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ABSTRACT 

A population of Black-throated Sparrows (Amphispiza bilineata) 
• •«? 

were studied in a palo-verde-mixed cacti community of the Sonoran 

Desert, during the spring 1980-1981 breeding seasons. Nineteen of 25 

territories established, occurred on similar geographic areas of 5 (5.8 

ha) plots on consecutive years. Observed territorial overlap was 24% 

greater than expected, if territorial establishment had been random. 

Interspecific relationships with other bird or rodent species do not 

appear to influence the distribution of sparrow territories. There is 

a positive trend associating established areas with percent coverage of 

cholla and combined annuals. Black-throated Sparrows do not select for 

any single species of plant. There was no significant difference in 

diversities of annual plant species between occupied and unoccupied 

areas. Results suggest that Black-throated Sparrows are not randomly 

establishing territories across the desert landscape. Their 

distribution appears to be influenced by two factors: (1) coverage of 

annuals and cholla acting as proximate factors in habitat association, 

and (2) site tenacity. 
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TERRITORIAL ESTABLISHMENT BY BLACK-THROATED SPARROWS 
IN SOUTH-CENTRAL ARIZONA 

STEVEN G. TORRES, University of Arizona, Cooperative Wildlife Research 
Unit, Tucson, AZ 85721 

ABSTRACT. A population of Black-throated Sparrows (Amphispiza 

bilineata) were studied in a palo-verde-mixed cacti community of the 

Sonoran Desert, during the spring 1980-1981 breeding seasons. Nineteen 

of 25 territories established, occurred on similar geographic areas of 

5 (5.8 ha) plots on consecutive years. Observed territorial overlap 

was 24% greater than expected, if territorial establishment had been 

random. Interspecific relationships with other bird or rodent species 

do not appear to influence the distribution of sparrow territories. 

There is a positive trend associating established areas with percent 

coverage of cholla and combined annuals. Black-throated Sparrows do 

not select for any single species of plant. There was no significant 

difference in diversities of annual plant species between occupied and 

unoccupied areas. Results suggest that Black-throated Sparrows are not 

randomly establishing territories across the desert landscape. Their 

distribution appears to be influenced by two factors: (1) coverage of 

annuals and cholla acting as proximate factors in habitat association, 

and (2) site tenacity. 

1 



2 

The relationship between bird species diversity (BSD) and . . 

structural components of the vegetation was first observed by HacArthur 

and MacArthur (1961). They found that structural complexity 

was highly associated with BSD, observing a direct increase in BSD with 

a concurrent increase in foliage height diversity (FHD). Subsequently, 

other studies have succesfully used FHD to predict BSD in different 

vegetational associations (MacArthur 1964, Karr 1968, Karr and Roth 

1971). 

Austin (1970) applied MacArthur's (1961) model to a southern 

Nevada desert community, and found it to be a poor predictive index. 

But he did find that FHD calculated on the basis of three different 

vegetation layer heights (0-3, 3-6, >6 ft.), could accurately predict 

BSD, and he hypothesized that the birds were "recognizing" a more 

compressed vegetation structure. Tomoff (1974) found that FHD would 

not accurately predict BSD in southeastern Arizona desert-scrub 

avifaunas. His study reveals that the birds responded not only to 

vegetation structure, but also to the presence and abundance of 

particular species of plants as nest sites. He found that BSD was 

correlated with physiognomic coverage diversity, an index based on 

plant life forms. Roth (1979) contends that the relationship between 

FHD and BSD is unclear because spatial heterogeneity is inadequately 

indexed. 

Although the aforementioned studies illustrate the relationship 

between habitat and BSD, they represent only generalities of avifaunal 

structure. Quantitative methods provide more specific analysis of 

habitat utilization in bird communities. Multivariate statistical 
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techniques have been used for evaluating avian utilization in various 

habitats and in predicting bird species abundance (Anderson and Shugart 

1974, Whitmore 1977, Crawford et al. 1981, Wiens and Rotenberry 1981). 

Studies that specifically analyze vegetative variables within a species 

territory (Wiens 1969, Zimmerman 1971, Roth 1979, Whitmore 1981) enable 

not only analysis of habitat utilization but also provide insight into 

the role of territory and its effect on a species distribution. 

I have observed the Black-throated Sparrows (Amphispiza 

bilineata) establish their territories in a patchy distribution along 

the desert landscape. These areas chosen appear similar to me from 

those not chosen. Because these sparrows appear selective during 

territorial establishment, I hypothesize that there are "key" 

vegetative components within this habitat, to which they respond when 

establishing their territories. 

The purpose of this study is to determine if similar areas of 

the desert are used as territories on consecutive years, and to compare 

vegetative variables between vacant and established areas in order to 

elucidate this apparent disjunct distribution of nesting birds. I will 

also assess the potential of other bird species and rodents to affect 

the distribution of Black-throated Sparrows. 

STUDY AREA AND METHODS. The study area is 20 km northwest of 

Phoenix, at the southern base of the Hieroglyphic Mts., Maricopa Co., 

Arizona. This area is classified as a palo-verde-mixed cacti community 

(Brown et al. 1979), with a southern exposure gently sloping 2-8°, at 

an elevation of 457 m. Temperatures range from 10 to 40.5°C, and the 

mean annual rainfall is 21.1 cm/year (Sellers and Hill 1974). 
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Here I located 5, 5.8 ha plots (240 m x 240 m). During 

March-August in 1980, and 1981, I censused the plots using the variable 

circular plot method by Reynolds, Scott, and Nussbaum (1980). I 

generated Spearman rank correlation coefficients by comparing 

Black-throated Sparrow and other breeding species densities from each 

plot. I comprehensively mapped the territories of Black-throated 

Sparrows using the "flush" technique described by Wiens (1969). 

Territorial boundaries were delineated by the furthermost positions 

occupied by a singing male. I measured the mapped territorial areas 

from 1980, and 1981, on all the plots, using a planimeter. From these 

spatial measurements I calculated the expected amount of territorial 

overlap (assuming a random redistribution of territories), and compared 

this to the observed overlap between years. I color banded six 

sparrows to assist in the recognition of individuals. 

I sampled vegetation during 1981 using the line interception 

method of Canfield (1941). On each plot I estblished 7 east-west 200 m 

line transects. These transects were parallel and located 

approximately 30 m apart. I measured percent coverage of trees and 

shrubs along each transect. Annuals were measured at random locations 

along the transect using the coverage estimate technique of Daubenmire 

(1959). 

Data on rodent trapping were obtained in conjunction with 

another ongoing study. During that study we trapped rodents on each of 

the plots for five consecutive days during the Fall (Sept. 11-16, 1980), 

Winter (Dec. 4-9, 1980), and Spring (April 2-7, 1981), using the 

technique described by O'Farrell et al. (1977). I summed the trapping 
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frequencies for all the periods, on all the plots, for each rodent 

species. Each trap was later identified as occurring in a territory or 

non-territory area. I used a binomial test to analyze the trapping 

frequencies between territory and non-territory areas of the plots. 

After mapping territorial boundaries, I separated vegetative 

samples occurring within territories from those occurring outside the 

boundaries. I defined a sample as a portion of a transect. I 

calculated percent coverage of each species of plant occurring in each 

sample. These data were transformed to arcsine square root values prior 

to analysis of variance, principle component analysis, and 

product-moment correlations. I used the Statistical Package for the 

Social Sciences (SPSS) computer programs (Nie et al. 1975) for these 

analyses. 

I used two-way analysis of variance to distinguish any 

vegetative differences between territory and non-territory areas on the 

different plots (1-5). I used orthogonal contrasts for the territory 

type comparisons. 

The plant species were grouped into 5 general life form groups 

prior to product-moment correlation and principle component analysis. 

The first group, LATR, consists of creosote-bush (Larrea tridentata). 

which is characteristic of the flat areas between washes. TREE 

consist8 of palo-verde (Cercidium microphvllum) and ironwood (Olneva 

tesota) and reflects the more mesic areas that border washes and 

drainage-ways. Triangle-leaf bur-sage (Ambrosia deltoidea). white 

bur-sage (Ambrosia dumosa). brittle-bush (Encelia farinosa). range 

ratany (Krameri gravi), and box-thorn (Lvcium andersonii), comprise the 



6 

category SHRUB which represents the low, dense shrubs occurring in both 

wash and inter-wash areas. CHOLLA consists of Teddybear cholla 

(Opuntia bigelovi) and buckhorn cholla (Qpuntia acanthocarpa). which 

occur most frequently on the open, rocky, and sloping areas of the 

plots. I combined the 15 dominant annual plant species, Plantaeo 

insularis. Pectocarva recurvata. Schismus barbatus. Lepidium 

lasiocarpum. Lotus tomentellus. Lotus salsueinosus. Vulpia octoflora. 

Astragalus nuttallianus. Chaenactis sp., Eriophvllum lanosum. Erodium 

texanum. Crvptantha barbigera. Chorizanthae brevicornu. Bromus rubens. 

and Amsinckia tessellata. to represent total percent coverage of 

annuals (ANNUAL). , 

1 calculated the percent coverages of these 5 general habitat 

variables on each plot. 1 also calculated product-moment correlation 

coefficients to illustrate the relationship between these groups. 

I used principle component analysis (PCA) to obtain linear 

combinations of the habitat variables which described the greatest 

amount of variatiion. Transect samples were combined to form one 

observation for each territory or non-territory within each plot. The 

data matrix consisted of 5 habitat variables x 18 observations (13 

territory, 5 non-territory). 

Using the test for differences in diversities described by 

Hutcheson (1970), I compared the annual plant species occurring on 

territories and non-territories. 

RESULTS. Territories mapped during 1980-1981 are presented in 

Fig. 1. Nineteen of 25 territories established on consecutive years 

were located on similar geographic areas of the plots. Observed 



7 

territorial overlap between the two years was 24% greater than expected 

overlap, had establishment been random. 

Two of six birds banded in 1980 returned to breed on plot 1 in 

1981. 

Estimated bird densities for 1981 are presented in Table 1. 

Table 1 also shows Spearman rho rank correlation coefficients between 

Black-throated Sparrow densities and other breeding species densities 

on each plot. There are no significant correlations (p < .05). 

Results of the binomial test analyzing the rodent trapping 

frequencies between territory and unestablished areas are presented in 

Table 2. There was no significant (p < .05) relationship between 

kangaroo rat (Dipodomvs merriami) trapping frequencies and 

Black-throated Sparrow territories, but there was a significant 

(p < .01) positive association between pocket mice (Peroenathus 

merriami) trapping frequencies and territories. 

Analysis of variance of 27 plant species coverages revealed 

that there were few significant (p < .05) plot x territory type 

interactions. This indicates that the patterns of plant species 

abundance on the territory types do not change between plots. The 

greatest amount of variation occurred between plots. This simply 

indicates that the abundances of many plant species varied greatly 

between plots. There were only two species of plants that had 

significant (p < .05) t-values, indicating a difference between 

territories and non-territories (Table 3). Astragalus nuttallianus 

occurred more frequently on territory areas (Fig. 2), and Amsinckia 

tessellata was more abundant on non-territory areas (Fig. 3). 
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Because Black-throated Sparrows may not "key" on any single 

species of plant, I organized the species data into 5 general habitat 

variables (LATR, SHRUB, TREE, CHOLLA, ANNUAL). The percent coverages 

of these 5 groups on each plot, and correlation coefficients are 

presented in Tables 4 and 5 respectively. LATR is negatively 

associated to SHRUB and TREE. This correlation reinforced the observed 

association of creosote-bush (LATR) with the open inter-wash areas, and 

6hrubs and trees for the wash edges. SHRUB and TREE are positively 

related to each other, but are negatively related to percent coverage 

of annuals (ANNUAL). Only CHOLLA is marginally related to ANNUAL 

(p < .10). 

The first three components in PCA accounted for 81.0% of the 

variation among the habitat variables (Table 6). The first component 

was negatively associated with LATR and ANNUAL, and positively 

associated to SHRUB and TREE. This component contrasts the open, flat 

areas that have an abundance of annuals and creosote-bush, with the 

more mesic drainage-ways and wash edges that have abundant shrubs- and 

trees. The second component is positively related to high coverage of 

CHOLLA and ANNUAL, and negatively related to LATR. This component 

distinguished those variables that occur in the open areas of the 

plots. Cholla and annuals are characteristic of the rockier sloping 

areas, with creosote-bush more common in the flatter, less rocky areas. 

The third component is characterized by a positive association with 

CHOLLA and LATR, while negatively related to ANNUAL. This last 

principal component distinguishes those intermediate areas that have an 
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abundance of cholla and creosote-bush, from those open areas that are 

dominated by annuals. 

Components and treatment points were graphically analyzed. 

Comparing the first component (y-axis) with the second component 

(x-axis) reveals a general trend by territory types toward the positive 

side of the second principal component (Fig. 4). Non-territory points 

appear negatively associated with the second component. The first 

component does not account for any clear distinctions between the 

territory types. 

Although there appears to be a general trend by territory 

points toward the positive side of the second principal component, the 

differences between territories and non-territories on plots 2 and 4 

are inconsistent. On plot 2 each territory (2A-2C) is more strongly 

associated with the negative side of the second principal component. 

This type of deviation might be expected because this was the only plot 

where territories were not established on similar areas on consecutive 

years (Fig. 1). This plot also had the lowest percent coverage of 

cholla and annuals (Table 4). Although the territory points on plot 2 

deviate from the general trend, they are still more associated with 

annuals, along the first principal component, than the corresponding 

non-territory point (Fig. 4). On plot 4, the non-territory point is 

related to the positive side of the second principal component. 

Comparing the diversities of annual plant species between 

territories and non-territories, revealed no significant differences 

(t = 1.09, df = 2680, p > .05). 



10 

DISCUSSION. Black-throated Sparrows occur in all the major 

deserts of the United States. Within these desert types, this sparrow 

inhabits every gradient of vegetation characterizing these areas, 

including the most desolate (Raitt and Maze 1968, Tomoff 1974, Vander 

Wall 1980). Although this species appears to be generalized in its 

habitat requirements, their patchy distribution of territories suggests 

selection on a local basis. My maps show that the birds are not 

randomly distributing themselves along the desert landscape. Eighty 

percent of the territories established on consecutive years were 

located on similar geographic areas of the plots. In addition, my 

measurement of territorial overlap indicate that the observed overlap 

was greater than the expected, further suggesting that territorial 

establishment was not random. 

The two most likely environmental factors influencing the 

distribution of territories by Black-throated Sparrows are interspe

cific interactions with other bird species or rodents, and vegetative 

characteristics required for survival and reproduction. 

The Black-throated Sparrow is the only emberizine that breeds 

on the study area. Interspecific interactions with other similar bird 

species do not appear to influence the distribution of the sparrow 

territories. I did not find significant density correlations between 

Black-throated Sparrows and other breeding species, and concluded that 

interspecific interactions do not affect the spatial distribution of 

territories. This was also verified by my territorial mapping. There 

was no obvious spatial interference between species; in fact, all 

inter-species territories were large and overlapping. 
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Rodent activity does not appear to influence the breeding 

distribution of Black-throated Sparrows. There was a positive 

relationship between the occurrence of sparrow territories and trapping 

frequencies of pocket mice. This relationship probably reflect general 

similarities in the habitat requirements of both animals. Further 

investigations into this relationship could provide insight into the 

possible similarities in habitat use between these animals. 

Rotenberry and Wiens (1980a) used vegetative indices including 

horizontal and vertical heterogeneity to elucidate associations between 

bird species distributions and shrubsteppe habitats. While these 

indices provided insight into the geographic distributions of shrub

steppe birds, a similar but more localized study by Wiens and 

Rotenberry (1981) found that percent coverage data provided more 

significant correlations with variations in bird species densities. 

They found densities of Black-throated Sparrows to be more signifi

cantly associated with the PCA component that represented high coverage 

of spinescent shrubs. Similarly, Tomoff (1974) observed a positive 

correlation between total bird density and densities of nest plants. 

Black-throated Sparrows were a major component in his estimate of total 

bird density, and they fit the correlation singularly. Vander Wall 

(1980) found a positive association between foliage volume of shrubs 

and density of Black-throated Sparrows. His study showed that 

Black-throated Sparrows appeared to prefer to nest in shrubs, and he 

observed that the majority of foraging was concentrated under shrubs 

and subtrees. Because these sparrows appeared generalistic in their 

nesting requirements, and do not appear to be restricted by the 
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distribution or availability of suitable nest sites, Vander Wall (1980) 

indicated that proper foraging substrates may play a more dominant role 

in determining breeding distribution. 

I did not observe any significant relationships between 

Black-throated Sparrow territories and percent coverage of shrubs. 

Rather, analysis of variance identified two significant (p < .05) 

associations between plant species abundance and territory types 

(Table 3). The two plant species with significant t-values were very 

infrequent (Figs. 2, 3), and only one of these (Astragalus 

nuttallianus) was positively associated with territories. Therefore, 

the biological significance of these annual species influence on the 

distribution of Black-throated Sparrow territories is questionable. 

PCA revealed a general trend positively relating territories with the 

second principal component, which represents high coverage of cholla 

and annuals. The association with cholla could have occurred as a 

result of nest site preference (Table 7). 

Vander Wall's (1980) interpretation of the breeding distribu-

bution of Black-throated Sparrows is reasonable. But the feeding 

strategy of these birds may be different during the establishment of 

territories. I observed the sparrows feeding primarily on seeds during 

territorial establishment. If seeds are an important resource during 

the initiation of territoriality, this might explain the association I 

observed between territories and annuals (second principal component). 

Reichman and Oberstein (1977) showed that concentrations of 6eeds are 

dependent upon irregularities of the terrain which form "seed traps." 

Cholla coverage is positively related to annual coverage (Table 3), and 
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occurs on mildly open, rocky areas of the plots. These areas which 

possess abundant densities of annuals would offer Black-throated 

Sparrows an abundant supply of seeds. I further hypothesize that the 

sparrows are responding to a proximate resource (seeds) that is 

immediately important for survival during the start of the breeding 

season, rather than choosing a resource for future reproductive 

activities. 

Mares and Rosenzweig (1978) suggest that because a desert finch 

cannot afford to spend much time searching for 6eeds during stressful 

periods, the strategy should be to restrict its feeding to areas with 

an abundance of seeds, distributed irregularly. Reports that flocks of 

finches concentrate their foraging in areas where seeds are densely 

distributed (Cody 1971, Raitt and Pimm 1976) supports this idea. 

Black-throated Sparrows are included among these wintering flocks. 

Because this species establishes its territory during a period when it 

is still primarily feeding on seeds (Gubanich 1970, Torres; personal 

observation), it follows that they should commit themselves to areas 

with suitable densities of seeds. Winter feeding strategy may be a 

factor involved in the Black-throated Sparrows distribution of 

territories, but requirements for cover and nest sites must also be met 

in the chosen areas. 

Whitmore (1979) showed that habitats initially occupied were 

vegetationally different from those in which the young were fledged. 

Habitats were measured during the initiation of territories and were 

significantly different during the "peak of breeding activity." 

Rotenberry and Wiens (1980b) incorporate*! temporal variation in habitat 
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physiognomy into their study of shrubsteppe bird populations. They 

identified sites with "high turnover" which are characterized by high 

coverage of annuals and forbs, with greater total vegetative cover. 

They compared these to "low turnover" ares which possessed greater 

coverage of Bhrubs, had more bare ground, and horizontal patchiness. 

In this study Black-throated Sparrows were found to be significantly 

associated with "high turnover" areas. This finding supports my 

hypothesis that the distribution of sparrows may be related to the 

abundance of annuals. Wiens and Rotenberry (1981) who did not 

incorporate a temporal aspect, found Black-throated Sparrows to be more 

associated with shrubs. Additional studies incorporating temporal 

aspects of habitat variables may allow reseachers to identify the 

dominant factors affecting territorial establishment. 

Territorial establishment on similar areas on consecutive years 

indicates selection or association with particular features of the 

habitat. The absence of more strongly defined correlations between 

these features and territorial establishment may be attributed to :the 

insensitivity of the percent coverage estimates, coupled with the large 

(> 150 m diameter), vaguely defined territories. Therefore, features 

of the habitat that are important during the establishment of 

territories may have been hidden among many non-contributing factors. 

Another limitation of my analysis, which is common to most studies of 

habitat association, includes the appropriateness of the variables 

measured, and how closely they manifest themselves as cause and effect 

relationships. 

Two of the six birds banded in 1980 returned to breed on the 



study area in 1981. This pair returned to the same area they had 

occupied on the previous year. This indicates that site tenacity may 

be a factor influencing habitat association. Site tenacity could 

certainly affect the clarity of the correlations because individuals 

exhibiting this behavior may only secondarily respond to the proximate 

resources of the habitat. 

Territorial establishment by Black-throated Sparrows is likely 

to be influenced by many elements of the habitat. Although adequate 

coverage of shrubs and trees are certainly important for cover from 

predators, and foraging substrates, my vegetative data suggest that the 

distinctions between territories and non-territories may depend upon 

those mildly open, rocky areas that support suitable amounts of annuals 

and cholla, proximately important for food and nest sites. 
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masters committee members, Dr. James. H. Brown, •Dr, Stephen M. Russell, 

and Dr. Paul R. Krausman for their comments and reviev. I am grateful 

to Robert S. Henry for his help with some of the field work, and Brian 

A. Maurer who assisted with the statistical analyses. Special thanks 
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earliest draft of my thesis. 



LITERATURE CITED 

Anderson, S. H., and H. H. Shugart, Jr. 1974. Habitat selection of 

breeding birds in an east Tennessee deciduous forest. Ecology 

55:828-837. 

Austin, G. T. 1970. Breeding birds of the desert riparian habitat in 

southern Nevada. Condor 72:431-436. 

Brown, D. E., C. H. Lowe, and C. P. Fase. 1979. A digitalized classi

fication system for the biotic communities of North America, 

with community (series) and association example of the 

southwest. J. Ariz.-Nev. Acad. Sci., 1-16. 

Canfield, R. H. 1941. Application of the line interception method in 

sampling range vegetation. J. Forestry 39:388-394. 

Cody, M. L. 1971. Finch flocks in the Mojave Desert. Theor. Pop. 

Biol. 2:142-158. 

Crawford, H. S., R. G. Hooper, and R. W. Titterington. 1981. Songbird 

population response to silvicultural practices in central Appa

lachian hardwoods. J. Wildl. Manage. 45:680-692. 

Daubenmire, R. 1959. A canopy coverage method of vegetational analy

sis. Northwest Science 33:43-64. 

Gubanich, A. A. 1970. Seasonal variation of neurosecretory material 

in the neurohypophysis of desert birds. Ph.D. diss., Univ. of 

Arizona, Tucson. 

Hutcheson, K. 1970. A test for comparing diversities based on the 

Shannon formula. Ji Theor. Biol. 29:151-154. 
16 



Karr, J. 1968. Habitat and avian diversity on strip-mined land in 

east central Illinois. Condor 70:348-357. 

Karr, J., and R. R. Roth. 1971. Vegetation structure and avian diver

sity in several new world areas. Am. Nat. 105:423-435. 

MacArthur, R. H. 1964. Environmental factors affecting bird species 

diversity. Amer. Nat. 98:387-397. 

MacArthur, R. H., and J. W. MacArthur. 1961. On bird species diver

sity. Ecology 42:594-598. 

Mares, M. A., and M. L. Rosenzweig. 1978. Granivory in North and 

South American deserts: rodents, birds-, and ants. Ecology 

59:235-241. 

Nie, N. H., C. H. Hull, J. G. Jenkins, K. Steinbrenner, and D. H. Bent. 

1975. SPSS: Statistical Package for the Social Sciences. 

Second Edition. McGraw-Hill, New York. 

O'Farrell, M. J., D. V. Kaufman, and D. W. Lundahl. 1977. Use of 

live-trapping with the assessment line method for density 

estimation. J. Mammal. 58:575-582. 

Raitt, R. J., and R. L. Maze. 1968. Densities and species composition 

of breeding birds of a creosote bush community in southern 

New Mexico. Condor 70:193-205. 

Raitt, R. J., and S. L. Pimm. 1976. Dynamics of bird communities in 

the Chihuahuan Desert, New Mexico. Condor 78:427-442. 

Reichman, 0. J., and D. Oberstein. 1977. Selection of seed distribu

tion types by Dipodomvs merriami and Peroenathus amplus. 

Ecology 58:636-6343. 



Reynolds, R. T., J. M. Scott, and R. A. Nussbaum. 1980. A variable 

circular plot method for estimating bird numbers. Condor 82: 

309-313. 

Rotenberry, J. T., and J. A. Wiens. 1980a. Habitat structure, patchi-

nes, and avian communities in North American steppe vegetation: 

a multivariate analysis. Ecology 61:1228-1250. 

Rotenberry, J. T., and J. A. Wiens. 1980b. Temporal variation in 

habitat structure and shrubsteppe bird dynamics. Oecologia 

47:1-9. 

Roth, R. R. 1979. Vegetation as a determinant in avian ecology. 

Proc. First Welder Wildl. Found. Symp.:162-174. 

Sellers, W. D., and R. H. Hill, ed. 1974. Arizona climate 1931-1972. 

Univ. Arizona Press, Tucson, AZ. 

Tomoff, C. S. 1974. Avian species diversity in desert scrub. Ecology 

55:396-403. 

Vander Wall, S. B. 1980. The structure of Sonoran Desert bird commu

nities: effects of vegetation structure and precipitation. 

Ph.D. diss., Utah State Univ., Logan. 

Whitmore, R. C. 1977. Habitat partitioning in a community of 

passerine birds. Wilson Bull. 89:253-265. 

Whitmore, R. C. 1979. Temporal variation in the selected habitats of 

a guild of grass-land sparrows. Wilson Bull. 91:592-598. 

Whitmore, R. C. 1981. Structural characteristics of Grasshopper 

Sparrow habitat. J. Wild. Manage. 45:811-814. 

Wiens, J. A. 1969. An approach to the study of ecological relation

ships among grassland birds. Ornith. Monogr. 8:1-93. 



19 

Wiens, J. A., and J. T. Rotenberry. 1981. Habitat association and 

community structure of birds in shrubsteppe environments. 

Gcol. Monogr. 51:21-41. 

Zimmerman, J. L. 1971. The territory and its density dependent effect 

on Spiza americana. Auk 88:591-612. 



APPENDIX I 

20 



21 

Table 1. Mean estimated densities (no./lO ha) of birds on 5, 5.8 ha 
plots, and Spearman rho rank correlation coefficients 
between Black-throated Sparrow densities and other bird 
species (March-Aug. 1981). 

Plot 

1 2 3 4 5 
Spearman 
rho* 

Gambel's Quail 0.9 1.8 2.1 1.7 0.9 -0.53 

Mourning Dove 0.1 .04 .09 .01 0.5 -0.64 

Common Flicker 0.2 0.4 0.5 0.3 0.6 -0.50 

Ash-throated Flycatcher 0.3 0.3 0.4 0.2 0.3 -0.50 

Verdin 4.9 2.1 1.2 0.5 5.8 -0.20 

Cactus Wren 3.1 2.9 2.7 1.4 3.9 -0.20 

Curve-billed Thrasher 0.6 0.6 0.5 0.9 0.2 0.48 

Loggerhead Shrike 0.2 0.5 0.3 0.2 0.1 -0.63 

Black-throated Sparrow 5.4 1.2 1.8 5.8 2.2 

* No significant correlations at p < .05. 
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Table 2. Binomial test of rodent trapping frequencies (no. caught/ 
no. trap attempts) between territory and non-territory areas 
on plots 1-5, during fall and winter 1980, and spring 1981. 

Dipodornvs merriami Peroenathus intermedius 

Plot T NT Plot T NT 

1 86/510 64/390 1 217/510 160/390 

2 27/142 226/758 2 38/142 163/758 

3 138/446 149/454 3 69/446 101/454 

4 27/72 301/828 4 13/72 83/828 

5 45/188 72/712 5 69/188 206/712 

TOTAL 323/1358 782/3142 TOTAL 406/1358 713/3142 

.237 .249 .300* .227* 

95% C.I . - .215,.261 .234,.264 95% C.I. - .275,.323 .215,.245 

* p < .01 
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Table 3. Analysis of variance for differences between plots (1-5) x 
territory type (non-territory vs. territory) in relative 
frequency of plant species Astragalus nuttallianus and 
Amsinckia tessellata. April 1981. 

Plant Species 

Effects (F-values) 

Plots Territory Plot x 
Types Territory 

Type 

Territory 
vs. 

Non-territorv 

t-value 

Astragalus nuttallianus 8.11** 1.66 0.97 

Amsinckia tessellata 5.91** 4.67** 0.71 

-2.15* 

2.62** 

* p < .05 

** p < .01 
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Table 4. Percent coverages of creosote-bush, shrubs, trees, cholla, 
and total annuals on each plot, 1981. 

Plot 

Habitat Variable 12 3 4 5 

LATR 9, .28 14. .19 10, .27 14, .50 9, .58 

SHRUB 16, .92 10. ,85 6, .77 4. .70 7, .44 

TREE 10, .32 4. ,23 2, .31 1. .14 13, .24 

CHOLLA 0, .70 - 0. ,12 0, .41 0, .89 1, .03 

ANNUAL 25, .38 18. .49 27, .14 32, .71 29, .51 
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Table 5. Product-moment correlation coefficients of creosote-bush, 
shrubs, trees, cholla, and total annuals on each plot 
(n =83). 

LATR SHRUB TREE CHOLLA ANNUAL 

LATR 1.0 -0.36** -0.31** -0.03 -0.06 

SHRUB 1.00 0.61** 0.06 -0.28** 

TREE 1.00 -0.08 -0.22** 

CHOLLA 1.00 0.20* 

ANNUAL 1.00 

* p < .10 

** p < .05 
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Table 6. Percent of variation, cumulative variation, and factor 
loadings of the first three components of a FCA from five 
habitat variables with 18 territory types (13 territory, 5 
non-territory). 

Component 12 3 

Percent of variation 39.3 24.2 17.5 

Cumulative variation 39.3 63.5 81.0 

LATR -0.56* -0.45* 0.49* 

SHRUB 0.86* 0.10 0.19 

TREE 0.83* 0.00 0.00 

CHOLLA -0.09 0.73* 0.65* 

ANNUAL -0.42* 0.67* -0.40 
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Table 7. Flaat species utilized as nest sites by Black-throated 
Sparrovs, 1981. 

Species No. Nests % of Total 

Teddybear Cholla (Opuntia bieelovii) 5 46 

Buckhorn Cholla (Opuntia acanthocarpa) 1 9 

Box-thorn (Lvcium andersonii) 2 18 

Brittle-bush (Encelia farinosa) 3 27 

Total 11 100 
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PLOT 3 PLOT 1 

PLOT 4 PLOT 5 

Figure 1. Territories established by Black-throated Sparrows during 
the spring 1980 jj|~[], and |=| 1981 breeding seasons on 
plots 1-5. 
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Figure 2. Percent coverages (+ S.E., n) of Astragalus nuttallianus 
from territories and non-territories on plots 1-5, April 
1981. 
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Figure 3. Percent coverages (+_ S.E., n) of Amsinckia tessellata 
from territories and non-territories on plots 1-5, Apr 
1981. 
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LATR, SHRUB, TREE, CHOLLA, ANNUAL. 
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Table 8. Analysis of variance for differences between plots (1-5) x 
territory type (non-territory vs. territory) in relative 
frequency of plant species, April 1981. 

Territory 
vs. 

Effects (F-values) Non-territorv 

Plots Territory Plot x t-value 
Types Territory 

Plant Species Type 

Larrea tridentata 2.47 3.07 8.02** 0.17 

Ambrosia deltoidea 5.97** 0.18 0.59 0.47 

Cercidium microDhvllum 6.66** 0.93 0.65 0.46 

ODuntia bieelovii 2.32 1.16 2.17 -1.32 

Gncelia farinosa 9.61** 1.23 0.83 -0.31 

Olneva tesota 4.06** 1.31 2.07 0.57 

Krameria eravi 14.04** 1.34 0.24 1.49 

Ambrosia dumosa 7.41** 2.83* ' 5.94* 0.58 

Erioeonum inflatum 4.39** 2.51 1.07 0.20 

Lvcium andersonii 6.61** 0.23 0.18 0.55 

Fouauieria sclendens 2.30 2.67 1.10 0.44 

Ephedra trifurca 6.34** 5.22** 0.75 -1.24 

Plantaeo insularis 7.17 0.41 1.49 -0.03 

Pectocarva recurvata 9.66** 0.73 1.83 -0.40 

Schismus barbatus 2.29 1.17 2.52 1.13 

Lenidium lasiocaroum 4.55** 1.75 0.10 -0.67 



Territory 
vs. 

Effects (F-values) Non—territory 

Plant Species 

Plots Territory 
Types 

Plot X 
Territory 
Type 

t-value 

Lotus tomentellus 5.00** 0.56 3.32 -0.46 

Lotus salsueinosus 2.64** 0.87 0.27 -0.76 , 

Vulpia octoflora 9.37** 0.77 0.30 0.77 

Astraealus nuttallianus 8.11** 1.66 0.97 -2.15* 

Chaenactis SD. 1.69 0.09 0.09 -0.51 

Erioohvllum lanosum 7.52** 2.59 1.15 —0 .20 

Erodium texanum 3.66** 1.59 1.25 -1.50 

Crvotantha barbieera 0.52 1.66 0.85 -1.60 

Chorizanthae brevicornu 7.96** 0.46 1.33 -0.19 

Bromus rubens 6.28** 0.84 1.76 1.83 

Amsinckia tessellata 5.91** 4.67** 0.71 2.62** 

* p < 0.05 

** p < 0.01 


