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ABSTRACT 

Six species of eniberizid finches were studied to learn how they 

utilized a savannah-grassland simultaneously during the breeding season. 

The species were conforming either to Gaussian principles or undergoing 

active competition. To determine the interaction of species and any 

competition, the spatial and behavioral components of their niches were 

investigated in the grasslands of southeastern Arizona. 

The study included three plant associations. Six microhabitats 

were delineated in each of the plant associations or habitats. Histo

grams of vegetation cover for each habitat were constructed. The 

per cent of foraging time spent by each species in each microhabitat 

was determined and compared to that found on plots occupied by only one 

of these same species. Stomach analyses of specimens taken from the 

area of coexistence were made to determine food preferences. Differences 

in nest site selection were noted for each species. 

The six coexisting taxa are: (1) Black-throated Sparrow 

(Amphispiza bilineata); (2) Lark Sparrow (Chondestes grammacus); 

(3) Grasshopper Sparrow (Ammodramus savannarum); (4) Cassin's Sparrow 

(Aimophila cassinii); (5) Botteri's Sparrow (Aimophila botterii); and 

(6) Rufous-crowned Sparrow (Aimophila ruficeps). 

There were several habitat preferences shown by these species 

in the Ophir study area. Black-throated Sparrows occupied territories 

which were entirely within the Desert Grassland habitat while the 
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territories of Rufous-crovmed Sparrows were wholly within Open Encinal 

habitat. Lark Sparrows normally occupied only the Plains Grassland 

habitat. Botteri's Sparrows occupied territories in both Plains Grass

land and Open Encinal habitats. The territories of Cassin's and 

Grasshopper Sparrows were placed in both Plains and Desert Grassland 

habitats. Only Cassin's and Botteri's Sparrows exhibited interspecific 

territoriality. 

Foraging microhabitats utilized by coexisting species did not 

differ significantly from those of non-coexisting individuals. A 

spectrum of preferences in microhabitats was discovered. Lark Sparrows 

foraged in low, open environs usually carpeted with litter. Black-

throated Sparrows utilized bare ground microhabitats interspersed with 

perennial shrubs and trees. Botteri's Sparrows were tall grass 

specialists while Grasshopper Sparrows occupied areas of medium and 

low height grasses usually devoid of shrubs. Cassin's Sparrows foraged 

in both medium and tall grasses and, in addition, perennial shrubs. 

Rufous-crowned Sparrows were characteristic of undulating terrain 

supporting an Open Encinal habitat. 

Foraging behavior differed noticeably between several species. 

Black-throated Sparrows gleaned from the foliage of spinescent shrubs 

and trees and also foraged over bare or littered ground. Grasshopper, 

Botteri's, and Cassin's Sparrows usually hopped under grasses and 

searched the ground occasionally using the double-scratch in litter. 

Rufous-crowned Sparrows foraged in grasses and singing birds also 

foraged in the foliage of evergreen oak trees as well. 
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In volume of food material consumed Lark and Black-throated 

Sparrows had the highest percentages of vegetable matter in their 

stomach contents. Cassin's and Grasshopper Sparrow stomachs contained 

the highest percentages of animal material. Botteri's and Rufous-

crowned Sparrows were intermediate in their consumption of animal and 

vegetable matter. 

There were some differences in the nest site selection of these 

species. Black-throated Sparrows placed nests above the ground in 

spinescent shrubs. Cassin's Sparrows placed their nests barely above 

the ground level in grasses but partially supported by the limbs of 

shrubs. The nests of Botteri's, Grasshopper, Rufous-crowned, and the 

June nests of Lark Sparrows were placed on the ground under the canopy 

of a shrub. Only Grasshopper Sparrow nests were roofed over or oven-

shaped. 

Each species differed in its combination of preferred habitat, 

foraging microhabitat, foraging behavior, diet, and nest site selection. 

Only Cassin's and Botteri's Sparrows exhibited interspecific territori

ality between one another. These differences minimized interspecific 

competition by allowing each to occupy a different niche and enabled 

more efficient partitioning of the environmental mosaic in accordance 

with Gaussian principles. 



INTRODUCTION 

In southeastern Arizona four genera (six species) of emberizid 

finches breed simultaneously in one grassland. This is a higher degree 

of coexistence among North American sparrows than previously reported. 

Factors operative for such a high level of coexistence in grassland 

sparrows have not been investigated. 

Gaiase's (1934) principle states that two closely related 

species cannot occupy the same niche indefinitely without competition 

and the eventual disappearance of one of the species. As defined by 

Odum (1959), the niche is the position of an organism within its 

community resulting from its structural adaptations, physiological 

responses, and specific behavior. It is both where the organism lives 

and what it does. 

The spatial component of the niche is the habitat occupied by 

an organism. Within a habitat or plant association are more subtle 

groupings of spatial characters termed microhabitats. These are the 

surroundings in which an animal spends its time, usually foraging for 

food. MacArthur and MacArthur (1961), have shown that bird species 

diversity is correlated to the complexity of vegetational structure. 

Pianka (1967) has also found this to be true for lizards in Utah and 

Nevada. 

Habitat selection by grassland sparrows remains poorly under

stood. In the grasslands of Wisconsin, Wiens (1969) found that the 

1 
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"effective height" of cover was correlated to the foraging habits of the 

four sparrow species breeding there. Cody (1968) used only vegetation 

height in his survey of grasslands of the western hemisphere and was 

able to predict the number of bird species, their foraging ecology, and 

habitat separation. Most of Cody's study plots contained two species 

of sparrows. 

The second part of the definition of a niche involves the 

bird's behavior in the place where it lives. This includes foraging 

behavior and food selection. Cody (1968) determined the foraging 

behavior for the species in his study plots but did not undertake food 

analysis. In this study both foraging microhabitats and food items 

consumed were analysed for each species. 

The coexisting species studied are: (1) Lark Sparrow 

(Chondestes grammacus); (2) Grasshopper Sparrow (Ammodramus savannarum); 

(3) Rufous-crowned Sparrow (Almophila ruficeps); (4) Botteri's Sparrow 

(Aimophila botterii); (5) Cassin's Sparrow (Aimophila cassinii); and 

(6) Black-throated Sparrow (Amphispiza bilineata) placed in the genus 

Aimophila by Phillips, Marshall and Monson (1964). These species are 

strongly convergent in appearance, size, and bill shape. This is quite 

unlike the adaptive radiation in body size and bill shape exhibited by 

the finches on the Galapagos Islands which enables them to avoid 

competition. However, if the morphologically similar emberizid finches 

studied herein do avoid competition during this seasonal coexistence, 

their foraging behavior, foraging microhabitats and/or food preferences 

should differ. If these differences do exist then the coexistence of 

these species should verify Gause's principle. 
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Foraging behavior and microhabitat characteristics of these six 

species in coexistence were compared with the same species occupying 

plots on which most or all of the other species in this assemblage were 

absent. Stomach analyses of specimens taken from the same plot 

supplemented foraging observations. These three parameters were 

investigated to determine whether Gause's principle of different niches 

or active competition for common niches was operative in these coexist

ing populations. 



METHODS AND MATERIALS 

From June through August of 1968 I made preliminary field 

investigations on the habitat usage of a grassland by breeding sparrows. 

Quantitative data were collected from May through August of 1969 in the 

same grassland plot in which I resided both summers. 

I selected as the main study plot a 13.2 hectare grassland 

located in the undulating, eastern approaches to the Santa Rita 

Mountains of southeastern Arizona. It occupies a drainage known as 

Ophir Gulch in Pima County, 4 miles north and 2 miles west of Sonoita, 

Arizona. In elevation it varies from 1,472 meters (4,825 ft.) to 

1,487 meters (4,875 ft.) above sea level (Figures 1 and 2). 

The majority of the study area is relatively flat floodplain 

supporting a Plains Grassland association (Lowe 1964). It is bordered 

to the north and south by two other plant associations. Along the 

northern margin a row of hilltops rises about 15 meters higher than 

the floodplain and supports a Desert Grassland association. Bordering 

the floodplain along the southern periphery is a north-facing hillside 

that supports an Open Encinal association (Lowe 1964). 

The study area was marked into 36 squares each 61 meters on a 

side. A transect 6.1 meters long and oriented north-south (in order to 

be perpendicular to the drainage), was placed in each square plot. Five 

categories of vegetation plus bare ground (or litter) were chosen as 

microhabitats. A wire grid 0.3 meters on each side and subdivided into 

halves and tenths, was placed along the transect with one edge actually 

4 
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Figure 1. Regional Map of the Ophir Gulch Area. 
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resting on the first 0.3 meters of the transect line. Subjective 

estimates of coverage for each microhabitat in that 0.09 square meters 

were recorded as a per cent; the amount of cover for all microhabitats 

represented in the grid totaled 100 per cent. This procedure was 

repeated on each succeeding 0.09 square meters along the west side of 

the line until all 6.1 meters of the transect were measured and 

recorded. In this way this line transect was actually used as a belt 

transect 0.3 meters wide and 6.1 meters in length. All 36 transects 

were sampled in this manner once during each of the months of June, 

July, and August of 1969. This procedure represents one used by 

Wiens (1969). 

The microhabitats were chosen on the basis of their widespread 

occurrence and relative ease with which they could be recognized in 

the study area. In ascending height of cover they were: (1) bare 

ground and/or litter; (2) grass less than 5 cm.; (3) grass from 5 to 

15 cm.; (4) grass greater than 15 cm.; (5) perennial shrubs less than 

150 cm.; and (6) trees greater than 150 cm. The latter were either 

evergreen oaks in the Open Encinal habitat or mesquites in the other 

habitats. The definition of cover is that used by Greig-Smith (1964). 

This is the proportion of ground occupied or covered by the perpendicular 

projection on to it of the aerial parts of plants and expressed as a 

per cent. Estimates of cover for crown heights above 150 cm. were 

obtained by using the method of Cooper (1957). This is accomplished by 

the observer viewing through the eyepiece of a hand-held angle gauge 

every tree above 150 cm. in height. Those trees are counted whose 
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crown spread appears larger than the crossarm of the angle gauge. Each 

of these trees is counted as one per cent of ground cover. These 

percentages are totaled and recorded for this microhabitat. The 

figures for the two techniques were combined and histograms for the 

per cent of vegetation cover for each plant association were constructed 

in this manner. 

In July and August visits were made to various other plots in 

the Santa Rita Experimental Range and the Sonoita Plains. In several 

of these sites a number of the bird species occurred by themselves. 

Foraging observations and analyses of vegetation cover made in both 

these areas were compared to those compiled for the Ophir study area. 

These plots varied in size from 2 to 8 hectares. Belt transects for 

all plots outside the Ophir study area were used to determine plant 

cover and, as in the Ophir area, a 1.8 sq. mtr. belt transect was used 

to sample each acre of each plot. 

In the Ophir area most plant species did not flower until 

August. Since most sparrows present had at least initiated breeding by 

June, I used the June vegetation cover to determine the per cent of 

cover occupied by each microhabitat. By August the flowering plants 

were more easily identified to species. Therefore, figures for the 

August vegetation cover were used to determine the relative cover and 

frequencies of the major floral species in each plant association. 

The term microhabitat is equivalent to the spatial heterogeneity 

of Pianka (1967) and to the concept of habitat defined by Odum (1959). 

It includes Wiens1 (1969) parameters of height, coverage, and litter. 
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Jfy mLcrohabitats include the more subtle differences in the vegetation 

within a habitat or plant association. A habitat here is considered 

synonymous with a plant association. 

For each of the three plant associations in the Ophir study 

area both the per cent of foraging time utilized in each microhabitat 

by each species and the vegetation cover of that microhabitat were 

recorded. In this way the degree of selection by each species for any 

one or more microhabitats could be demonstrated. 

I often observed the sparrows from a relatively unobtrusive 

blind. I used a corrugated section of conduit piping approximately 

7 feet in length and 4 feet in diameter. I painted it a mustard color, 

flattened it to half of its original diameter, and lined the inside, 

bottom portion with foam rubber for comfort. It was relatively light 

and easily placed in position when foraging sparrows were found. 

Many observations were taken without the aid of the blind. 

When a sparrow was seen foraging it was followed with 7 x 50 binoculars 

and timed with a stopwatch. One foraging observation consisted of a 

15 second interval during which a sparrow foraged for food. During 

each observation I recorded the microhabitat in which it was foraging, 

the plant association in which this occurred, and the characteristics of 

the foraging behavior (MacArthur 1958). 

In order to more accurately determine the numbers of individuals 

of each species present in the Ophir area, sparrows were captured with 

Japanese mist nets. The birds were marked with aluminum Fish and 

Wildlife Service bands and plastic color bands and released. These 

banded birds could be identified with the aid of binoculars. Their 



location and movements within the study area were plotted on a map of 

the area. In this way their territories were delineated and a notation 

kept of which habitats were included in the territories of each species. 

To ascertain any food preferences 33 unbanded sparrows were 

collected from the perimeter of the Ophir area on 19 and 20 August 1969. 

Their stomach contents were examined in an attempt to correlate diet 

with the foraging microhabitat. The stomach contents of each individual 

were itemized. In addition, the volume of vegetable and/or animal 

materials contained in all the stomachs of each species was determined. 



THE STUDY AREA 

Much of southeastern Arizona is characterized by a plant 

association termed Plains Grassland (Lowe 1964). Zoogeographically the 

area is equivalent to the Appachian Biotic Province of Dice (1943) and 

the Eastern Plains Area of Swarth (1929). However, it is not 

synonymous with the Mexican Highland Fauna described by Udvardy (1963). 

The Santa Rita Mountains delineate the northwestern boundary of 

Plains Grassland. West and north of these mountains lies the Desert 

Grassland association of Lowe (1964) and included in part by Humphrey 

(1958). Between 4,500 feet (1,373 meters) and 5,000 feet (1,525 meters) 

elevation along the eastern base of the Santa Ritas, lies the lower 

altitudinal limit in this area of a third major plant association. 

This is an open grass-oak woodland termed Open Encinal by Lowe (1964). 

It interdigitates with Plains Grassland along the lower slopes and ends 

at the Sonoita Plains below. 

The main study area was located in the eastern approaches to 

the Santa Rita Mountains and occupied a drainage known as Ophir Gulch. 

This area lies in a vegetational transition between Plains Grassland 

habitat to the east, the Desert Grasslands to the northwest, and within 

the lower limits of Encinal to the west. Thus, the region represents 

ecotones of three types of savannah-grasslands. 

The main topographical features of the area were two rows of 

small hills bordering the north and south edges of the area respectively 

and separated from each other by a broad floodplain. The hills 

11 
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essentially delineated the area into three distinct plant associations 

(Figures 3 through 7). 

The hills along the southern border had northfacing hillsides 

which supported an Open Encinal association of 3.2 hectares. The plant 

composition of these slopes was characterized by Sideoats Grama 

(Bouteloua curtipendula), Blue Grama (Bouteloua gracilis), Emory Oaks 

(Quercus emoryi), and Arizona Oaks (Quercus arizonica). See Table 1. 

Atop the hills along the northern border of the area were 

2.8 hectares of a flat terrain supporting a Desert Grassland associa

tion. This habitat contained Sprucetop Grama (Bouteloua chondrosioides), 

Burroweed (Haplopappus tenuisectus), and Curly Mesquite (Hilaria 

belangeri). This plant association had a low profile and bare ground 

accounted for over 50 per cent of the cover (Table 2). 

The majority of the study area (7.2 hectares) was comprised of 

a broad floodplain with a gentle slope downward from west to east. This 

floodplain consisted of a Plains Grassland habitat. The dominant plants 

were grasses with Blue Grama and Sideoats Grama forming the majority of 

vegetative cover. Perennial shrubs were rare and the grassy expanse 

was broken only by an occasional Mesquite (Prosopis juliflora). In 

some places along the water course through the floodplain there was a 

narrow stand of Desert Willows (Chilopsis linearis), Mesquite, and some 

Turpentine Bush (Haplopappus laricifolius). See Table 3. 

Breeding Avifauna 

There were three groups of breeding birds here whose residency 

status differed. I catagorized them as: (1) permanent residents; 



Figure 3. Ophir Study Area Viewed Towards the West. 

In the foreground and on the left is the Open Encinal habitat and 
Plains Grassland habitat is in the center. Desert Grassland 
habitat occupied the hilltops of this area. 

N 



Figure 3. Ophir Study Area Viewed Towards the West 



Figure 4. Ophir Study Area Viewed Towards the North. 

In the immediate foreground is a portion of the Open Encinal 
habitat while the road beyond transects the Plains Grassland 
habitat. On the hilltops in the background the low shrubs of 
the Desert Grassland habitat can be seen. 



Figure 4. Ophir Study Area Viewed Towards the North. 



Figure 5. Open Encinal Habitat in the Ophir Study Area. 

This habitat was primarily occupied by Botteri's and Rufotas-crowned 
Sparrows. 



Figure 5. Open Encinal Habitat in the Ophir Study Area. 



Figure 6. Desert Grassland Habitat in the Ophir Study Area. 

This habitat was occupied by Black-throated and Cassin's Sparrows. 



Figure 6. Desert Grassland Habitat In the Ophlr Study Area. 



Figure 7. Plains Grassland Habitat in the Ophir Study Area. 

Lark, Grasshopper, Botteri's, and Cassin's Sparrows occupied 
this habitat. 



Figure 7. Plains Grassland Habitat in the Ophir Study Area. 



Table 1. Open Encinal Cover (C.) and Frequency (F.) of Vegetation in Per Cent. 

Species 

Microhabitats in Centimeters 

Species 
Bare Litter Grass <5 

Grass 
5-15 

Grass or 
shrubs >15 

Trees 
>150 

Species 

C. F. C. F. C. F. C. F. C. F. C. F. 

27 84 

34 95 

Bouteloua curtipendula t t 10 32 6 30 

Bouteloua gracilis t t 5 17 2 17 

Annuals t 5 3 25 2 25 

Aristida ternipes - 2 10 2 t 

Bouteloua hirsuta t 4 1 21 t 4 

Quercus emoryi 4 29 

Quercus arizonica 2 16 

Mimosa dysocarpa 1 15 

Prosopis juliflora 0.5 8 

t = trace (less than 0.1) 



Table 2. Desert Grassland Cover (C.) and Frequency (F.) of Vegetation in Per Cent. 

Species 

Microhabitats in Centimeters 

Species 
Bare Litter Grass <5 

Grass 
5-15 

Grass or 
shrvibs >15 

Trees 
>150 

Species 

c. f. c. f. c. f. c. f. c. f. c. f. 

Bare Ground 30 100 

Litter 24 86 

Bouteloua chondrosioides - 1 7 -

Haplopappus tenuisectus - - 13 5 

Bouteloua gracilis 21 20 - 0.5 2 

Hilaria belangeri 3 16 - -

Aristida ternipes - 2 20 0.5 7 

Prosopis juliflora 5.0 1 

vo 



Table 3. Plains Grassland Cover (C.) and Frequency (F.) of Vegetation in Per Cent. 

Microhabitats in Centimeters 

Species 
Bare Litter Grass <5 

Grass 
5-15 

Grass 
shrubs 

or 
>15 

Trees 
>150 

C. F. C. F. C. F. C. F. C. F. C. F. 

27 56 

29 80 

Bouteloua gracilis 0.5 t 14 69 4 41 

Bouteloua curtipendula t t 6 14 5 17 

Annuals 1 4 4 21 2 17 

Panicum obtusum - 1 6 0.5 4 

Eragrostis megastachya - 1 6 - -

Sorghum halepense - 0.5 2 t t 

Aristida temipes - 0.5 3 0.5 1 

Haplopappus laricifolius - - 0.5 1 

Prosopis juliflora 3 4 

t = trace (less than 0.1) 
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(2) spring arrivals; and (3) early summer arrivals. None was considered 

as extralimital in its occurrence here. Permanent residents included: 

Harlequin Quail (Cyrtonyx montezumae), Mourning Dove (Zenaidura macroura), 

Great Horned Owl (Bubo virginianus), Say's Pheobe (Sayornis saya), 

Bewick's Wren (Thryomanes bewickii), Mockingbird (Mimus polyglottos), 

Loggerhead Shrike (Lanius ludovicianus), Eastern Meadowlark (Sturnella 

magna), House Finch (Carpodacus mexicanus), Brown Towhee (Pipilo 

fuscus), and Rufous-crowned Sparrow (Aimophila ruficeps). 

Spring arrivals were species which returned to the area in 

April. These included: Poorwill (Phalaenoptilus nuttallii), Black-

chinned Hummingbird (Archilochus alexandri), Western Kingbird 

(Tyrannus verticalis), Cassin's Kingbird (Tyrannus vociferans), Ash-

throated Flycatcher (Myiarchus cinerascens), Vermillion Flycatcher 

(Pyrocephalus rubinus), Rough-winged Swallow (Riparia ruficollis), 

Lucy's Warbler (Vermivora luciae), Scott's Oriole (Icturus parisorum), 

Bullock's Oriole (Icterus galbula), Grasshopper Sparrow (Ammodramus 

savannarum) , Lark Sparrow (Chondestes grammacus), and Black-throated 

Sparrow (Amphispiza bilineata). 

Early summer arrivals I defined as species normally returning 

to the Ophir area not prior to the third week of May. These species 

were: Common Nighthawk (Chordeiles minor), Yellowthroat (Geothlypis 

trichas), Blue Grosbeak (Passerina caerulea), and Botteri's Sparrow 

(Aimophila botterii). Cassin's Sparrow (Aimophila cassinii) does not 

belong in this group. Its status in Arizona is discussed by Phillips 

et al. (1964) and updated by Ohmart (1966). In the Ophir area this 

species first appeared in 1968 on 25 June and in 1969 on 9 July. 



RESULTS 

At Ophir Gulch 24 species were recorded breeding in 1969 

within the study area. The density of breeding species (pairs/100 acres) 

was 144. This is slightly higher than Wiens (1969) reported for his 

Fitchburg plot in a Wisconsin grassland. Although at the high end of 

the range of values reported by Udvardy (1957) for 21 North American 

grassland censuses, it is well within the range (59-169 pairs/100 acres) 

reported by Graber and Graber (1963) in Illinois pastures and ungrazed 

grasslands. The Ophir plot had only light to moderate grazing by 

horses. In the Ophir plot over 60 per cent of the individuals were 

fringillids. Eighty per cent of these fringillids and over 50 per cent 

of the total breeding avifauna were sparrows. These are summarized in 

Table 4. 

For purposes of comparison, spatial, behavioral, and 

physiological responses are discussed for each species of sparrow. 

Discussions include: (1) habitat occupation in the coexisting popula

tions and on plots where only the species concerned was found; 

(2) microhabitat utilization; (3) foraging behavior; (4) food prefer

ences; and (5) nest site selection and timing in the area of 

coexistence. 

Habitat Occupancy 

The occupancy of habitats by each species was determined by 

plotting the territories of each species in the Ophir study area. From 

22 
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Table 4. Numbers of mid-July Territorial Males in the 
Ophir Study Area in 1969. 

Species Number 

Sparrows Lark Sparrow 3 
Grasshopper Sparrow 4 
Rufous-crowned Sparrow 3 
Botteri's Sparrow 7 
Cassin's Sparrow 6 
Black-throated Sparrow 2 

Sparrow Density (territorial males/100 acres) 75 

Other Birds Harlequin Quail 1 
Mourning Dove 2 
Poor-will 1 
Common Nighthawk 1 
Black-chinned Hummingbird 1 
Western Kingbird - 1 
Cassin1s Kingbird 2 
Ash-throated Flycatcher 1 
Say's Pheobe 1 
Vermillion Flycatcher 1 
Rough-winged Swallow 1 
Bewick's Wren 1 
Mockingbird 1 
Lucy's Warbler 2 
Eastern Meadowlark 1 
Blue Grosbeak 3 
House Finch 1 
Brown Towhee 1 

Total Density (territorial males/100 acres) 144 
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this could be determined the extent to which territories were confined 

to certain plant associations. The name of the habitat(s) contained 

within the territories of each species were noted. In this way habitat 

selection and interspecific territoriality by each species could be 

demonstrated. 

Microhabitat Utilization 

Within these habitats were microhabitats utilized to varying 

degrees by each species. For each species the per cent of foraging 

time within each microhabitat was compiled as a proportion of the total 

time spent foraging. Percentages obtained for non-coexisting indi

viduals on plots in the Santa Rita Experimental Range and the Sonoita 

Plains were compared to those obtained for the coexisting individuals 

in the Ophir study area. By analysing where they spent their time 

foraging another spatial component of their niche could be ascertained. 

Foraging Behavior 

During the observations made on microhabitat utilization 

I noted the foraging behavior of each species. Movements such as grass 

clump penetration, hopping or walking, scratching with one foot, or 

the presence of the double-scratch were noted. Propensities for aerial 

sallying for flying insects or insects above their reach on plants 

were also recorded. 

Food Preferences 

The food in 33 stomachs of birds from the area of coexistence 

were analysed. All specimens were collected between 1500 and 



1800 hours on 19 August and between 0600 and 0930 hours on 20 August 

1969. An estimate, by volume, was made of the per cent of animal and/or 

vegetable matter contained in all the stomachs for one species. This 

was repeated for each species. Where possible, seeds and animal matter 

were identified to genus. Many of the seeds were those of plants 

identified in the study area during the stomach analyses. 

Nesting Sites and the Timing of Nesting 

The availability of nest sites may be important to grassland 

species although probably not to the extent as for hole-nesting species. 

A species requiring a bush for nest placement is not likely to occupy a 

grassland devoid of all bushes during the breeding season. Thus, some 

insight into another spatial component of the niche may be gained by 

noting the placement of nests in the area of coexistence. The time of 

nesting of each species in an area of coexistence may further reveal 

difference alleviating direct competition between species. 

Black-throated Sparrow 

In referring to the haunts of this species Brandt (1951) aptly 

described it as a "handsome, black-bibbed obligate of the hot, little-

watered areas." The plant associations given by Grinnell and Miller 

(1944) included "a wide variety but especially favored are cholla 

cactus and creosote bush, at least where mixed with some other shrubs. 

Catclaw, small mesquiCes, artemisia, sages, rabbitbush, and purshia 

are other plants which the birds often live in and about." 

In the Ophir study plot the Desert Grassland association of the 

hilltops of this area contained all of the territories of this species. 



These overlapped those of Grasshopper and particularly, those of 

Cassln's and Lark Sparrows. However, no aggressive encounters between 

this and any of these other three species was observed. In the study 

area Black-throated Sparrows were present in other habitats only 

briefly, usually while moving from one hilltop area to another. Black-

throated Sparrows spent a great deal of their time in the Ophir area 

feeding over bare or littered ground (Figure 8). 

On the Santa Rita Experimental Range two adjacent plots contained 

Black-throated Sparrows. One was occupied only by this species while 

the other was shared with Botteri's Sparrows. In the former plot the 

brushy perennial shrubs were zinnias rather than burroweed, but as 

shown in Figure 9, the plant cover percentages were similar to those 

for the hilltop areas in Ophir Gulch. Black-throated Sparrows utilized 

both the bare and littered ground microhabitat and the shrubs below 

150 cm., however, the latter was utilized much more heavily. In the 

plot shared with Botteri's Sparrows the Black-throated Sparrows 

utilized the trees greater than 150 cm. much more heavily than any 

other microhabitat (Figure 10). I was not certain of the breeding 

status of birds on both these plots. Foraging differences for this 

species between the two plots were large. Possibly they merely forage 

above ground in areas where more arboreal microhabitats are available. 

In the Ophir area there was about the same amount of perennials but 

fewer trees were present. 

The foraging pattern of Black-throated Sparrows varies with 

microhabitat. Over bare and littered ground the birds merely hop along 
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picking up food items as they are spied between hops. Often they will 

stop beneath a bush, eye the peripheral branches above, and leaf glean 

insects from the foliage by short sallies onto the canopy. Another 

method of searching vegetation is performed in mesquites or other 

leguminous, small trees at this season. They fly into the interior of 

these plants and, while perched on a branch or twig, glean from both 

the leaves and twigs. I never saw them scratch the ground or investi

gate grass clumps. 

Smyth and Bartholomew, in Bent et al. (1968), comment on their 

similar observations on the foraging habits and food intake of this 

species. 

The foraging habits of black-throated sparrows are of course, 
reflected in their diet. They spend much of their time on the 
ground picking seeds or pecking at seed-husks or green grass 
and herbs but in the spring and early summer they often fly 
up, either from the ground or low shrub, after some flying 
insect. At this time, too, they often forage in such trees as 
mesquite, catclaw, and desert willow, obviously for insects, 
(p. 998) 

• 

The contents of stomachs of 6 individuals of this species 

collected in Ophir Gulch contained mostly plant seeds (Table 5). By 

volume seeds comparised 95 per cent of the stomach contents. These 

adults were not feeding young. The seeds were from a variety of 

plants, both annuals and perennials, as well as from annual grasses of 

the genus Panicum. All seeds were less than 2 mm. in diameter. 

Several nests of this species were found both in the Ophir 

area and in a plot on the Santa Rita Experimental Range. In the Ophir 

plot the species placed a June nest in the main branches of a Cholla 

cactus. Two young fledged from this nest in early June. This same 
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Table 5. Stomach Contents of Black-throated Sparrows 
Collected at Ophir Gulch. 

Stomach Contents 
Individual Specimens 

B D 

Arthropoda 
Orthoptera 
Hemiptera 
Coleoptera 
Unidentified larva 

1 
1 
1 
2 

Plant Material 
Talinum sp. seed 
Euphorbia sp. seed 
Chenipodium sp. seed 
Erlognum sp. seed 
Panicum obtusum? seed 
Panicum sp. seed 
Unidentified seeds 

Fragments 

Grit 

4 
8 
6 

25 
8 
1 

59 

28 

s 

8 

1 

si 

13 

26 

16 

i 

1 
10 

s = seed 
i «» insects 
Figures = number of items 
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pair placed their August nest similarly but in cholla cactus also 

located in the Desert Grassland habitat. In a plot on the Experimental 

Range a nest on 1 August was placed just above the ground in the main 

crotch of the diverging stems of an Ocotillo (Fouguieria splendens). 

It contained 3 eggs. 

Lark Sparrow 

Baepler, in Bent et al. (1968), has studied this species in 

detail. He characterizes Lark Sparrow habitats as "abandoned fields, 

brush-lined pasture lands and in completely treeless plains." Further 

he states that in the east where it is uncommon, it also prefers open 

areas with bare ground and short grass. 

In the Ophir plot territories of this species occupied mainly 

the Plains Grassland but occasionally birds foraged in the Desert 

Grassland habitat. Lark Sparrows foraged mostly in the bare or 

littered ground microhabitat (Figure 11). Ninety-seven per cent of 

220 observations of this species in other areas were of birds on bare 

or littered ground (Figure 12). It would be preferable to distinguish 

between bare and littered ground but this is difficult to do. I 

usually found them in littered areas and only seldom found them forag

ing in areas of bare ground. 

Lark Sparrow territories broadly overlapped those of all other 

species except the Rufous-crowned Sparrow. Possibly the steepness of 

slope and/or the Encinal habitat was apparently unsuitable for foraging 

by this species. No interspecific territorial defense was observed. 
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Figure 12. Heavily Grazed Area of the Floodplain. 

This area in Ophir Gulch was used only by Lark Sparrows. 



Figure 12. Heavily Grazed Area of the Floodplain. 
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Lark Sparrows hopped or walked over open ground often stopping 

to feed in one spot for a period of time. They usually continued hopping 

to the next source of food. More intensive probing in fewer spots was 

noted while they foraged over littered ground than on bare ground. I 

did not see this species scratch the ground. The birds usually plucked 

items from the surface of the substrate on which they fed. Foraging 

around the periphery of grass clumps was seen on several occasions but 

I never saw them enter under the grass clump canopy. 

The stomachs of four adults collected at Ophir Gulch contained 

mostly seeds (Table 6). By volume these contents were composed of 

95 per cent plant seeds. Plant seeds of the genera Talinum and Panicum 

were abundant in the flood plain and formed the bulk of the vegetable 

matter. 

Nest site selection of Lark Sparrows differed between first 

and second nestings. In June two nests found were built on the flood-

plain at the bases of partially grazed clumps of Sideoats Grama grass. 

These same pairs placed their August nests on the hilltops on the 

ground under the canopy of burroweed shrubs sheltered from the rains 

common in July and August. 

Grasshopper Sparrow 

The Grasshopper Sparrow has a geographic range covering grass

lands in most areas from coast to coast and south from the Canadian 

border to south-central United States (AOU Checklist 1957). Isolated 

populations occur in Florida and again in southeastern Arizona in the 



36 

Table 6. Stomach Contents of Lark Sparrows and Grass
hopper Sparrows Collected at Ophir Gulch. 

Individual Specimens 
Stomach Contents 

Lark Sparrow 

Arthropoda 
Orthoptera 1 
Coleoptera 

Chaetoenema sp. 1 
Chrysomelidae 1 
Unidentifiable 1 

Plant Material 
Talinum sp. seed 20 11 100 29 
Panicum obtusum? seed 25 8 
Panicum sp. seed 6 
Unidentified seed 1 

Fragments s i 

Grit 10 6 

Grasshopper Sparrow 

Arthropoda 
Orthoptera 

Acrididae 1 
Coleoptera 

Chrysomelidae 3 
Curculionidae 7 5 
Larva 1 

Aranea 1 
Unidentified larva 1 

Plant Material 
Unidentified seeds 2 

Fragments b 

Grit 1 

s = seed 
i = insect 
b " beetle 
Figures = number of items 
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elevated grasslands. The latter Is the race A. S^. ammolegus and the 

one investigated in the present study. 

This species varies in the exact nature of its habitat. 

Miller (1951) states that in California it is exclusively confined to 

grassland formation. Smith, in Bent et al. (1968), states that the 

eastern race appears to be most abundant on cultivated grasslands while 

Howell (1932) found the Florida birds living "among the stunted growth 

of saw palmetto and dwarf oaks." Of the local race, Phillips et al. 

(1964) characterize it as a common resident of dense grassland and 

alfalfa fields. 

Varying degrees of habitat selection have been demonstrated by 

Grasshopper Sparrows. Johnston and Odum (1956) noted in Georgia that 

this species departed areas when shrubs occupied more than 35 per cent 

of the vegetative cover. Smith (1963) found that this species abandoned 

portions of its territories in a corn field when the corn grew above a 

certain height. He further states that they settled in hay and 

abandoned fields where the vegetation was not so heavy. 

In the Ophir plot territories of this species covered the 

majority of Plains Grassland habitat and the small areas of low to 

medium height grasses in the Desert Grassland habitat. Numbers of 

observations made in the latter habitat were too few to be compared to 

those made in Plains Grassland habitat. Their habitat in Ophir Gulch 

is shown in Figure 13. The territories of Grasshopper Sparrows broadly 

overlapped those of all other species except those of the Rufous-crowned 

Sparrow. Grasshopper Sparrows were only transients in the Encinal 
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Figure 13. Grasshopper Sparrow Habitat in Ophlr Gulch. 
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habitat of the Rufous-crowns and no interspecific territorial encounters 

were observed between this and any of the other species. As shown in 

Figures 11 and 15, Grasshopper Sparrows foraged primarily in medium 

height grasses (5 to 15 cm.). This species was rarely seen foraging in 

tall grasses and was usually absent in this microhabitat. 

During the months of July and August, Grasshopper Sparrows were 

found on plots in the adjacent Sonoita Plains to the east. Plains 

Grassland habitat was the only plant association present and this 

sparrow was the only species present. Grasses had a height of cover 

between 5 and 15 cm. and perennial shrubs were absent. This habitat 

is pictured in Figure 14 and the foraging data in Figure 15. 

The Grasshopper Sparrow stalked its food by hopping over the 

ground and running under the overhanging arches of grass clumps looking 

for prey. It investigated the basal periphery of grass clumps. Where 

the basal clump presents a wall of stalks to the birds these bunches 

of grasses are not penetrated. Clumps such as these normally exceed 

15 cm. in mean effective height of cover. Medium height clumps (5 to 

15 cm.) are more open and are readily searched. I saw Grasshopper 

Sparrows double-scratch on two occasions in some litter. 

Stomach contents of the three specimens collected in Ophir 

Gulch contained 95 per cent animal matter by volume. Coleoptera and 

their larvae were predominant as shown in Table 6. Such a high 

percentage of animal matter is higher than the findings of other 

investigators of the Grasshopper Sparrow elsewhere; however, they do 

not state whether percentages were based on volume or on number of 



Figure 14. Grasshopper Sparrow Habitat on the Sonolta Plains. 
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items. Judd (1901) sampled 170 stomachs from eastern and western 

populations collected between February and October. Food consisted of 

63 per cent animal matter and 37 per cent vegetable matter. Howell 

(1932) writes of the Florida race: "Examinations of the stomachs of 

10 specimens taken on the Kissimmee Prairie showed the bird's food to 

consist of animal matter (insects and spiders), 63 per cent, and 

vegetable matter, 31 per cent. The insects taken in greatest quantity 

were grasshoppers and crickets, beetles, weevils and moths and their 

larvae, with a few flies and bugs." 

As noted by Smith, in Bent (1968), nests of this species are 

extremely hard to find. I was fortunate enough to find 2 nests in 

early July. These were placed in a depression on the ground in the 

floodplain, among medium height grasses, and were partially arched over 

the top. Both nests contained 3 eggs. 

Cassin's Sparrow 

This is a spring-breeding species in the southern Great Plains 

area of western Texas, Oklahoma, eastern New Mexico and Colorado. 

Though long suspected to be a breeding member of the Arizona avifauna, 

nesting within the state was not confirmed until recently (Ohmart 1966). 

The species is usually absent during the months of May and June but 

appears in Arizona grasslands during the monsoon season in July and 

August. In 1969, I found it to be very common in the Ophir plot and 

in other surrounding grasslands. 

This species is found typically in brushy grasslands but seems 

to have a considerable tolerance for a variety of grassland habitats. 
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Williams and LeSassier, in Bent et al. (1968), state that Cassin's 

Sparrows occupy grasslands with little brush but are also found in 

mesquite grasslands. In Texas, Van Tyne and Sutton (1937) found it in 

open grass country, brushy sections, and yucca-dotted grasslands. 

When finally formed in mid-July the territories of Cassin's 

Sparrows broadly overlapped those of all other species except for 

those of the Rufous-crowned Sparrow. Those territories occupying the 

Plains Grassland habitat on the floodplain were able to be studied 

more intensely because of the presence of vantage points from the 

adjoining hillsides. Male Cassin's Sparrows arrived in full song in 

the Ophir area in 1969 on 9 July. Three individuals occupied small 

areas in the floodplain at this time. These areas were not defended 

against other species although they were centered on the boundaries 

of adjoining territories of Botteri's Sparrows in this habitat. On 

two instances on the 14th and 16th of July, respectively, a foraging 

pair of Botteri's Sparrows came upon a foraging male of this species 

and the male Botteri's Sparrow displaced and chased for a short distance 

the Cassin's Sparrow. The first female Cassin's Sparrows arrived on 

20 July and within 48 hours all three males were paired and defending 

much enlarged territories which now included sizeable portions of 

those of their Botteri neighbors. On several occasions during the 

next three days Botteri's Sparrows discovered in each of these areas 

were pursued and driven out by the Cassin occupants. All but one 

participant in these encounters was color banded. These incidents 
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represented the only interspecific territoriality that I observed 

between any of the species studied. 

In the Ophir plot territories of this species occupied medium 

and tall grass in both the Plains and Desert Grassland habitats. How

ever, as shown in Figures 8 and 11, the 6 pairs in the area foraged 

over several microhabitats. They utilized both medium and high grass 

as well as perennial shrubs, particularly in the Desert Grassland 

habitat. Foraging birds on the Plains Grassland habitat concentrated 

their foraging activities around the brush-lined wash and clumps of 

mesquite. 

Two other plots of this species were found in the Santa Rita 

Experimental Range; however, too few observations were made on the 

foraging of these individuals to be compared to the Ophir birds. Both 

of these plots were brushy grassland plots. The foraging Cassin's 

Sparrows were confined to the shrubs, and to the medium and tall 

grasses. Black-throated Sparrows were also seen here. 

As in most members of the genus Aimophila, Cassin's Sparrows 

are secretive and their foraging habits often difficult to observe. 

These birds ran adeptly between grass bunches and penetrated to the 

interior of these bunches. Basal portions of grasses, litter, and 

interior of low shrubs were all investigated. In the shrubs they 

pecked at the twigs and leaflets within a few inches of the ground. 

Food contents of the stomachs of 5 specimens taken in the Ophir 

area contained 95 per cent animal matter by volume. The contents of 

items are shown in Table 7. The contents included weevils, lepidopteran 
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Table 7. Stomach Contents of Cassin's Sparrows 
Collected at Ophlr Gulch. 

Stomach Contents 
Individual Specimens 

Arthropoda 
Orthoptera 

Acrididae 
Coleoptera 

Carabldae 
Chrysomelidae 
Chaetocnema sp. 
Curculionidae 
Unidentifiable 

Neuroptera 
Larva 

Hemiptera 
Scutelleridae, prob. 

Corimelana incognita 
Lepidoptera 

Larva 
Unidentified larva 

2 
9 2 

1 

4 1 

13 

Plant Material 
Euphorbia sp. seed 
Panicum obtusum? seed 
Panicum? seed 
Lotus? seed 
Unidentified seeds 

Fragments 

Grit 

4 
1 

1 

b 

1 

s i 

2 

8 
1 

s •= seed 
i « insect 
b • beetle 
Figures = number of items 



larvae, leaf beetles, and scutellerids. These prey items are found on 

perennial shrubs rather than grasses. 

Two nests of this species were found on 29 July 1969 in the 

Ophir plot. One was in the floodplain and the other in the Desert 

Grassland habitat. Each nest was placed just above the ground in grass 

and partially supported by the trunk and one branch of a mesquite. 

One contained 2 eggs and the other contained 3 eggs. These sites agree 

well with those reported for the species in the Texas region as well as 

the only other Arizona nesting record, that of Ohmart (1966). 

Botteri's Sparrow 

Botteri's Sparrow is a Mexican species whose distribution 

barely reaches into the United States in extreme southeastern Texas 

and the elevated grasslands of southeastern Arizona (AOU Checklist 1957). 

As noted by Phillips et al. (1964), it is difficult to distinguish 

from Cassin's Sparrow both in the field and in the hand. Little is 

known of the natural history of this secretive species. 

Monson (1947) noted that in Arizona it favors giant sacaton or 

other tall grasses with mesquite and catclaw. Harper (1930) found that 

the Texas populations preferred salt grass (Sortina), with some yucca, 

prickly pear, and mesquite. In Mexico it apparently occupies a variety 

of savannah habitats. Martin, Robins, and Heed (1954) even found it in 

a burned over section of the Sierra de Tamaulipas of Mexico. 

Territories of this species were confined to two habitats in 

Ophir Gulch. This species foraged mostly in tall grass in both the 

Plains Grassland and Open Encinal habitats (Figures 11 and 16). In 
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nearly 900 observations I never saw it in the Desert Grassland habitat 

here. I never saw them forage in shrubs. 

The interspecific territoriality between Cassin's Sparrow and 

this species has already been described under the Cassin's Sparrow. 

Orians and Willson (1964) point out that interspecific territoriality 

can be an alternative to character displacement or differential habitat 

selection if one or more of the following conditions are met. The 

species (1) occupy simple habitats, (2) have stratified feeding habits, 

or (3) exploit the same food resources. Botteri's and Cassin's Sparrows 

share each of these conditions. Cody (1969) further suggests that 

interspecific territoriality operates most efficiently if appearance, 

voice, or both are similar in the two species concerned. This is best 

exemplified by these two look alikes; the Botteri's Sparrow and the 

Cassin's Sparrow. 

A plot co-occupied with Black-throated Sparrows was found on the 

Santa Rita Experimental Range. As seen in Figure 10 the birds confined 

their foraging to taller grasses. The taller trees were mostly 

mesquites and the shrubs were catclaw. 

Foraging Botteri's Sparrows remind one of a smaller edition of 

a towhee. They proceed over the ground by hops, paired birds usually 

within 10 feet of each other. They forage beneath the canopy of taller 

grasses and take food objects from a variety of sources. Items from 

the ground and aerial parts of grasses comprised the two most frequently 

used sources. On several occasions the double-scratch was seen when the 

birds were investigating litter at the base of some tall grasses. 

Penetration of the accessible interiors of grass clumps was often seen. 
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The only nest reported from Arizona to date is the one found 

recently by Ohmart (1968). Even the plumage of nestlings has not been 

described. In view of this paucity of records it seems appropriate to 

comment on my few experiences with nests during the course of this study. 

On 19 July 1968 I found a nest of this species on the flood-

plain. It was situated on the ground at the north base of a clump of 

sideoats grama grass. The outside and inside diameters were, respec

tively, 3 inches and 2 1/2 inches and it was about 1 1/2 inches deep. 

The construction was similar to that described by Ohmart (1968) and 

contained 4 newly-hatched young not more than 72 hours old, probably 

less. They wore a charcoal black coat of down, had bright yellow bills 

and bright red mouth linings. The two banded adults brought white grubs 

to the nest and seemed to arrive rather synchronously every 15 to 18 

minutes. They usually departed together. The female carried off 

several fecal sacs during the two hours that I observed the nest. 

On 22 July, I banded and toe-clipped the 4 young for identifica

tion. Much to my amazement they were now nearly covered with black pin 

feathers except for a buff color on the ventral feathers. There was 

not a trace of down and they had their eyes wide open. Their weights 

in grams were 13.6, 12.4, 12.6, and 10.4. On 24 July their weights, 

respectively, were 15.4, 16.5, 13.8, and 14.6 grams. However, on this 

occasion they jumped out of the nest and stumbled rather fleetly into 

the grasses using their wings and feet. All feather tracts were 

developing first feathers, the longest primary already measuring 25 mm. 

Dorsal feathers on the back were rusty with black stripes. Ventral 



feathers were a very pale buff color and black streaks radiated from 

the throat area down to the breast, sides and upper flanks. The belly 

was clear. Their tarsi and feet were nearly full-sized. On subsequent 

trips these young were heard but not seen. Such a short fledging 

period for sparrows is unreported in the literature. 

Three nests found in the third week of July 1969 all contained 

4 eggs. Two were found empty 2 days later. The third was not observed 

again. They were similarly constructed and placed as the first nest 

described. During this same period two adults in another portion of 

the study areas were seen carrying food to fledglings calling in the 

grass. One adult carried a large, black beetle while a second bird 

carried a katydid approximately 10 to 15 mm. in length. On another 

occasion an adult carried a whitish grub about 15 mm. in length. 

The stomach contents of 9 specimens collected in the Ophir 

area were about 65 per cent animal matter. Coleoptera and Orthoptera 

comprised most of the animal matter. The vegetable matter was mostly 

seeds. The animal food consisted of languria, crysomellids, and 

grasshoppers, all of which are normally found in grasses (Table 8). 

Rufous-crowned Sparrow 

This species reaches its northern limit in the southwestern 

United States from Oklahoma west to central California and south into 

Mexico. It is a bird of undulating, often precipitous, terrain. 

Phillips, in Bent et al. (1968), describes the haunts of Rufous-crowned 

Sparrows in Arizona as "rocky, open slopes in the oak belt or just below 

it in or near the Upper Sonoran Zone." Aiken (1937) found it often in 
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Table 8. Stomach Contents of Botteri's Sparrows 
Collected at Ophir Gulch. 

Stomach Contents 
Individual Specimens 

D H 

Arthropoda 
Orthoptera 

Acrldidae 
Tettigoniidae 
Unidentifiable 

Coleoptera 
Languria sp. 
Chrysomelidae 
Curculionidae 
Unidentifiable 

Lepidoptera 
Larva 

Aranea 
Unidentifiable 

4 
1 

4 
4 

1 
2 

3 

2 

1 

1 

Plant Material 
Grass stem 
Euphorbia sp. seed 
Talinum sp. seed 
Panicum obtusum? seed 
Desmanthus sp.? seed 
Panicum sp.? seed 
Unidentified seed 

Fragments 

Grit 

si 

1 

1 

1 

si 

5 

8 
1 
4 

1 

si 

4 

1 
9 
1 

s = seed 
i = insect 
b » beetle 
Figures - number of items 
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Arizona and stated: "I have never found them anywhere there was not 

the coarse mountain bunch grass of the country growing. A few low 

bushes and perhaps an old fallen tree are usually present in this 

sparrow's home." 

In the Ophir area this species had territories only in the Open 

Encinal association. I rarely found them in any of the other habitats 

of this area. Birds I observed here foraged in a wide variety of 

microhabitats including the foliage of oak trees (Figure 16). Botteri's 

Sparrows were the only other sparrows normally foraging in this habitat. 

The territories of Rufous-crowned Sparrows often broadly over

lapped those of the Botteri's Sparrows and, to a slight extent, those 

of the Cassin's Sparrow but I saw no evidence of interspecific 

territoriality. 

In Box Canyon of the Santa Rita Mountains I found the Rufous-

crowned Sparrow occupying large areas which lacked the other five 

species. Their pattern of foraging here did not differ much from that 

observed in the Ophir plot as shown in Figure 17. The birds foraged in 

grasses, oaks, and on bare ground. The terrain here was very steep. 

The foraging behavior of these birds is reminiscent of that of 

a mouse. They slink behind grasses and the bases of shrubs picking up 

food items as they proceed. Prey items are gleaned from overhanging 

vegetation and, using the doublescratch, I saw them scavenge through 

debris and fallen litter. On sunny afternoons I saw males often sing 

and foliage-glean in evergreen oaks. I saw no known female Rufous-

crowned Sparrows forage in this manner but I can not be certain that 

such arboreal foraging is confined to males. 
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Food items contained in the stomachs of 6 specimens collected 

in Ophir Gulch are shown in Table 9. By volume these items comprised 

65 per cent animal matter. Insects of the order Coleoptera were pre

dominate while the vegetable materials were all small seeds about 2 mm. 

or less in diameter. From the variety of items this species appears 

not to specialize on certain food items, although beetles were the most 

common prey. Such diversity has been verified by Phillips, in Bent 

et al. (1968). 

Nests of this species are always placed on the ground as noted 

by Phillips et al. (1964). In the Ophir plot I found 2 nests placed on 

the ground in grass. One was in the shelter of a fallen log in April 

and the other was found in July partially overshadowed by a juniper 

tree. 
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Table 9. Stomach Contents of Rufous-crowned Sparrows 
Collected at Ophir Gulch. 

Individual Specimens 
Stomach Contents 

A B C D E F 

Arthropoda 
Orthoptera 

Acrididae 2 1 1 
Coleoptera 

Chrysomelidae 1 
Chaetocnema sp. 14 2 
Curculionidae 3 
Unidentifiable 1 

Unidentified larvae 1 
Acarina 1 

Plant Material 
Talinum sp. seed 3 2 
Panicum obtusum? seed 2 10 27 4 
Panicum sp. seed 6 16 1 
Lotus sp. seed 9 
Unidentified seeds 1 56 

Fragments i s 

Grit 28 10 19 5 

s = seed 
i » insects 
Figures = number, of items 



CONCLUSIONS 

Habitat preferences of each species were demonstrated by noting 

the extent to which their territories were congruent with a particular 

habitat or plant association. Territories of three species (Lark, Grass

hopper, and Cassin's) included both Plains and Desert Grassland habitats. 

The territories of Botteri's Sparrows included Plains Grassland and 

Open Encinal habitats. Black-throated Sparrow territories were entirely 

within Desert Grassland habitat while those of Rufous-crowned Sparrows 

were confined to the Open Encinal habitat. 

Each of the six species differed in its foraging microhabitats 

(Figure 18). However, there was considerable overlap between three 

species which foraged in medium and tall grasses. Grasshopper Sparrows 

foraged in low to medium height grasses, Botteri's Sparrows were tall 

grass specialists, and Cassin's Sparrows were intermediate between these 

two. In addition, Cassin's Sparrows utilized the interior of shrubs. 

Lark Sparrows were open, usually littered, ground specialists while 

Black-throated Sparrows used both bare ground and the periphery of 

shrubs. Rufous-crowned Sparrows utilized all microhabitats except 

shrubs and this was the only species utilizing oak trees. 

The per cent, by volume, of animal and/or vegetable materials 

consumed agreed between three pairs of species (Table 10). While both 

Cassin's and Grasshopper Sparrow stomachs contained similar high 

percentages of animal food, the source plants of their food differed. 

56 



Figure 18. Differences in the Foraging Mlcrohabitats of 
Sparrows in Ophir Gulch. 

The length of the bar from the center is 
proportional to the per cent of total 
foraging time (100%) that species spent in 
that microhabitat. 1 cm = 20%. 
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Table 10. Niche Differences of Ophir Gulch Sparrows. 

Sparrow Habitat 
Food 
Volume Nesting 

Lark Plains Grassland 95% veg. June & Aug. 

Black-throated Desert Grassland 95% veg. June & Aug. 

Rufous-crowned Open Encinal 65% an. Apr. & July 

Botteri's Plains Grassland 
and Open Encinal 

65% an. mid-July 

Cassin's Plains and Desert 
Grasslands 

95% an. late July 

Grasshopper Plains Grassland 95% an. Apr. & July 

veg. « vegetable 
an. - animal 



Food items of the former species were characteristic of woody shrubs 

and those of the Grasshopper Sparrow were typically on grasses. High 

percentages of vegetable items were found in the stomachs of Lark and 

Black-throated Sparrows; however, each of these species rarely foraged 

in the habitat of the other. Botteri's and Rufous-crowned Sparrows 

had percentages similar to each other, however, these percentages were 

intermediate between the first two pairs of species. These two species 

co-occupied the Open Encinal habitat. The selection of prey items 

eaten was similar but their foraging microhabitats differed. Thus, they 

ate similar food in the same habitat but came upon it in different ways. 

Apparently food is not a limiting factor and each is able to coexist 

in this habitat. 

Inspection of nesting dates and nest site placement revealed 

several differences. Cassin's Sparrows were absent in June. Competi

tion with Grasshopper and Botteri's Sparrows during this month was 

nonexistant. Logically it would be advantageous for these two species 

(Grasshopper and Botteri's) to nest in June rather than July to avoid 

competition with Cassin's Sparrows; however, the food requirements of 

young birds of all three species can apparently be met only during the 

monsoon months of July and August. Secondly, four species (Lark, 

Black-throated, Grasshopper, and Rufous-crowned) bred twice in Ophir 

Gulch in 1969 (Table 10). The July breeding of Cassin's Sparrow in 

Ophir Gulch might represent a second nesting of this species for the 

year (spring-Great Plains). On the other hand, two different popula

tions may be involved. Botteri's Sparrow also does not show any 
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evidence of breeding twice each year in this community. The limiting 

factor(s) responsible for the singular, annual breeding of this species 

in Ophir Gulch requires further investigation. Possibly the photo

periodic response is keyed to the arrival of the species just prior to 

the only season offering a requisite food supply to feed its young. 

The relatively primitive position of this species has been noted by 

Wolf (1966) in his synopsis of the genus Aimophila. Finally, the nest 

site requirements of each species differed. No two species utilized 

the same microenvironment for the placement of their nests. 

Grassland sparrows exhibit strong habitat preferences. Each 

species selected a different combination of foraging microhabitats. 

These microhabitats were characterized by the physiognomy of the 

vegetation and the height of cover. Based on mid-August specimens two 

species were primarily herbivorous, two were omnivorous, and two were 

insectivorous. Only the two herbivorous species bred during the dry 

month of June. However, these two species may be insectivorous only 

while actually nesting. For some of these species the availability of 

food to feed their young appears to be a limiting factor. No evidence 

of competition for nest sites was found. 

The overlap of territories between five of the species indicates 

a sufficient difference between the niches of these species to permit 

co-occupation of areas which are common to the territories of each. 

However, Cassin's and Botteri's Sparrows demonstrated interspecific 

territoriality between one another. The niche requirements of these 

two species are apparently not sufficiently different at this season to 
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permit each to occupy areas common to the other. These two species also 

show the greatest convergence in appearance. 

Each species has a different combination of spatial preferences 

(habitat) and behavioral adaptations (foraging microhabitats). Physio

logical responses (time of nesting and food preferences) may be of 

further importance to the niche separation of these species. These 

birds are adapted in different ways to an existence in grasslands during 

the breeding season. These populations comprise part of a complexly 

structured avian community. They achieve a high level of coexistence by 

avoiding competition through diversification and provide an additional 

example of Gaussian principles. 
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