsonit - ~— tr 4
Iva axillaris tr 6 - -
Lepidiun densiflorum - —-= tr 13
Lesquerella alpina tr 1 - -
Linum lewisii - —-— tr 7
Lomatium spp. - - tr 3
Opuntia polycantha tr 8 tr 3
Orobanche fasciculata - - tr 1




TABLE IX. (CONTINUED).
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1966 1967
. Cover- Fre— Cover- Fre-
Taxa age quency age quency

Penstemon nitidus - - tr. 1
Petalostemum purpareum - - 5 23
Phlox hoodii 1 34 3 45
Plantago spp. tr. 22 tr. 11
Polygonum ramosissimum - - tr. 1
Potentilla spp. tr. 1 - -
Psoralea argophylla - tr. 2 3 19
Selaginella densa 1 11 tr. 1
Sisymbrium loeselii - - tr. 6
Sphaeralcea coccinea tr. 13 1 29
Taraxacum officinale tr. x tr. 3
Thlaspi arvense tr. 4 - --
Tragopogon dubius tr. 1 - -
Vieia americana 1 26 3 38
Unknown Forbs tr. 2 tr. 9
SHRUBS

Artemisia tridentata 7 53 11 33
Atriplex nuttallit tr. 3 - -
Gutierrezia sarothrae tr. 11 3 25
Rock tr. 6 - -
Lichens 1 49 1 24
Bare Ground 48 100 16 98

1/ Data from seven Daubenmire transects.

/ Data from four Daubenmire transects.
/ Canopy coverage (percent of area covered by foliage). Tr. indicates

canopy coverage value less than 1 percent.

frequency value less than 1 percent.

4/ Average frequency (percent occurrence among plots).

X indicates
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TABLE XIT. ITEMS FOUND IN GIZZARDS OF 12 ROAD-KILLED VESPER SPARROWS
DURING JULY AND AUGUST, 1966.

Gizzard Percent Percent
Contents Occurrence of Diet#®
ANIMAL FOODS )
Orthoptera (Acrididae) 100 41
Coleoptera (Curculionidae & Chrysomelidae) 75 16
Hymenoptera (Formicidae & Eulophidae) 42 7
Lepidoptera Larva (Pieridae) 8 1
Mallophaga 8 tr.
Arachnida (Araneida) _ 8 tr.
TOTAL ANIMAL FOODS . 100 65
PLANT FOODS .
Lactuca serriola , 33 5
Stipa viridula 33 4
Thlaspi arvense 17 1
Plantago purshii 17 - tr.
Melilotus spp. ' 8 tr.
Portulacaceae 8 tr.
Bouteloua gracilis, 8 tr.
Lepidium densiflorum 8 tr.,
Chenopodium album - 8 tr.
Poa spp. ' 8 tr.
TOTAL PLANT FOODS 100 10
Grit 92 10
Unidentified’ 100 13

*Ty, indicates value less than 1 percent.
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