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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 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 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. Quantitative measure­
ments of canopy coverage of the vegetation and physical measurements of 
nests in relation to big sagebrush (Avtem1Isia tvidentata) 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 plant's 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 data 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 (Avtemisva spp.) manipulation 

on private and public lands.in:the West has caused concern among wild­

life biologists. '■ One result of this concern is a 10-year research pro­

ject, initiated jointly in 1965 by the Montana Fish and Game Department 

and the Bureau of Land Management. ' This project is designed to measure... 

ecdlo.gic changes induced by: various methods of sagebrush control.

As part of ,the above.project, this study is designed- to. determine 

the,effects of habitat alteration upon non-game bird species. " This paper 

presents quantitative data gathered by the author during the summers of 

1966 and 19^7, the pre-spray phase of the project.



DESCRIPTION OF THE AREA

Four areas (Figure I), all located on lands administered by the 

Bureau of Land Management, were selected for intensive study. These areas, 

located in central Montana within 20 miles of the Town of Winnett5 lie 

within or adjacent to an area locally known as the Yellow Water Triangle 

Area. The principal land use in this area is livestock grazing.

The vegetation was characterized by a sagebrush-grassland type. 

Predominant shrubs included: broom snakeweed (Gutierrezia Savothvae'),

rubber rabbitbrush (Chvysothamnus nauseosus), and big sage (Avtemisia 

tvidentata),.with the latter having the greater density in most situa­

tions. ' The principal grasses were western wheatgrass (Agvopyvon smithit),
■■

bluebunch wheatgrass (,Agvopyvon spicatum) , blue grama (Bouteloua yvaoil-is) , 

June grass (Koelevia ovistata), various species of bluegrass (Poa spp.), 

especially Sandberg bluegrass (Poa secunda), needle and thread (Sttpa 

comata), and green needlegrass (Stipa Vtvtdula). Threadleaf sedge (Cavex 

flllfolta) was also abundant. Yarrow (Aoh-Hleamlllefollum.), fringed 

sagewort (Avtemisia fvlglda), plains prickly pear (Opuntla polyoantha), 

plantain (Plantago spp.), American vetch (Viola amevloana), and Hood's 

phlox (Phlox hoodll) were the dominant forbs. Various degrees 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 moderately low rainfall, low humidity, and great extremes in 

summer and winter temperatures. The average annual precipitation 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 study period June through August 

totaled 2.23 inches in 1966 and 6.49 inches in 1967.
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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 census 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 

and heard. A new map was used for each census. Also noted pn the pap
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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

sus ing 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 species residing on the 

plots .was obtained. . Breeding bird densities are expressed as pairs per 

100 acres (Kendeigh op oit.).

Vegetational measurements were taken at nest sites of Brewer's 

sparrows (Spizella breweri) and vesper sparrows (Poo.eoetes 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 taxon, and percentages 

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

Classes were: Class I = 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
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in data tabulations.

The canopy 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 of. nests ■ 

above ground, 'and number of eggs or young.in nests.

Brewer's and vesper sparrows were collected from sagebrush-grass­

land habitat during evening for analysis of food habits. During the time 

of censusing, all birds were collected at least one-half mile from the 

study plots.

Gizzards were preserved in a 10 percent formalin solution for later 

analysis by the author at .the Montana Fish and Game Research Laboratory 

in Bozeman. . Road kills in the vicinity of the.study areas supplemented 

the food habits data.

The total food.volume in passerine birds is so small that measure­

ment of individual items is impractical (Martin et at. 1946). " Food 

items were visually estimated as a percent of the total gizzard contents. 

These percentages were totaled and averaged using the aggregate percent 

method (Martin op eit.).

Seeds from gizzards were identified with assistance,from Mr; Loren 

Wiesner of the.Montana Grain 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, a student at Montana State University, assisted 

in identification of.insects and fragments found•in gizzards.



RESULTS
Breeding Bird Populations

Winnett DefeT Contvot -Ptot. - Five species of birds utilized this 

study plot for breeding (Table I) . A brood of eight sage grouse - (JCentvo- 

cevcus ■ nvophasianus) 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 44.4 percent in 1966j and 53.3 and 33,3 

percent, respectively, in 1967, of the total breeding bird populations.

Horned larks .(Evemophila alpestvis) were present during both sum­

mers, but established a territory only during the summer of 1967.

The percent canopy coverage of the vegetation, based on eight Daub-1 

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 percent. The principal grass was Agvdpyvon- 

Smithii3 followed by Koelevia cvistata and Poa spp. • The predominant 

forbs were Vioia pmevioang3 Phlox hoodii3 Sphaevaloea. Qooginae3 '-and 

Avtemisia fvigida. Avtemisia.tvidentata was the dominant shrub.

Winnett .Total Kill Spvay Plot.- - With the exception of the lark 

bunting (Calamospiza melanooovys) for which only one observation was 

recorded, the species composition of breeding birds on the Winnett total 

kill spray plot was identical.to that of the Winnett defer control plot 

(Tables I and I1I) .



TABLE I . ESTIMATE!I NUMBERS OF ■ BREEDING BIRDS ON THE WINNETT d e f e r con trol PLOT.

.1966*■ 1967** .

Species
Average No. 
Obs./Census

Number
Pairs'

Pair's Per 
100' Acres'

Average Nb. 
Obs./Census

Number 
Pairs'

Pairs Per 
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. I 2.5 2 • I 2.5

Horned Lark — 2 I 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.



TABLE TI. ■ ESTIMATED NUMBERS•OF BREEDING BIRDS ON WINNETT TOTAL KILL SPRAY PLOT.

• ' Species. . i
Average No. 
Obs./Census.

1966* 
Number 
-.Pairs- -

Pairs Per 
100 Acres

Average No. 
Obs./Census

1967**
Number
Pairs-

Pairs per 
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 "I 2.5 2 I 2.5

Horned Lark 2 I 2.5 2 I 2.5

TOTALS 54 .17■ .. .. • ’ - - 42.5 71 28 70.0

* Data obtained from four censuses: July 11, July 12, July 14, and July 23.
**Data obtained from six censuses,: June 19, June 20, June 24, June 29, July 6, and July 14.
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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 estimates 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.

Canopy 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 percent. Agropyron Smithii3 Agropyron Spioatim3 and Stipa 

viriduta were the principal grasses. ■ Dominant forbs were Phlox hoodii. 

and Vioia americana* Artemisia.tridentata-was the most important shrub.

Winnett Strip Spray Plot. - Of the six species of birds which nested 

on,the Winnett strip spray plot, only the Brewer's sparrow and the vesper 

sparrow were present during both summers (Table III). The horned lark, 

sage thrasher (Oreosooptes montanus) t western meadowlark (.Sturnella 

negleota), and mourning dove (Zenaidura maoroura) were present as breed­

ing pairs for only one summer. One sage grouse and one sage thrasher 

observation were made in 1967.

Brewer's and vesper sparrows constituted 54.5 and 36.4 percent,. 

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- ■ Pairs 100 Acres .Obs./Census Pairs 1.00 Acres

Brewer's Sparrow 46 12 30 41 14 35

Vesper Sparrow- ' 34 8 20 16 5 12.-5

Sage .Thrasher 2 I 2.5 — —

Horned Lark 2 I 2.5 -. — —

Mourning Dove — — . — I I 2.5'

W. Meadowlark — — 2 I 2.5

TOTALS 84 22 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 most abun 

dant grasses were Agropyron Spiqatum3 Agropyron Smithii3 Boutetoua graoi- 

Iis3 and Koeleria oristata. Forbs, especially Vioia amerioana3 Ptantago 

spp., and Aohiltea mittefotitm3 made up 12.5 percent.' Shrubs, especially 

Artemisia.tridentata3 comprised 14.5 percent. Lichens constituted 6.5 

percent.

Iverson Open Control Plot. - Although six species of birds utilized 

the Iverson control plot for breeding in 1966, 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 10.

The percent cover of the vegetation 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 

Spioatum3 Agropyron Smithii3 Bouteloua.graoilis3 Koeleria Oristata3 and 

Stipa oomata. Vioia amerioana3 -Lepidium densifIorum3 and Plantago- spp. 

were the principal forbs. Artemisia tridentata was the most important

shrub.



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

1966*. .: - 1967** .

Species .
Average No. 
Obs./Census-

Number 
■ - Pairs'

Pairs Per 
100 Acres .

Average No. 
Obs./Census

Number
Pairs

Pairs Per 
100 Acres

Brewer’s Sparrow 50 •16 40 44 14 35

Vesper Sparrow■ 24 - 8 . 20 23 8 20

W. Meadowlark 5 2 5 2 I 2.5-

Lark Bunting 6 3 7.5 -; — —

Horned Lark 2 I 2.5 — -. —

Sage Thrasher 3 I 2.5 — — —

TOTALS 90 31 77.5 69 23 57.5

* Data obtained from four censuses.: 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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Ivevson Pavttal KiVt Spvay Ptot. - The species composition of non­

game breeding birds on the Iverson partial 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 sparrows were 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 count 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 vegetation totaled 67.5 percent of which 

grasses and grass-like plants comprised 31.7 percent.. The most important 

grasses were Bouteloua Qvaeills3 Agvopyvon Smithii3 Stipa Comata3 and 

Poa spp. ■ Forbs, primarily Phlox hoodii-3 Avtemisia fvigida3 and Plantago 

spp., constituted only 5.1 percent of the total coverage. . Shrubs, es­

pecially Avtemisia tvidentata3 comprised 27.0 percent, and lichens made 

up 3.7 percent of the total coverage.



TABLE V. '■ ESTIMATED NUMBERS ■ O F : BREEDING*. BIRDS ON THE IVERSON PARTIAL KILL SPRAY PLOT. '

1966* .1967**

Species
Average No.

■ Obs./Census
Number 
.Pairs'

. Pairs Per 
100 Acres

Average No. 
Obs./Census.

Number
Pairs

Pairs Per 
100 Acres

Brewer *s Sparrow 55' 14 35 29 10 25

Vesper Sparrow 24 8 20 16 6 15 '

W. Meadowlark 2 . I 2.5 2 I 2.5

Horned Lark 4 . 2 5 — — —

Lark .Bunting 3 I 2.5 ■— — —

Sage Thrasher 2 I 2.5 -- — -.

Sage Grouse I — —T.

TOTAL 91 ._. 27 67.5 47 17 42.5

* Data obtained from four censusesJune 17, June 18 , June 21, June 26
**Data obtained from six censuses: June 17, June 18, June 23, July 8, July 10, and July 18.
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Nesting
Bvewev's Spctwow.. - Twenty-seven Brewer's sparrow nests were found 

on the study areas. All were located 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'Above'Ground in Inches Number Nests
3 0
4 I
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 Appendix, Table VII.

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

ranged from two to four and averaged 3.26 (Table VIII).



— 18

TABLE VIII. CLUTCH SIZES OF 19 BREWER'S SPARROW-NESTS FOUND ON THE STUDY. 
AREAS.

Number Eggs in Nest Number Nests Percent
I 0 0
2 I 5.2
3 12 63.2
4 -6 31.6-
5 0 0

Fespep 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 line 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 I 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 description of the vegetation comprising 11 vesper sparrow 

nest sites is given,in the Appendix, Table IX.

Other Species. - .With the exception of the horned 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 Brhwer1s blackbird, mallard, pintail, and widgeon,.

nests of which were found on the 

also utilized big sage plants as

study areas but not on the study plots, 

nesting cover.
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Food Habits
Brewer's Sparrow.'- The frequency 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 49 percent in 1966 

and 59 percent in 1967 of the total summer diet (Table X).

The seeds of bluegrass, especially Sandberg bluegrass (Poa seoundd) , 

green needlegrass (Stipa VrIryLduld), and blue grama (Bouteloua -QracrLlrLs) 

were the principal plant foods taken by,Brewer's sparrows. These foods 

comprised 22 percent in 1966 and 11 percent in 1967 of the total summer 

diet (Table X). ■

Vesper Sparrow. Table XI lists the frequency of occurrence and per­

cent of the total.diet of the various food items found in 47 gizzards .col-. 

Iected from vesper sparrows during July and August of 1966, and June, July, 

and August of 1967. The items found in gizzards of 12 road-killed ves-r 

per sparrows.during July and August, 1966 are listed in the Appendix,

Table XII. z

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 summer diet 

of vesper sparrows'collected on the study areas ' (Table XI). ■ These same
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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 vesper 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).



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 
1967

Fre- 8* Per- 
quency cent

GIZZARD CONTENTS 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 I — — 14 4 — — 20 3
Hymenoptera (Eulophidae & — — 23 tr** 10 tr — — — — 18 tr 4 tr

Formicidae)
Heteroptera (Membracidae) — — — — 20 i 25 tr — — 6 tr 8 tr
Diptera (Asilidae) — 14 tr — — 4 tr
Arachnida — — — — 20 i — — — — 6 tr 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 — — — — — — 100 25 43 8 24 6 12 2
Amaranthus spp. — — — — — — 25 3 — — 6 tr — —
Stipa ccmata — — — — — — 25 3 — — 6 tr — —
Potentilla spp. — — — — — — 25 tr — — 6 tr — —
Plantago purshii 14 I — — 4 tr
Chenopodium album — — — — — — — — 14 2 — — 4 tr

TOTAL PLANT FOODS OO OO 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 11 60 8 100 13 43 8 100 12 60 8

JULY AUGUST TOTAL
1966 

Fre- 13* Per-
1967 

Fre- 10* Per
1966 

Fre- 4* Per-
1967

Fre- 7* Per-
1966 

Fre- 17* Per-
1967 

Fre- 25* Per-
quency cent quency cent quency cent quency cent quency cent quency cent
Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet Occur Diet

* Sample size. ** Indicates value less than I 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

Fre- 8* Per-
1966 

Fre- 12* Per-
1967 

Fre- 13* Per-
1966 

Fre- 5* Per-
1967

Fre- 9* Per-
1966 

Fre- 17* Per-
1967 

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 11 77 14 100 25 78 9 76 15 83 17

Chrysomelidae)
Lepidoptera larva (Pieridae) 50 8 — — — — — — 11 I — — 13 2
Hymenoptera (Formicidae & 13 tr** 50 I 15 tr 20 tr 11 tr 41 I 13 tr

Eulophidae)
Odonata — — — — 8 2 — 3 tr
Arachnida — — — — 8 tr — — 22 2 — — 10 tr
Mallophaga — — — — — — — — 11 tr — — 3 tr
Heteroptera (Membracidae) — — — — — — — — 11 tr — — 3 tr

TOTAL ANIMAL FOODS 100 66 100 53 100 37 100 73 100 41 100 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 — — 15 3 — 10 2
Androsaoe 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 
Camelina miorooarpa

— — 8 tr — — — — — — 6 tr — ——
— — 8 tr 8 tr 20 tr — — 12 tr 3 tr

Sporobolus oryptandrus — — 8 tr — — — — — — 6 tr — —
Poa spp. — — 8 tr — — 20 i — — 12 tr — ——
Portulacaceae — — 8 3 — — — — 11 3 6 2 3 tr
Ewphorbia spp. — — — — 46 12 20 5
Bouteloua gracilis — — — — — — 20 tr — — 6 tr — —
Stipa comata — — — — — — — — 44 19 — — 13 6
Chenopodium album — — — — — — — — 22 tr — — 7 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
* Sample size. ** Indicates value less than I percent.



DISCUSSION
Bveedi-ng Bird Populations. - A comparison of the breeding populations 

of non-game birds on the five study plots revealed a .general consistency 

with regard to the species composition. Four species, the Brewer's spar­

row, vesper sparrow, meadowlark, 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 composition 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 sagebrush 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 plot excluded because of late censusing). However, a 

substantial reduction in breeding bird 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 fell 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 plots.

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 kill 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 summers 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 ground■nesters utilized big sage to provide overhead cover except 

the horned lark which nested on bare or sparsely 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 vesper sparrow in its nesting 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 (Saroobatus 

vermiculatus) used in nesting by this species.

Food Eabits. - The data show considerable overlap in food habits be­

tween Brewer's and vesper sparrows. Both snecies generally followed simi-. 

Iar 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 various food items.

Animal foods comprised the bulk of the diet 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 Brewer's sparrows collected during August of the 

same year. Animal foods comprised 66 percent of the diet of vesper spar­

rows collected during June, 1967 as compared with 41 percent in August,of 

the same year. Grasshoppers and beetles comprised - the bulk of the animal 

foods for both species 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 

case of the Brewer's sparrow and green needlegrass in the case of the 

vesper sparrow, were the principal plant foods.

The data show considerable differences between the two summers in 

relative importance of plant and animal foods comprising the diets 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 precipitation), 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 sources available were adult grass­

hoppers and the seeds of the late maturing grass, blue grama. The lack 

of grasshopper nymphs could account for the low percentage (16) 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 abundant 

insect food was not available, the Brewer's sparrow apparently resorted 

to any seeds which were available, especially the seeds of blue grama. 

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 

composed 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 of 

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 entire summer
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of 1967 animal foods comprised 62 percent of the diet of the Brewer's 

sparrow as compared to 49 percent for the summer of 1966.

According to Judd (1901),: Martin, Zim, and Nelson (op. oit.), and 

Evans (1964), plant 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 

available, animal foods supplied the 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 vesper apparently was able 

to take adult hoppers as food, although the data show a large increase 

in numbers of beetles taken also. 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 plant foods. This contrasts sharply with the 48 percent 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) 

compares closely with the 44 percent found by Martin, Zim, and Nelson 

. (op. oit.).

Road-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, were extremely abundant along 

roadside ditches since these low areas contained lush vegetation while 

most of the grasses and fbrbs 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 percent of the diet of road-kills, 

was abundant along these roadside ditches.

Grit was found in 90.3 percent of vesper sparrow and 94 nercent 

of Brewer's sparrow gizzards.



APPENDIX



Figure 2. The Winnett Study Area showing bird plots in relation to the proposed treatments.
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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/

Taxa
Cover-
age3/ Fre- 4/quency— '

Cover­
age

Fre­
quency

GRASSES AND GRASS-LIKE PLANTS 
Agvopyvon desevtovum _ _ tr. 3
Agvopyvon sm-ithi-i 6 76 18 88
Agvopyvon spioatum 4 41 I 5
Bouteloua gVaollls 7 42 8 32
Bvomus tectovwn tr. 15 tr. 6
Cavex spp. tr. 3 2 24
Bistichlis stvieta tr. 6 — —

Festuea oetoflova — — tr. 2
Koelevia cvistata . I 24 2 37
Poa spp. tr. 21 I 33
Sehedonnavdus panieulatus — — tr. 4
Stipa eomata tr. 18 2 22
Stipa vividula tr. 16 2 12
FORBS
Aehillea millefolium tr. 12 tr. I
Allium textile — — — tr. 4
Andvosaee septentvionalis tr. 4 tr.. 3
Avenavia hookevi tr. 10 tr. I
Avtemisia fvigida I 26 2 24
Astev caneseens tr. 8 tr. I
Astvagalus bisulcatus, tr. X — —

Astvagalus gilviflovus tr . I tr. X

Astvagalus .gvaeilis — — tr . X

Astvagalus missouviensis — — tr. X

Bahia oppositifolia — — tr. 3
Camelina mievoeavpa tr. 3 tr. 5
Collomia lineavis — — tr . X

Dvaba bvaehyeavpa — ----- tr . I
Evigevon pumilus / tr . I . tr. ■1
Gauva eoeeinea /o — — tr. I
Gvindelia squavvosae ---- - — tr . 2
Hqplopappus nuttallii tr. 4 — —

Hymenoxys aeaulus tr. 3 tr. X

Iva axillavis I 17 • tr . I
Lappula vedowskii — — tr . I
Lepidium dens iflovum — — tr . 13
Lomatium ovientale — — tr. X

Opuntia polyeantha tr. 4 tr . 4
Penstemon albidus — —— tr. X

Phlox hoodii I 16 2 . 32
Plantago sap. tr. 27 tr. 20
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TABLE VII. (CONTINUED).

1966 1967

Taxa
Cover­
age

Fre­
quency

Cover­
age.

Fre­
quency

TPotent-IVla spp. — — — — tr. ■ X

Psovalea avgophylla — tr. X

Selaginella dens a ' I 9 tr. I
Sisymbviwn loeselii — — — . tr. 6
Sphaevaloea ooooinea tr. 21 I 24
Tavaxacim officinale tr. 6 tr. 4
Thelaspevma mavginatim tr. 6 — —
Tvagopogon dubius — — tr. 4
Vioia amevioana tr. 11 3 50
Unknown Forbs — — tr. 4
SHRUBS
Avtemisia tvidentata 10 67 23 72
Atviplex nuttallii — — tr. , 3
Gutievvezia savothvae tr. 11 tr. 6
Savoobatus vevmioulatus — — tr. X

Rock tr. 11 2 24
Lichens I 49 .4 54
Bare ground 56 100 28 98

I/ Seven Daubenmire transects.
2/ Twenty Daubenmire transects.
3/ Canopy coverage (percent of area covered by.foliage). Tr. indicates 

canopy coverage value less than I percent.
4/ Average frequency (percent occurrence among plots). X indicates 

frequency value less than I percent.



37

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

19661 19671/
.Cover- Fre- Cover- Fre-

Taxa age-!./ quencyit/ age quency
GRASSES AND GRASS-LIKE PLANTS
Agropyron smithii 9 91 32 99
Agropyron spioatum 4 29 tr. I
Bouteloua gracilis 4 26 tr. 14
Bromus tectorum tr. 8 tr. I
Carex spp.■ tr. 6 tr. 18
Festuca octoflora — — tr. I
Hordeum jubatum — — tr. I
Koeleria cristata 2 31 tr. 8
Muhlenbergia cuspidata tr. I I 3
Poa spp. 3 57 I 30
Schedonnardus paniculatus tr. 2 — —
Stipa eomata 2 30 2 20
Stipa viridula 3 31 4 20
FORBS
Allium textile — — tr. ' 5
Androsaee septentrionalis tr. 6 — — —
Antennaria rosea tr. I I 13
Arabis glabra — — tr. 5
Arenaria hookeri tr. 4 tr. 5
Artemisia frigida tr. 10 I 13
Aster eaneseens tr. 5 — — — — .
Astragalus bisuleatus tr. X —
Astragalus gilviflorus — tr. 3
Astragalus missouriensis tr. 3
Camelina mieroearpa tr. 2 tr. 11
Commandra umbellata — — — tr. 5
Crepis oecidentalis tr. X tr. 4
Gaura eoeeinea —— — tr. I
Grindelia squarrosae — — tr. 3
Haplopappus nuttqllii tr. I tr. I
Hymenoxys aeaulus — — tr. 3
Hymenoxys richardsonii — — tr. 4
Iva axillaris tr. 6 — —
Lepidium densiflorum — -- tr. 13
Lesquerella alpina tr. I — —
Linum lewisii — " tr. 7
Lomatium spp. — — tr. 3
Opuntia polycantha tr. 8 tr. 3
Orobanehe faseieulata — — tr. I
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TABLE IX. (CONTINUED).

1966 1967

Taxa
Cover­
age

Fre­
quency

Cover­
age

Fre­
quency

Penstemon niti-dus — — — — tr. I
Petalostemim purpavewn — ----T 5 23
Phlox hoodil I 34 3 45
Plantago spp. tr. 22 tr. 11
Polygonum ramosissimum — -----. tr. I
Potent-ilia spp. tr. I — “

Psoralea argophylla ' tr. 2 3 19
Selaginella densa I 11 tr. I
Sisymbrium loeselii — — tr . 6
Sphaeraleea eoecinea tr . 13 I 29
Taraxacum officinale . tr . X tr . 3
Thlaspi arvense tr . 4 -. —

Tragopogon dubius tr. I ----- —

Vicia americana I 26 3 38
Unknown Forbs tr . 2 tr . 9
SHRUBS
Artemisia tridentata 7 53 11 33
Atriplex nuttallii tr. 3 — —

Gutierrezia sarothrae tr . 11 3 25

Rock tr . 6 — — ■-
Lichens I 49 I 24
Bare Ground 48 100 16 98

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

canopy coverage value less than I percent.
4/ Average frequency (percent occurrence among plots), 

frequency value less than I percent.
X indicates



39

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

Gizzard
Contents

Percent
Occurrence

Percent 
of Diet*

ANIMAL FOODS
Orthoptera (Acrididae) 100 41
Coleoptera (Curculionidae & Chrysomelidae) 75 16
Hymenoptera (Formicidae & Eulophidae) 42 7
Lepidoptera Larva (Pieridae) 8 I
Mallophaga 8 tr.
Arachnida (Araneida) 8 tr.

TOTAL ANIMAL FOODS 100 65

PLANT FOODS
Laotuoa serviola 33 5
Stvpa Vtridula 33 4
Thlaspi arvense 17 I
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

*Tr. indicates value less than I percent.
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