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ABSTRACT.--In this study, Field Sparrows (Spizella 
pusilla) deserted 46% of nests, parasitized by Brown- 
headed Cowbirds (Molothrus ater) and only 1% of un- 
parasitized nests suggesting that desertion functions 
primarily as an antiparasite defense. Sparrows did 
not desert nests following various clutch manipula- 
tions that are often associated with parasitism, in- 
dicating that desertion was not in response to the 
presence of cowbird eggs. Sparrows often deserted 
nests following encounters with real or mounted 
cowbirds, suggesting that nest desertion is a re- 
sponse to adult cowbirds. Sparrows deserted nests 
only in stages most vulnerable to the effects of par- 
asitism. That finding is consistent with the possibil- 
ity that desertion is a parasite-specific response. 
Sparrows arrived at nests earlier in the day at our Il- 
linois site, where parasitism was greater, than in 
Missouri. Our findings confirm that host vigilance 
can prevent successful parasitism, and we provide 
the first direct evidence that encounters with cow- 

birds may cause hosts to desert nests. Our findings 
may help explain why cowbirds parasitize nests ex- 
tremely early in the morning and lay rapidly. We 
suggest that consideration be given to host response 
following interactions with adult brood parasites be- 
cause those interactions may have implications for 
both the ecology and evolution of both the parasite 
and host. 

Avian obligate brood parasites require "host- 
birds" to provide costly parental care for their eggs 
and young. As a result, hosts evolve behaviors to 
minimize effects of parasitism, whereas parasites 
evolve counter defenses (Rothstein 1975). Probably 
the best-studied host defense is rejection of parasitic 
eggs. Experiments indicate that most species either 
accept nearly all nonmimetic eggs (i.e. accepters), or 
reject them (i.e. rejecters) usually by ejection, but 
sometimes by burial, or nest desertion (Rothstein 
1975, Sealy 1995). Many species that accept experi- 
mentally placed eggs sometimes desert naturally 
parasitized nests (e.g. Rothstein 1975, Hill and Sealy 
1994, but see Rothstein 1976); egg-placement exper- 
iments alone fail to consider the possibility that hosts 
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use alternative cues that indicate parasitism. Further, 
many species are apparently inconsistent in their re- 
sponse to naturally parasitized nests (Ortega 1998, 
Hosoi and Rothstein 2000). In those cases, desertion 
of naturally parasitized nests may occur in response 
to clutch alteration, encountering an adult parasite 
near the nest or nest area (e.g. Davies and Brooke 
1988, Brooke et al. 1998, Hill and Sealy 1994), or both. 
Experiments have shown that hosts increase rejec- 
tion following an encounter with an adult Common 
Cuckoo (Cuculus canorus) near the nest (e.g. Davies 
and Brooke 1988, Moksnes et al. 1993, Davies et al. 
1996). However, for Brown-headed Cowbirds (Mol- 
othrus ater), experiments indicate those species that 
have been tested do not desert nests following an en- 
counter with a cowbird model (Hill and Sealy 1994, 
Sealy 1995, Sealy et al. 1995). 

The Brown-headed Cowbird is a host-generalist 
brood parasite that sometimes also depredates par- 
tial or entire clutches (Lowther 1993, Arcese et al. 
1996). In their study of 35 host species, Hosoi and 
Rothstein (2000) found that those having a longer pe- 
riod of sympatry with Brown-headed Cowbirds 
(hereafter "cowbird") more often deserted parasit- 
ized nests compared to species only recently ex- 
posed to cowbirds. After ruling out factors including 
differences in predation, they concluded that deser- 
tion was likely an evolved response to parasitism. 

Field Sparrows (Spizella pusilla), a common cow- 
bird host, do not eject cowbird eggs, but they do de- 
sert 55-75% of parasitized nests (see Carey et al. 
1994). Field Sparrows presumably benefit from de- 
sertion because of costs associated with cowbird par- 
asitism (Burhans et al. 2000). Burhans et al. (2001) 
found a positive relationship between regional Field 
Sparrow nest-defense behavior and frequency of 
parasitism, which possibly results from an aspect of 
sparrow-cowbird interactions. In this study, we ex- 
amine response of Field Sparrows to both naturally 
parasitized and experimentally manipulated nests. 
We test alternative hypotheses regarding the stimu- 
lus responsible for nest desertion and we test the de- 
sertion response of Field Sparrows to cowbird mod- 
els during different stages of the nesting cycle. 
Finally, we discuss our behavioral data in context of 
possible fitness advantages. 

Methods: Study species.--Field Sparrows are small 
(12-14 g) passerines that usually lay 3-4 eggs per 



July 2001] Short Communications 771 

FIG. 1. Eggs typical of those mentioned in the 
text. From left to right: real Field Sparrow egg, real 
Brown-headed Cowbird egg, plaster maculated cow- 
bird egg, wooden maculated cowbird egg, and 
wooden nonmaculated cowbird egg. 

clutch. Field Sparrows are not known to eject cow- 
bird eggs. Field Sparrow and cowbird eggs are often 
similar in appearance, but the former are --43% 
smaller (Fig. 1; see Lowther 1993, Carey et al. 1994); 
however, some cowbird and Field Sparrow eggs ap- 
proach each other in size. Both species have similar 
incubation periods of approximately 11-12 days. 

We searched for sparrow nests at both The Morton 
Arboretum in northeastern Illinois from 1994-1998 

as a part of another study (see Strausberger and Ash- 
ley 1997, Strausberger 1998a) and at the University 
of Missouri's Thomas S. Baskett Wildlife Research 

and Education Center in Boone County, Missouri 
from 1992-1995 and 1997-1998 (see Burhans 1997, 
2000). Fieldwork was conducted during the cow- 
bird's laying season (early May to early July). 

We monitored nests daily for at least 2 days follow- 
ing treatments (see below). Nests that remained ac- 
tive were considered to have accepted the treatment, 
whereas nests without sparrow nesting activity (e.g. 
additional eggs laid), or cold eggs for two or more 
consecutive days were considered deserted. When 
estimating parasitism frequencies, we did not in- 
clude nests deserted before host egg laying. For sta- 
tistical comparisons, we used Fisher's exact and Wil- 
coxon rank-sum tests. We considered P-values -•0.05 

significant. 
Egg treatments.--We tested the possibility that 

Field Sparrows desert nests following (1) replace- 
ment of a sparrow egg with a cowbird egg made of 
plaster of Paris, as described by Rothstein (1975; Fig. 
1), (2) addition of eggs that differ from sparrow eggs 
by adding either a real, artificial maculated, or arti- 
ficial nonmaculated cowbird egg (Fig. l). We include 
nonmaculated eggs because recent experiments in- 
dicate that some accepters reject dissimilar nonma- 
culated eggs but not maculated eggs that more close- 
ly resemble their own eggs (Burhans and Freeman 
1997). Artificial eggs used in egg-addition experi- 

ments were made from wooden eggs (described in 
Burhans 1996). All egg treatments were conducted at 
nonattended, unparasitized nests containing one or 
two host eggs. 

Cowbird and human visitation treatments.--We 

placed a female cowbird mount (model) at 29 active 
nests to determine if encounters with cowbirds were 

a possible cause for desertion. At 30 nests, we had a 
visitor approach the nest without a mount to control 
for the human disturbance involved in setting up the 
mount. Models of other species were not used be- 
cause we were not testing if desertion was a response 
unique to cowbirds. Models were supported by 12- 
gauge wire that protruded from their ventral side 
which was inserted through the rim of the nest. Mod- 
els were placed on nest rims to allow sparrows to in- 
cubate or react defensively by sitting on the nest as 
sometimes occurs in other species (see Strausberger 
and Horning 1998). We did not place models in the 
laying position above nests because even hosts that 
do not recognize cowbirds could presumably desert 
nests because access to the nest is blocked. Addition- 

ally, we were not testing whether nest desertion is a 
response to cowbirds only when cowbirds are en- 
gaged in egg-laying behavior. Instead, we were in- 
terested in determining if desertion is a more general 
response to cowbirds when they are near nests for 
reasons other than egg laying. We did not place mod- 
els farther away because w• wanted to test the host's 
reaction to cowbirds at the nest, where the majority 
of the costs of parasitism are incurred. Models were 
posed in a perching posture with head and neck low- 
ered as if looking into nests. 

We conducted both model and human visitation 

treatments at nests in different stages. For consisten- 
cy, nests were considered to be in the (1) "building 
stage" when under construction, (2) "early laying 
stage" beginning the day the first sparrow egg was 
laid through the following day, (3) "late laying 
stage" beginning two days after a nest received its 
first sparrow egg, and (4) "incubation stage" on the 
day after the final host egg was laid through the day 
an egg hatched. For statistical analysis, we combined 
the first and last two stages and called them the 
"building-early laying" and "late laying-incuba- 
tion" stages, respectively. Treatments were conduct- 
ed at unattended nests in the building stage before 
0830 CST and when nests appeared cup-like. We 
placed models at, or before, 34 min before sunrise at 
nests in the early laying stage. Early morning nest 
placement was often necessary because, after a lay- 
ing bout that usually lasts -43 min (Burhans 2000), 
Field Sparrows with nests in that stage typically re- 
main off their nest for the remainder of the day (Ca- 
rey et al. 1994). One exception was a treatment where 
we place the model at 1005 CST (289 min after sun- 
rise). The sparrows approached the nest 10 min later, 
possibly because the model was easily spotted in the 
mowed field where the nest was placed. For nests in 
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the late laying stage, we conducted model treatments 
from 34 min before sunrise to 5 h thereafter. We were 

able to conduct treatments later in the day at nests in 
the late laying stage due to the onset of incubation; 
Field Sparrows typically begin incubating eggs fol- 
lowing clutch completion, that is, the last day of the 
laying stages (Carey et al. 1994). Experimental tests 
at nests in the incubation stage were conducted 
throughout the day. Human-visitation treatments 
were conducted when sparrows were present and 
were included to distinguish between sparrows de- 
serting because of manipulation and monitoring 
(Rothstein 1975), rather than the presence of cow- 
birds. Both naturally parasitized and unparasitized 
nests that were active were used in human visitation 

treatments. Only one treatment was conducted on a 
given sparrow territory. When the vegetation near 
the nest was insufficient to conceal our observations, 

we monitored nests from portable blinds placed 10- 
20 m from the nest the day before our observations. 

We left models in place for 1 min following ap- 
proach of a sparrow to within 0.5 m of the nest. Un- 
like other treatments, at nests in the building stage 
that were tested with mounts, we placed a small, stiff 
piece of vegetation from rim to rim following the re- 
turn of a sparrow. When that vegetation remained in 
place on subsequent daily checks that lasted for 6 or 
more days, we assumed building had ceased. We as- 
sumed that small piece of grass would not induce de- 
sertion because it was not unlike the vegetation used 
in the nest and because it seems likely that vegetative 
debris would frequently fall into open-cup nests dur- 
ing the course of nesting. Following human visita- 
tion, model treatment, and natural acts of parasitism, 
we continuously monitored nests for a minimum of 
40 min and then again within 6 h. 

We distinguished observations where live female 
cowbirds approached nests from those where a mod- 
el was presented. On the occasion that sparrows ap- 
proached a live cowbird at a nest where a model was 
also present, the observation was considered a live 
cowbird treatment only. 

There has been much speculation and study re- 
garding function of early morning nest arrival and 
rapid egg laying by cowbirds (see Scott 1991, and 
Sealy et al. 1995). One possibility is that morning 
nest arrival results in desertion by hosts, which se- 
lects for earlier arrivals by cowbirds. At nests not 
treated with models, we recorded nest arrival time 

for each species. We initiated observations at nests in 
the laying stage without model placement -30 min 
before sunrise. For nests observed on consecutive 

mornings, only the sparrow's arrival time on the first 
morning was included. We also recorded duration of 
cowbird laying bouts, which we defined as time dur- 
ing which a cowbird lands on the nest, deposits an 
egg, and departs (see Sealy et al. 1995). We excluded 
laying bouts when we could not clearly see arrival 
and departure of cowbirds. 

Results.--A total of 71 sparrow nests were found in 
the laying or postlaying stages in Illinois. Of those, 
37 (52%) were naturally parasitized by cowbirds. In 
Illinois, 14 (48%) of 29 nondepredated pairs were 
more likely to desert cowbird-parasitized than un- 
parasitized nests (48% of 29 vs. 0% of 21; Fisher exact 
test, P < 0.001). A total of 442 nests were found in 
Missouri; of those, 49 (11%) were parasitized. Para- 
sitism frequencies were higher in Illinois (Fisher ex- 
act test, P < 0.001) where the density of cowbirds 
was greater. Sparrows in Missouri deserted 21 (45%) 
of 47 parasitized nests, whereas sparrows deserted 
only 3 of the >300 unparasitized nests; the difference 
is significant (Fisher's exact test, P < 0.001). Deser- 
tion frequencies for unparasitized nests in Illinois 
(0%) and Missouri (1%) were similar (Fisher's exact 
test P = 1.0). Desertion frequencies of parasitized 
nests were similar in Illinois (48%) and Missouri 
(45%; Fisher's exact test, P = 0.82), yielding a com- 
bined frequency of 46% (n = 76). 

Egg treatments.--No nest was deserted following 
the replacement of a sparrow egg with an artificial 
maculated cowbird egg (n = 4) or after the addition 
of a real (n = 12), artificial maculated (n = 13), or 
artificial nonmaculated (n = 4) cowbird egg. 

Cowbird and human visitation treatments.--All nests 

treated with cowbird models in the building and ear- 
ly laying stages (i.e. building-early laying stage) 
were deserted, whereas three of seven (43%) and 
none of eight were deserted in the late laying and in- 
cubation stages (i.e. late laying-incubation stage), re- 
spectively; the differences in the four desertion fre- 
quencies among nest stages were significant (Table 
1). We observed live female cowbirds at sparrow 
nests on 12 occasions; 11 of these were laying bouts. 
The one observation that was not a laying bout oc- 
curred during midmorning and was at a nest in the 
incubation stage (see Strausberger 1998b); the nest 
was not subsequently deserted. The mean + SE du- 
ration of eight cowbird laying bouts where we ob- 
served the entire bout-sequence was 22.8 + 5.1 sec 
(range = 8.0-55.0 s). Cowbirds encountered spar- 
rows at 6 of the 11 parasitism events. Of those six en- 
counters, four and one nest were in the early and late 
laying stage, respectively, and all were deserted (Ta- 
ble 1); one nest was depredated. Five other observa- 
tions involved no interaction during parasitism. Of 
those five, three involved cowbirds arriving before 
sparrows and one after sparrows. One observation 
involved a cowbird laying in a nest that was already 
deserted. At the two nests where we observed par- 
asitism and where models were absent, the sparrows 
accepted the cowbird eggs. Although no nest tested 
during the incubation period was deserted, naturally 
parasitized nests were sometimes deserted on the 
first or second day of incubation, indicating that 
nests in the incubation stage may sometimes be de- 
serted. No desertion occurred following human vis- 
itation treatments (Table 1). We did not observe spar- 
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TABLE 1. Percentage of total number of Field Sparrow nests (n) a that were deserted following a given treat- 
ment at nests at different stages. 

% deserted (n) 

Stage Stage 

Treatment b Building Early-laying Total Late-laying Incubation Total pc 

Model cowbird 100(7) 100(7) 100(14) 43(7) 0(8) 20(15) <0.001 
Live cowbird 0 100(4) 100(4) 100(1) 0(1) 50(2) -- 
Human visitation 0(4) 0(5) 0(9) 0(11) 0(10) 0(21) 1 

• Total number (n) of nests tested. 
b Only those visits that involved an interaction with Field Sparrows are included. 
• Results of Fisher exact tests comparing the percentage of total nests (n) deserted in the building-early laying and late laying-incubation 

stage. 

rows at nests in the early laying stage during our 
predawn nest checks (n = 46) and eggs present were 
cold, indicating that they did not incubate eggs 
overnight. 

Sparrows arrived at nests to lay earlier in Illinois 
(Table 2), where the probability of parasitism was 
greatest. At both sites, the mean arrival times for lay- 
ing sparrows closely matched those of cowbirds (Ta- 
ble 2). Sparrows that deserted nests following en- 
counters with either live or model cowbirds were 

never observed returning to nests, suggesting that 
the desertion response was immediate. In all trials (n 
= 7) during the building stage, the vegetation placed 
across nests remained in place, indicating that nest- 
building never resumed. No birds that resumed ac- 
tivity following model presentation later deserted. 

Discussion.--This study provides evidence sug- 
gesting that Field Sparrows desert nests after en- 
countering a brood parasite model, even when there 
is no detectable change in their clutch. Our findings 
may help account for differences in species' typical 
reaction toward naturally parasitized nests and ar- 
tificially deposited parasitic eggs. Further, because 
the majority of nests are usually found in late stages 
(May field 1975), our findings suggest that actual par- 
asitism frequencies may be underestimated for spe- 
cies like Field Sparrows that desert nests parasitized 
in early stages (Burhans 2000). 

Ecological and evolutionary implications for cow- 
birds.--Sparrows with nests in the building to early 
laying stage that encountered cowbirds always de- 
serted nests, indicating cowbirds should avoid de- 
tection. Our findings of nest desertion in response to 
cowbird encounters at or on nests support Gill et al.'s 
(1997) conclusion that nest defense is unlikely to be 
used by cowbirds for finding potential host nests. 

The observation that sparrows desert nests when 
they encounter a live or model cowbird suggests se- 
lection for rapid nest visits by cowbirds. In this and 
other studies (see Sealy et al. 1995, Burhans 2000), 
cowbirds usually spent <60 s on nests when ovipos- 
iting. At one nest, a cowbird arrived, laid, and de- 
parted within 2 min before the arrival of a sparrow 
(B. Strausberger unpubl. data). Whereas Sealy et al. 

(1995) indicated that rapid laying reduces risk of at- 
tack by hosts on cowbirds, our study suggests that it 
may also reduce the risk of a cowbird's egg being 
rejected. 

Our results are consistent with the possibility that 
cowbirds' extremely early morning egg-laying be- 
havior helps ensure that Field Sparrows accept cow- 
bird eggs. Cowbirds in this study and others gener- 
ally parasitized nests well before sunrise, when 
many potential hosts are likely to be away (Scott 
1991, but see Neudorf and Sealy 1994). In our study, 
Field Sparrows with nests in the early laying stage 
never roosted on their nest overnight. Instead, they 
first arrived at nests before sunrise and sometimes 

later in the day. Further, Field Sparrows typically re- 
mained on nests for the remainder of the day follow- 
ing clutch completion (B. Strausberger and D. Bur- 
hans unpubl. data; see also Carey et al 1994). As a 
result, cowbirds that parasitize nests after Field 
Sparrows arrive may risk detection and egg 
rejection. 

Ecological and evolutionary implications for Field Spar- 
rows.--Timing of Field Sparrow responses to para- 
sitism are similar to those of Yellow Warblers (Den- 
droica petechia). Yellow Warblers reject nearly all 
cowbird eggs laid before their own, many of the eggs 
laid during the first half of the nest's laying stage, 
and almost no eggs later (e.g. Clark and Robertson 
1981, Sealy 1995). In our study, Field Sparrows that 
encountered a cowbird throughout the first half of 
their laying stage deserted, whereas those in later 
stages usually did not desert. Although imperfect, 
the apparent dichotomy of rejection behavior and its 
correspondence with nesting stage may result from 
the high cost of rejection and from lower costs of par- 
asitism in later stages (e.g. Clark and Robertson 1981, 
Sealy 1995). 

Experiments indicating that hosts react most in- 
tensely to brood parasites when their nests are in 
stages vulnerable to parasitism suggest that hosts 
likely recognize the specific threat posed by brood 
parasites (e.g. Neudorf and Sealy 1992). The strong 
correlation between desertion and a nest's vulnera- 

bility to parasitism raises the possibility that Field 
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Sparrows recognize cowbirds as brood parasites. 
Unparasitized nests in ours and Walkinshaw's (1978) 
study were rarely desert suggesting that if other 
forms of disturbance occur, they do not result in nest 
desertion. Field Sparrows did not desert nests in the 
human-visitation treatment, indicating that they do 
not desert in response to all intruders at the nest. It 
is also unlikely that desertion is a response to intra- 
specific brood parasitism. We found no evidence of 
intraspecific brood parasitism, which rarely occurs 
in Field Sparrows (Carey et al. 1994). However, we 
have not placed models of other predators at nests to 
determine whether desertion is restricted to the 

threat of cowbird parasitism or also occurs in re- 
sponse to cues indicating predation threat. 

It may not seem optimal for Field Sparrows to de- 
sert nests following a visit from a cowbird when no 
parasitic eggs have been laid. However, if nests 
where sparrows encounter cowbirds have a high 
probability of parasitism, then sparrows that desert 
immediately will renest sooner and possibly escape 
parasitism to a greater degree than individuals re- 
lying on the presence of a cowbird's egg to elicit de- 
sertion (see also Goguen and Matthews 1996). In our 
study, sparrows deserted nests that were in the 
building stage, suggesting that their response is 
timed to minimize future losses. Also, they some- 
times began renesting the same day, indicating rapid 
renesting is a possible benefit. 

It is unclear why Field Sparrows do not recognize 
cowbird eggs. It seems unlikely that insufficient time 
has passed for egg recognition to develop because 
Field Sparrows have been historically sympatric 
with cowbirds (Lowther 1993, Carey et al. 1994), 
with records of parasitism dating back over a cen- 
tury (Poling 1989). One possibility is that sparrows 
may benefit by using the stimulus of an adult cow- 
bird, rather than presence of cowbird eggs, to trigger 
desertion because the former eliminates costs asso- 

ciated with egg-recognition errors (Davies and 
Brooke 1989, Marchetti 1992). Although Field Spar- 
row eggs are usually smaller, they resemble cowbird 
eggs (Fig. 1), increasing the likelihood of mistaken 
acceptance or rejection. 

Cowbird brood parasitism and nest desertion may 
select earlier nest arrivals by laying Field Sparrows 
Consistent with this hypothesis, heavily parasitized 
Field Sparrows in the Illinois population arrived at 
their nests significantly earlier than those in Missou- 
ri, where parasitism occurred significantly less fre- 
quently. Further, the mean nest-arrival time for cow- 
birds and sparrows in a given state were strikingly 
similar to one another, suggesting that they are cor- 
related. In Illinois, sparrows and cowbirds arrived at 
nests at 23.1 and 22.0 rain before sunrise, respective- 
ly. In Missouri, sparrows and cowbirds arrived at 
nests at 13.5 and 14.7 min before sunrise, 

respectively. 
Acknowledgments.--We thank Brandy Bergthold, 

Bill Dijak, Kevin A. Feldheim, Chris Freeman, and 



July 2001] Short Communications 775 

Mathew E. Horning for their assistance in the field 
and early morning observations. We thank The Mor- 
ton Arboretum and Carl Freiling for access to the 
study sites. We are grateful to Frank Thompson and 
John Faaborg for advice, and Mary V. Ashley for com- 
ments on the manuscript. This work was supported 
in part by a grant from the National Science Foun- 
dation (IBN-9601201) and by the North Central Re- 
search Station of the U.S. Department of Agriculture 
Forest Service. 

LITERATURE CITED 

ARCESE, P., J. N.M. SMITH, AND M. I. HATCH. 1996. 
Nest predation by cowbirds and its consequenc- 
es for passerine demography. Proceedings of the 
National Academy of Sciences USA 93:4608- 
4611. 

BROOKE, M. DE L., N. B. DAVIES, AND D. G. NOBLE. 

1998. Rapid decline of host defenses in response 
to reduced cuckoo parasitism: Behavioural flex- 
ibility of Reed Warblers in a changing world. 
Proceeding of the Royal Society of London, Se- 
ries B 265:1277-1282. 

BURHANS, D. E. 1996. Anti-brood parasite defenses 
and nest-site selection by forest-edge songbirds 
in central Missouri. Ph.D. dissertation, Univer- 

sity of Missouri, Columbia. 
BURHANS, D. E. 1997. Habitat and microhabitat fea- 

tures associated with cowbird parasitism in two 
forest edge cowbird hosts. Condor 99:866-872. 

BURHANS, D. E. 2000. Morning nest arrivals in cow- 
bird hosts: Their role in aggression, cowbird rec- 
ognition, and host response to parasitism. In 
Ecology and Management of Cowbirds and their 
Hosts (J. N.M. Smith, S. K. Robinson, S. I. Roth- 
stein, and S. G. Sealy, Eds.). University of Texas 
Press, Austin. 

BURHANS, D. E., AND P. C. FREEMAN. 1997. Partial re- 

jection of immaculate foreign eggs by Yellow- 
breasted Chats. Auk 114:503-506. 

BURHANS, D. E., B. M. STRAUSBERGER, AND M.D. CA- 

REY. 2001. Regional variation in response to the 
threat of Brown-headed Cowbird parasitism. 
Auk 118:776-780. 

BURHANS, D. E., E R. THOMPSON III, AND J. FAABORG. 
2000. Costs of parasitism incurred by two song- 
bird species and their quality as cowbird hosts. 
Condor 102:364-373. 

CAREY, M., D. E. BURHANS, AND D. A. NELSON. 1994. 

Field Sparrow (Spizella pusilia). In The Birds of 
North America, no. 103 (A. Poole and F. Gill, 
Eds.). Academy of Natural Sciences, Philadel- 
phia, and American Ornithologists' Union, 
Washington, D.C. 

CLARK, K. L., AND R. J. ROBERTSON. 1981. Cowbird 
parasitism and evolution of antiparasite strate- 
gies in the Yellow Warbler. Wilson Bulletin 93: 
249-258. 

DAVIES, N. B., AND M. DE L. BROOKE. 1988. Cuckoos 

versus Reed Warblers: Adaptations and counter 
adaptation. Animal Behaviour 36:262-284. 

DAVIES, N. B., AND M. DE L. BROOKE. 1989. An ex- 

perimental study of co-evolution between the 
cuckoo, Cuculus canorus and its hosts. II. Host 
egg markings, chick discrimination, and general 
discussion. Journal of Animal Ecology 58:225- 
236. 

DAVIES, N. B., M. DE L. BROOKE, AND A. KACELNIK. 

1996. Recognition errors and probability of par- 
asitism determine whether Reed Warblers 

should accept or reject mimetic cuckoo eggs. 
Proceeding of the Royal Society of London, Se- 
ries B 263:925-931. 

GILL, S. A., P.M. GRIEEF, L. M. STAIB, AND S. G. SEA- 
LY. 1997. Does nest defense deter or facilitate 

cowbird parasitism? A test of the nesting-cue 
hypothesis. Ethology 103:56-71. 

GOGUEN, C. B., AND N. E. MATHEWS. 1996. Nest de- 

sertion by Blue-gray Gnatcatchers in association 
with Brown-headed Cowbird parasitism. Ani- 
mal Behaviour 52:613-619. 

HILL, D. P., AND S. G. SEALY. 1994. Desertion of nests 

parasitized by cowbirds: Have Clay-Colored 
Sparrows evolved an anti-parasite defense? An- 
imal Behaviour 48:1063-1070. 

HosoI, S. A., AND S. I. ROTHSTEIN. 2000. Nest deser- 
tion and cowbird parasitism: Evidence for 
evolved responses and evolutionary lag. Animal 
Behaviour 59:823-840. 

LOWTHER, P. E. 1993. Brown-headed Cowbird (Mol- 
othrus ater). In The Birds of North America, no. 
47 (A. Poole and E Gill, Eds.). Academy of Nat- 
ural Sciences, Philadelphia, and American Or- 
nithologists' Union, Washington, D.C. 

MARCHETTI, K. 1992. Costs to host defense and the 

persistence of parasitic cuckoos. Proceeding of 
the Royal Society of London, Series B 248:41-45. 

MAYFIELD, H. E 1975. Suggestions for calculating 
nest success. Wilson Bulletin 87:456-466. 

MOKSNES, A., E. ROSKAFT, AND L. KORSNES. 1993. Re- 
jection of cuckoo (Cuculus canorus) eggs by 
Meadow Pipits (Anthus pratensis). Behavioral 
Ecology 4:120-127. 

NEUDORF, D. L., AND S. G. SEALY. 1992. Reactions of 

four passerine species to threats of predation 
and cowbird parasitism: Enemy recognition or 
generalized responses? Behaviour 123:84-105. 

NEUDORF, D. L., AND S. G. SEALY. 1994. Sunrise nest 
attentiveness in cowbird hosts. Condor 96:162- 

169. 

ORTEGA, C. P. 1998. Cowbirds and Other Brood Par- 
asites. University of Arizona Press, Tucson. 

POLING, O. C. 1889. A list of birds in whose nests the 

cowbird's eggs have been found. Ornithology 
and Oology 14:133-134. 

ROTHSTEIN, S. I. 1975. An experimental and teleo- 
nomic investigation of avian brood parasitism. 
Condor 77:250-271. 



776 Short Communications [Auk, Vol. 118 

ROTHSTEIN, S. I. 1976. Cowbird parasitism of the Ce- 
dar Waxwing and its evolutionary implications. 
Auk 93:498-509. 

SCOTT, D. M. 1991. The time of day of egg laying in 
the Brown-headed Cowbird and other icterines. 

Canadian Journal of Zoology 69:2093-2099. 
SEALY, S. G. 1995. Burial of cowbird eggs by parasit- 

ized Yellow Warblers: An empirical and experi- 
mental study. Animal Behaviour 49:877-889. 

SEALY, S. G., D. L. NEUDORF, AND D. P. HILL. 1995. 
Rapid laying by Brown-headed Cowbirds Mol- 
othrus ater and other parasitic birds. Ibis 137:76- 
84. 

STRAUSBERGER, B. M. 1998a. Temporal patterns of 
host availability, Brown-headed Cowbird brood 
parasitism, and parasite egg mass. Oecologia 
116:267-274. 

STRAUSBERGER, B. M. 1998b. Evident nest-searching 
behavior of female Brown-headed Cowbirds 

while attended by males. Wilson Bulletin 110: 
133-136. 

STRAUSBERGER, B. M., AND M. V. ASHLEY. 1997. Com- 

munity-wide patterns of parasitism of a host 
"generalist" brood-parasitic cowbird. Oecologia 
112:254-262. 

STRAUSBERGER, B. M., AND M. E. HORNING. 1998. Re- 

sponse of nesting Song Sparrows (Melospiza mel- 
odia) and Red-winged Blackbirds (Agelaius 
phoeniceus) to models of parasitic cowbirds and 
nonthreatening towhees. Bird Behavior 12:71- 
78. 

WALKINSHAW, L. H. 1978. Life history of the Eastern 
Field Sparrow in Calhoun County, Michigan. 
University Microfilms LD00185, Ann Arbor, 
Michigan. 

Received March 17 2000, accepted 14 March 2001. 
Associate Editor: I. L. Dickinson 

The Auk 118(3):776-780, 2001 

Regional Variation in Response of Field Sparrows to the Threat of Brown-headed 
Cowbird Parasitism 

DIRK E. BURHANS, TM BILL M. STRAUSBERGER, 2 AND MICHAEL D. CAREY 3 

•North Central Research Station, USDA Forest Service, 202 ABNR, University of Missouri, 
Columbia, Missouri 65211-7260, USA; 

2University of Illinois at Chicago, Department of Biological Sciences (M/C 066), 845 W. Taylor Street, 
Chicago, Illinois 60607, USA; and 

•Department of Biology, University of Scranton, Scranton, Pennsylvania 18510-4625, USA 

ABSTRACT.--We conducted aggression experi- 
ments using model cowbirds on nesting Field Spar- 
rows (Spizella pusilla) in heavily, moderately, and 
rarely parasitized populations. We also documented 
Field Sparrow morning nest arrival times during the 
laying period, because Field Sparrows appear to de- 
sert nests in response to encounters with laying fe- 
male cowbirds. Field Sparrows responded most ag- 
gressively to cowbird models and arrived the earliest 
in Illinois, where they were most heavily parasitized. 
Field Sparrows responded the least to models in 
Pennsylvania, where they are almost never parasit- 
ized. Our results suggest that those host behaviors 
result from some aspect of host-cowbird interac- 
tions, but the extent to which such behaviors are ge- 
netic or learned needs further study. 

Interspecific brood parasitism generally lowers 
host fitness and reduces host nesting success (Marvil 
and Cruz 1989, Payne and Payne 1998, Clotfelter and 

4 E-mail: dburhans@fs.fed.us 

Yasukawa 1999). Brood parasitism can be a strong se- 
lective force in the evolution of host nesting behav- 
ior, resulting in adaptations to reduce the effects of 
parasitism (Rothstein 1990). However, occurrence of 
brood parasitism is not always uniform over the 
range of a host species. Brown-headed Cowbird 
(Molothrus ater) abundance varies regionally, and that 
is generally reflected in parasitism frequencies that 
vary in direct proportion to cowbird abundance 
(Hoover and Brittingham 1993). If parasitism fre- 
quencies vary regionally and parasitism selects for 
defensive responses by hosts (Rothstein 1990), it is 
reasonable to expect host responses to parasitism to 
vary accordingly. Behavioral responses to parasitism 
in hosts that either rarely or never encounter cow- 
birds should be weak or nonexistent, whereas hosts 

that frequently encounter cowbirds should show 
strong responses. For example, Briskie et al. (1992) 
found that Yellow Warblers (Dendroica petechia) and 
American Robins (Turdus migratorius) that were sym- 
patric with cowbirds showed strong responses to 
cowbird eggs or model cowbirds, whereas the same 


