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Abstract: Shrubsteppe communities within the Intermountain West have been reduced in area

and fragmented by agricultural conversion and land development, yet we know little about the

effects of Brown-headed Cowbirds (Molothrus ater) on reproductive success of birds that breed

in these communities.  As part of ongoing research examining landscape effects on avian

productivity in eastern Washington, we collected data on parasitism rates and cowbird

occurrence.  During 1996 and 1997 we surveyed birds using point-counts and searched for nests

in big sagebrush (Artemisia tridentata) stands in eastern Washington.  Cowbirds were common

on our study area and were recorded on point-counts at 26 of 29 sites surveyed.  Cowbirds

arrived on the study area in late April, attaining greatest abundance in May and June.  We located

and monitored a total of 779 nests of 8 species; only the Brewer’s Sparrow (Spizella breweri),

Sage Sparrow (Amphispiza belli), and Vesper Sparrow (Pooecetes gramineus) showed evidence

of parasitism.   Overall parasitism rates were lower than those reported for other bird

communities in fragmented landscapes and for other bird communities in shrubsteppe.   Low

parasitism levels (<10 %) in our study area partly resulted from arrival of cowbirds after

initiation of first nests by hosts.  Over 40% of Sage Sparrow nests were initiated before cowbirds

were observed laying on the study area.  Low levels of parasitism also may be related to low

availability of elevated observation perches or long distances from study plots to cowbird feeding

areas.  Determining why parasitism is low in this fragmented landscape may have important

implications for managing cowbirds in other areas.

Key Words: Amphispiza belli, Brewer’s Sparrow, Brown-headed Cowbird, Molothrus ater,

Parasitism, Sage Sparrow, Shrubsteppe, Spizella breweri, Washington.
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Parasitism by Brown-headed Cowbirds (Molothrus ater) has been found to depress

significantly the reproductive output of some passerines, particularly in fragmented landscapes

(Brittingham and Temple 1983, Robinson et al. 1995).   Shrubsteppe communities within the

Intermountain-west have been reduced in area and fragmented by agricultural conversion and

land development (Quigley and Arbelbide 1997), particularly within the Columbia River Basin in

eastern Washington (Dobler et al. 1996).  Moreover, these communities have a long history of

use as rangeland, providing feeding habitat for cowbirds in the form of feedlots, pastures, and

lawns.  A recent analysis of data from the Breeding Bird Survey for the Columbia River Basin

reported significant, declining trends for populations of  numerous shrubsteppe-associated

species, with more species declining than increasing (Saab and Rich 1997).  We know little about

the effects of cowbirds on reproductive success of birds that breed in shrubsteppe communities

(Rich 1978, Reynolds 1981, Rich and Rothstein 1985, Biermann et al. 1987).    

As part of an ongoing research project examining landscape effects on avian productivity

in eastern Washington, we collected data on parasitism levels and cowbird occurrence.  Here we

present a preliminary assessment of cowbird parasitism on the more common nesting passerines

in Washington’s shrubsteppe.  

STUDY AREA AND METHODS

The study took place in the Columbia River Basin of eastern Washington, in vegetation

zones classified as shrubsteppe (Daubenmire 1988).  The region is primarily semi-arid desert,

with cold winters and hot summers.  Most of the native vegetation communities in the region

have been converted to agriculture, with an estimated 40% of the historical shrubsteppe

remaining (Dobler et al. 1996).  
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Study plots were established in 29 sites in eight different counties.  All sites were

dominated by big sagebrush (Artemisia tridentata) and native bunch grasses (primarily blue-

bunch wheatgrass [ Psuedoreginaria spicatum], Poa spp., and Stipa spp.) and forbs.  Study sites

included both large (>10,000 ha) expanses of continuous shrubsteppe and smaller patches (<100

ha) surrounded by agriculture.  All but one of the 29 sites were >50 km from the nearest forest

community.  Study plots ranged in size from 8 to 20 ha and were flagged at 50-m intervals on a

quasi-grid defined by a series of adjacent, 100-m diameter point-count circles.

 We surveyed birds at each plot in mid-April, mid-May, and mid-June of 1996 and 1997,

using 10-minute point-counts.  Birds were recorded as either within 100m of the point, or beyond

100 m but within the Artemisia stand containing the plot.  For the present analysis, cowbirds

observed during point-counts within the stand of interest (perched or flying) were counted as

present.

Nests of potential cowbird hosts were located by searching study plots, by following

territorial males that were color-banded as part of a productivity study, and by flushing birds

from nests while conducting related field work on the plots.  Nests were flagged at a distance of

>6m and visited every 2-5 days until fledging or failure.  The number of host eggs and young and

cowbird eggs and young were recorded at each visit.  Nest success was calculated using the

Mayfield (1975) method. 

RESULTS

Cowbirds were common on the study area, recorded on point-counts at 26 of 29 sites

surveyed.  Cowbirds arrived on the study area in late April, attaining greatest abundance in May
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and June (Fig. 1).  Most (81%) of the 172 cowbirds of known gender on point-counts were

males; the sex of 88 birds was not determined.

Figure 1.  Relationship between nesting by Sage Sparrows and parasitism by Brown-headed Cowbirds in
eastern Washington.  Upper graph shows timing of nest initiation (symbols) by Sage Sparrows in 1996
(n=85) and 1997 (n=154), and percent of nests parasitized by cowbirds (bars).  Lower graph shows point-
count results for cowbirds on study plots in 1996 and 1997.  Dotted rectangles show survey period in April,
May, and June.
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We located and monitored a total of 779 nests of eight species thought to be potential cowbird

hosts (Table 1).  Of these eight species, only the Brewer’s Sparrow, Sage Sparrow, and Vesper

Sparrow showed evidence of parasitism (Table 1).  These were the most common species on our

study plots and provided the largest sample size of nests.  Other shrubsteppe-associated species

that occurred on the plots but represented by few nests included Savannah Sparrow (Passerculus

sandwichensis) and Grasshopper Sparrow (Ammodramus savannarum).

Table 1.  Levels of nest parasitism by Brown-headed Cowbirds for potential hosts in eastern Washington,
1996-97. 

Species Number of nestsa Nests initiated
before 01 May (%)

Parasitism level
(%)

Brewer’s Sparrow
    (Spizella breweri)

281 5 5.0

Sage Sparrow
    (Amphispiza belli)

244 43 4.1

Sage Thrasherb

    (Oreoscoptes montanus)
95 17 0

Vesper Sparrow
    (Pooecetes gramineus)

77 23 2.6

Western Meadowlarkb

    (Sturnella neglecta)
36 51 0

Lark Sparrow
    (Chondestes grammacus)

24 0 0

Horned Lark
    (Eremophila alpestris)

12 42 0

Loggerhead Shrikeb

    (Lanius ludovicianus)
10 20 0

a Table includes only species with 10 or more nests
b Species known to reject cowbird eggs in some populations.
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The proportion of nesting attempts initiated before cowbird arrival (01 May) varied from

>40% for early nesting species such as Sage Sparrows, Horned Larks, and Western

Meadowlarks, to <5% for late-arriving species such as Brewer’s Sparrows and Lark Sparrows

(Table 1).  Sage Sparrows began nesting in March, reaching a peak of nesting in May of both

years (Fig. 1).  Parasitism of Sage Sparrow clutches occurred only during May and June, reaching

a peak of 20% in June of 1997 (Fig 1).  In both years, first nesting attempts for Sage Sparrows

were well underway before cowbirds arrived on the study area.  Vesper Sparrows initiated > 40%

of nests before 01 May in 1996, and < 10% in 1997 (Fig. 2).  No Vesper Sparrow clutches

showed evidence of parasitism in 1996, whereas in 1997 one clutch each in May and June was

parasitized.  Brewer’s Sparrows began nesting in mid- to late April, and nesting reached its peak

in May of both years (Fig. 3).  Cowbirds were present on the study area for the bulk of the

Brewer’s Sparrow’s nesting period, with parasitism levels reaching their peak in June of both

years (Fig. 3).  

Figure 2. Relationship between nesting by Vesper Sparrows and parasitism by Brown-headed Cowbirds in
eastern Washington.  Symbols show timing of nest initiation by Vesper Sparrows in 1996 (n=32) and in 1997
(n=45).  Bars show percent of nests parasitized by cowbirds in 1997 (no Vesper Sparrow nests were
parasitized in 1996). 
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Figure 3.  Relationship between nesting by Brewer’s Sparrows and parasitism by Brown-headed Cowbirds
in eastern Washington.  Symbols show timing of nest initiation by Brewer’s Sparrows in 1996 (n=93) and in
1997 (n=179).  Bars show percent of nests parasitized by cowbirds in 1996 and 1997. 
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Brewer’s Sparrows successfully fledged their own young from 31% (n = 135 exposure days) of

parasitized clutches, compared with 51% (n = 2851 exposure days) for non-parasitized clutches. 

Sage Sparrows fledged their own young from 20% (n = 115 exposure days) of parasitized

clutches, compared with 31% (n = 2320 exposure days) for non-parasitized clutches.  

Considering only nests where cowbird eggs hatched, host young fledged from 2 of 2 Brewer’s

Sparrow nests and from 1 of 4 Sage Sparrow nests.

Abandonment rates were greater for parasitized than for non-parasitized clutches. 

Brewer’s Sparrows abandoned 4 of 14 [29%] parasitized clutches, compared with 1.8% (n = 267)

of non-parasitized clutches.  Sage Sparrows abandoned 1 of 10 (10%) parasitized clutches,

compared with 1.2% (n = 234) of non-parasitized clutches.   In two instances, cowbirds laid a

single egg in the empty, abandoned nest of Sage Sparrows.

Cowbird eggs hatched in 2 of 7 (29%) parasitized Brewer’s Sparrow clutches and in 4 of

5 (80%) parasitized Sage Sparrow clutches that successfully hatched any eggs.  Cowbirds fledged

from 1 of 6 (17%) parasitized Brewer’s Sparrow broods and from 2 of 3 (67%) parasitized Sage

Sparrow broods that successfully fledged any young.  Cowbirds fledged from 2 of 4 Sage

Sparrow broods and from both Brewer’s Sparrow broods that successfully hatched cowbird eggs.

DISCUSSION

The most definitive result from our analysis was the low level of nest parasitism in this

altered landscape.  Although cowbirds were present on almost all of our study sites, overall

parasitism rates were substantially lower than those from some other fragmented landscapes

(Robinson et al. 1995) and from other populations in shrubsteppe (20%, n = 20, Rich 1978; 

29%, n = 7, Reynolds 1981; 52%, n = 25, Biermann et al.1987).  Ellison (this volume) also

reported a similar, low level of parasitism for Sage Sparrows in southern California.  Most
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previous reports of parasitism rates in shrubsteppe, however, were based on relatively small

sample sizes. 

Parasitism levels on our sites also were lower than those reported in structurally similar

habitats such as continuous coastal scrub, grasslands, and prairies.  Parasitism in grassland and

open prairie habitats is extremely variable geographically, ranging from 3-85% (Elliott 1978,

Buech 1982, Zimmerman 1983, Johnson and Temple 1990, Hill and Sealy 1994,  Fondell 1997,

Koford et al. 1998,  Peer et al. this volume,  Robinson et al. this volume,  and S. Davis this

volume).  Parasitism in contiguous, open habitats is generally lower than parasitism in many

eastern fragmented forests as well as western riparian habitats (Hergenrader 1962, Wiens 1963,

Hill 1976, Elliott 1978, Brown 1994, Rothstein and Robinson 1994, several authors in this

volume).

Parasitism rates may not be homogeneous across a landscape (Hahn and Hatfield 1995),

and cowbirds observed on our surveys in shrubsteppe may focus on hosts in other communities. 

Several studies have reported lower rates of nest parasitism in grasslands than in adjacent

forested habitats (Hahn and Hatfield 1995, Robinson et al. 1998, this volume).  Our study sites

were far from the nearest forests, but wooded riparian zones occurred irregularly across the

region.  Two studies of Red-winged Blackbird  (Agelaius phoeniceus) populations within

riparian communities in our study area reported parasitism rates of 54% (Orians et al. 1989) and

> 30% (Freeman et al. 1990) at the height of cowbird laying activity.  Red-winged Blackbirds do

not reject cowbird eggs but are aggressive in defending their nests against parasitism (Freeman et

al. 1990).  Parasitism rates for other potential hosts in these riparian communities have not been

examined.
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Rates of parasitism reported for our study plots likely underestimate the actual parasitism

experienced by host species.  Sage Thrashers and Loggerhead Shrikes are know to reject cowbird

eggs (Rothstein 1982, Rich and Rothstein 1985) and it is unlikely that we would have observed

parasitism in these species.  Western Meadowlarks also reject cowbird eggs in some populations

(Peer et al. this volume), although parasitism rates can be high in others (Davis and Sealy 1998). 

Our parasitism rates for species that abandon (e.g., Sage and Brewer’s Sparrows) also may be

underestimates, as some nests that were parasitized and then abandoned likely went undetected. 

TIMING OF ARRIVAL AND REPRODUCTIVE PHYSIOLOGY

Low parasitism rates in our study area were due, in part, to timing of cowbird arrival

relative to initiation of first nests by hosts.  Cowbirds arrived in late April and early May, by

which time the first nesting attempts of Sage Sparrows, Western Meadowlarks, Horned Larks,

and Vesper Sparrows (in 1996) were well underway.  This finding corresponds well with

information on arrival dates and timing of parasitism at this latitude in the literature.  Biermann

et al. (1987) reported that cowbirds did not arrive on sites in Alberta’s shrubsteppe until May 10. 

Even though nesting by Brewer’s Sparrows in Alberta did not start until May 26, early Brewer’s

Sparrow nests were not as heavily parasitized (1 of 5 in May) as later attempts (9 of 12 in June). 

Near our study sites in eastern Washington, Freeman et al. (1990) documented substantially

higher parasitism of Red-winged Blackbirds later in the season compared with earlier broods. 

Brown (1994) reported similar results for species breeding at a lower latitude.  Early nesting

species (before May) in the Grand Canyon had parasitism rates below 10% whereas those species

whose nesting coincided with peak laying of cowbirds in May and June were parasitized much

more heavily.  Completion of a significant portion of a potential host’s nesting effort prior to
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laying activity by Brown-headed Cowbirds has been documented in other populations (Ortega

and Cruz 1991, Peer and Bollinger 1997).

Female cowbirds present early in the season may not be capable of parasitizing first

broods because of  physiological limitations or socio-ecological constraints, such as time

involved in initial territory establishment, mate selection, or host selection.  The physiological

limitation hypothesis is supported by studies of reproductive timing of cowbirds.  In Ontario,

female cowbirds are physiologically capable of laying in late April/early May and remain active

until early July (Scott 1963, Scott and Ankney 1980, 1983).  Cowbirds in the central Sierra

Nevada mountains of California did not have eggs in their oviducts until the second week of May

(Fleischer et al. 1987).  Brown (1994) indicated that peak cowbird laying seasons along the

Colorado River in the Grand Canyon occurred during the latter half of May and first half of June,

despite the early breeding season of hosts at that latitude.  Although cowbird populations are

known to shift laying dates earlier or later to synchronize with host nesting (Payne 1973,

Fleischer et al. 1987, Trail and Baptista 1993), cowbirds may avoid early-nesting hosts because

of high rates of nest failure reported in some populations at this time (Freeman et al. 1990).  In

the present study, success rates of parasitized species were similar for early and mid-season nests,

with only Sage Sparrows showing a higher success rate in June (Washington Department of Fish

and Wildlife, unpub. data).

HOST QUALITY

Some species may be unsuitable hosts, resulting in selection against parasitism by

cowbirds (Rothstein 1975).  From a diet and nest-accessability standpoint, the shrubsteppe

species considered here would seem to be suitable hosts.  Indeed, both Brewer’s and Sage

Sparrows successfully fledged cowbirds, although high rates of abandonment, particularly for
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Brewer’s Sparrows, depressed the overall success rate.  Brewer’s Sparrows in Alberta

experienced high parasitism and also had high abandonment rates and low cowbird fledging

success compared with some other host populations (Biermann et al. 1987).  Sage Sparrows also

abandon parasitized nests (Rich 1978, Reynolds 1981). Abandonment is clearly a common

occurrence among many host species (Rothstein 1976, Graham 1988, Hill and Sealy 1994,

Goguen and Mathews 1996) and may become more common in a species after increased

exposure to cowbirds (Trail and Baptista 1993).  This latter phenomenon may be important from

a conservation stand point, particularly if cowbirds are capable of shifting laying dates to

synchronize with early-nesting hosts. It is important to note that we cannot necessarily interpret

abandonment of nests as an anti-parasitism adaptation (Rothstein 1975), as it might instead be

caused by a reaction to the presence of an unfamiliar egg, alteration of clutch size, or even violent

physical displacement of the host by the cowbird (Rothstein 1975, Graham 1988, Hill and Sealy

1994, Rothstein and Robinson 1994, J. Tewksbury pers. comm.).  Possibly,  certain behaviors of

shrubsteppe birds, such as incubating when female cowbirds attempt to lay (Neudorf and Sealy

1994) or remaining on and/or defending the nest against cowbirds, make these species prone to

nest desertion. 

Increased host defense is suggested to reduce cowbird parasitism among Least

Flycatchers (Empidonax minimus) and Red-winged Blackbirds (Robertson and Norman 1976,

Robertson and Norman 1977, Briskie et al. 1990,  Freeman et al. 1990). Alternatively, host

defense also may facilitate nest-finding by Brown-headed Cowbirds (nest-cue hypothesis),

although this has recently received mixed support from experiments by Gill et al. (1997) and

Banks (1997).  In our study, anecdotal observations of Brewer’s Sparrows mobbing female
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cowbirds as they hopped through the sagebrush suggest that cowbirds are recognized as a threat

by this species, but it is unknown whether mobbing influences parasitism success. 

DISTANCE TO FEEDING AREAS

Our study sites may have been too far from cowbird feeding areas to support sufficient

densities of breeding cowbirds.  Cowbirds require both host-rich laying areas in the morning for

successful reproduction and suitable feeding areas (feedlots, livestock pastures, corrals, bird

feeders) during the afternoon (Rothstein et al. 1980, Dufty 1982, Rothstein et al. 1984).  In fact,

cowbirds may be more limited by foraging habitat than by host availability (Hamilton and Orians

1965).  Biermann et al. (1987) suggested that the proximity of one of their Alberta study sites to

riparian areas, pastures, and feedlots was probably responsible for its high parasitism rates (59%),

whereas their study site without any parasitism was >10 km from the nearest feedlot.  In Idaho, 

parasitized Sage and Brewer’s Sparrow nests were found within 3 km of a neighboring cattle

ranch from which cowbirds dispersed in the mornings (Rich 1978).  

Distance to feeding areas also may have played a part in the skewed sex ratio of cowbirds

recorded on our surveys.  The preponderance of male cowbirds on our surveys may indicate that

our sites were too far from foraging areas for female cowbirds, suggesting that many of the males

on our surveys were unpaired.  Point count surveys elsewhere have revealed sex ratios for

cowbirds close to 50% (S. K. Robinson, pers. comm.).  Identification of cowbird feeding areas on

our study area may help to explain the observed patterns of parasitism.   

AVAILABILITY OF PERCHES



Vander Haegen and Walker  15

It may be difficult for cowbirds to find and determine activity levels of host nests in the

shrubsteppe due to the low, dense, homogenous vegetation, and the sparsity of elevated

observation perches (Norman and Robertson 1975, Gates and Gysel 1978, Gochfeld 1979).  

These ideas have been suggested by many other researchers, but to our knowledge have not been

tested rigorously.  Limited correlative data support the perch-limitation hypothesis.  In Alberta,

sites with parasitized Brewer’s Sparrow nests had perches up to 4m in height located in a nearby

riparian strip, whereas sites without parasitism had none (Biermann et al. 1987).  In Arizona,

parasitism rates for Black-throated Sparrows (Amphispiza. bilineata) were greater in areas with

high (>2 m) perches provided by crucifixion thorn (Canotia holacantha) and power lines,

compared with sites with only creosote bush (Larrea divaricata) (Johnson and van Riper, this

volume).  In Minnesota, Johnson and Temple (1990) found that prairie-nesting birds experienced

lower parasitism farther from wooded edges.  

Cowbirds are known to lay in inactive nests, regardless of the presence or absence of host

eggs (Norman and Robertson 1975, Lowther 1979, Freeman et al. 1990), indicating that they

cannot always accurately assess the status of nests.   On our sites, we identified at least two

instances of cowbird eggs laid in recently depredated nests of Sage Sparrows.  Presumably,

elevated perches make it easier for cowbirds to track the status of active nests and therefore,

when perches are absent, they lay eggs more often in inactive nests.  Freeman et al. (1990)

reported that 21.5% of all cowbird eggs found in their study of Red-winged Blackbirds were in

inactive nests and that this occurred more frequently in areas without nearby perches.  Moreover,

the low hatching rate of cowbird eggs in our study suggests that cowbirds frequently were unable

to track nest development and therefore laid in nests that were too advanced for the cowbird eggs 

to receive sufficient incubation. 
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WHICH SUBSPECIES?

Mobbing of cowbird females, high abandonment rates of parasitized Brewer’s Sparrow

nests, and the likely ejection of cowbird eggs by Sage Thrashers suggest that shrubsteppe birds in

eastern Washington have been exposed to cowbird parasitism long enough to develop defensive

responses.  Cowbirds in shrubsteppe habitats of Washington may be of the native subspecies

artemisiae, rather than the subspecies obscurus, the more recent arrival that is presumed to be

responsible for recent widespread parasitism in the northwestern states (Rothstein et al.1980,

Laymon 1987, Rothstein 1994).  Ward and Smith (1998) provided morphological evidence that

cowbirds have been present in British Columbia’s Okanagan Valley, 100 km north of our study

area, long enough to become morphologically differentiated from the artemisiae and obscurus

subspecies.  Low observed parasitism of shrubsteppe birds in Washington may result from

coevolved defenses on the part of the host species (Mayfield 1965 [but see also Rich 1978 and

Robinson et al. this volume]). 

CONCLUSIONS

Parasitism levels of shrubsteppe species in eastern Washington were low compared with

those reported for other bird communities in shrubsteppe and for bird communities in some other

fragmented landscapes.  Based on analysis of data from the first two years of this study, there

appears to be no substantial effect of parasitism on avian reproduction within the big sagebrush

communities of Washington’s shrubsteppe, at least among the species considered here.  Several

shrubsteppe-associated species were not represented well in our sample, nor did we sample

populations in communities other than big sagebrush.  Parasitism levels have been found to vary

considerably among years within a host population (Smith and Arcese 1995), so more long-term

data will be of considerable value.  
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Determining why parasitism is low in this fragmented landscape may have important

implications for managing cowbirds in other areas.  Further analysis of data from this continuing

study in eastern Washington may help to elucidate factors influencing parasitism rates.  For now,

we suggest that future research on cowbird parasitism in shrubsteppe focus on 1)  determining

effects of distance, distribution, and size of cowbird feeding areas on rates of nest parasitism, 2)

examining how cowbirds find nests in shrubsteppe, focusing on experiments of perch

availability, and 3) comparisons of host quality, both through observational studies to determine

parasitism, hatching, and fledging rates, and through experiments to further define abandonment

and ejection rates as well as host ability to raise cowbird young.
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