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We video-recorded an adult Least Bell’s Vireo (Vireo bellii pusillus) puncture-eject-
ing one of its own eggs. The behavior was detected during analysis of footage from 
25 vireo nests that we videotaped continuously along the San Luis Rey River near 
Bonsall, California, in 2000 (Peterson 2002, Sharp 2002). The ejection occurred 
at 0622 on 21 July 2000 in a nest containing two 5-day-old vireo nestlings (both 
fledged on 27 July) and the unhatched vireo egg. Prior to ejection, one adult stood in 
the nest cup and the other was perched on the main branch that supported the nest. 
The former adult flew away, and the latter moved to the edge of the nest, looked into 
it, pecked the unhatched egg three times with its closed bill, stopped, and looked into 
the nest again. This cycle of striking the egg three to five times then looking into the 
nest was repeated over 44 seconds, during which the adult pecked the egg 27 times. 
Following the last strike, the adult grasped the egg with its bill on either side of the 
hole it had created and flew away from the nest with the egg. A vireo returned to the 
nest 9 seconds later, looked into the nest, but did not lower its head into the nest cup. 
We could not sex the adult vireos, and they did not vocalize during the time observed. 
This report is the first of puncture-ejection of an egg by a Least Bell’s Vireo.

The two primary reasons a bird may remove an egg from its nest are that the egg 
is recognized as parasitic (e.g., Rothstein 1974, Sealy and Neudorf 1995) or damaged 
(Kemal and Rothstein 1988, Mallory et al. 2000). As the egg was the vireos’ own, it 
could not have been recognized as parasitic. We do not know if the egg was damaged, 
but the fact that the adult struck it 27 times before removing it from the nest suggests 
that prior damage is unlikely. It is possible that since the egg had not hatched by day 
5 of the nestling period, the vireo recognized it as inviable and ejected it. However, 
unhatched eggs are generally left in active vireo nests and are found in nests after 
fledging. In 2000, of nests with at least one hatchling (N = 78), unhatched eggs were 
encountered in 23 of 30 nests (77%) in which the number of hatchlings was lower 
than the number of vireo eggs laid (in seven nests, eggs disappeared for unknown 
reasons). Unhatched eggs were detected in nests with chicks ranging in age from 5 
to 9 days during visits to band nestlings. Because we collected unhatched eggs when 
we banded to prevent possible damage that could attract ants, known nest predators 
of Least Bell’s Vireo chicks (Peterson et al. 2004), we do not know how long they 
would have remained, but, from our experience, we believe it is likely that the majority 
of inviable eggs are left in nests throughout the period that they are active. We have 
not encountered depredated nests at which we could document that damaged inviable 
eggs attracted predators, but a behavior such as egg ejection that minimized such a 
risk would clearly be beneficial in enhancing nesting success.
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Another possible explanation for the ejection is that the egg was mistaken for 
a fecal sac. To evaluate this possibility, we reviewed all videotapes from the day of 
hatching to two days after the reported ejection to compare behaviors associated with 
fecal-sac removal and those observed during egg-ejection. In 80 observed instances of 
fecal-sac removal, the maximum number of pecks into the nest in any one instance 
was four. On three occasions the adult pecked twice, and in all other instances, the 
adult lowered its head into the nest only once before removing the sac. Moreover, in 
all but three of the 57 fecal-sac removals from the day of egg-ejection onward, the 
rump of the nestling vireo was visible as it excreted the fecal sac and the adult picked 
up the sac in its bill; fecal sacs are also smaller than vireo eggs. Although the motor 
patterns of fecal-sac removal can be similar to those of egg-ejection (Rothstein 1975a, 
Moskat et al. 2003), the behaviors we observed during egg-ejection were extreme 
and distinctive relative to the typical treatment of fecal sacs. 

The ability to puncture-eject eggs represents a behavior that might provide the basis 
for the evolution of an additional form of defense against parasitism by Brown-headed 
Cowbirds (Molothrus ater). Puncture-ejection has been shown to be an effective 
defense against parasitism in another small host, the eastern Warbling Vireo (Vireo 
gilvus gilvus, Sealy 1996, Sealy et al. 2000), although the smaller western Warbling 
Vireo (V. g. swainsoni) is not an ejector (Sealy 1996, Sealy et al. 2000). Bill size 
may constrain the latter subspecies from ejecting a cowbird egg (Rohwer and Spaw 
1988, Sealy et al. 2000), and the Least Bell’s Vireo (mean mass 8.5 g, Brown 1993) 
is smaller than V. g. swainsoni (mean masses 11.9 g, Gardali and Ballard 2000). 
Therefore, although our report indicates that Least Bell’s Vireos have the ability to 
remove their own eggs, it does not necessarily follow that they can remove a cowbird 
egg from a nest. Experimental tests will be necessary to determine whether vireos 
recognize cowbird eggs as foreign and, if so, whether they can puncture and eject 
them (sensu Bolen et al. 2000, Rothstein 1974, 1975a, b, 1976, Sealy 1996, Sealy 
and Neudorf 1995). Given the current endangered status of this host, such a study 
will not be feasible until Least Bell’s Vireo populations have increased to the point 
where the subspecies is no longer endangered.

We thank Mike Wellik for assistance with camera equipment in the field and the 
Bureau of Reclamation and Arizona Game and Fish Department for the loan of five 
camera systems used in this study. We also thank Josephine Falcone for review-
ing hours of video in search of fecal sacs. Comments by Stephen I. Rothstein and 
Spencer G. Sealy improved the manuscript. This work was funded by the California 
Department of Transportation, District 11, and by grants to the first two authors 
from the Garden Club of America (through the Cornell Laboratory of Ornithology), 
the Frank M. Chapman Fund of the American Museum of Natural History, Sigma 
Xi, Los Angeles Audubon Society, and the San Diego State University Evolutionary 
Biology Program Area.

LITERATURE CITED

Bolen, G. M., Rothstein, S. I., and Trost, C. H. 2000. Egg recognition in Yellow-billed 
and Black-billed Magpies in the absence of interspecific parasitism: Implications 
for parasite–host coevolution. Condor 102:432–438.

Brown, B. T. 1993. Bell’s Vireo, in The Birds of North America (A. Poole, P. Stetten-
heim, and F. B. Gill, eds.), no. 47. Am. Ornithol. Union, Washington, D.C.

Gardali, T., and Ballard, G. 2000. Warbling Vireo, in The Birds of North America (A. 
Poole and F. B. Gill, eds.), no. 551. Birds N. Am., Philadelphia.

Kemal, R. E., and Rothstein, S. I. 1988. Mechanisms of avian egg recognition: Adap-
tive responses to eggs with broken shells. Anim. Behav. 36:175–183.

Mallory, M. L., Rendell, W. B., and Robertson, R. J. 2000. Responses of birds to 
broken eggs in their nests. Condor 102:673–675.



66

Moskat, C., Szeleky, T., Kisbenedek, T., Karcza, Z., and Bartol, I. 2003. The im-
portance of nest cleaning in egg-rejection behavior of Great Reed Warblers 
Acrocephalus arundinaceus. J. Avian Biol. 34:16–19.

Peterson, B. L. 2002. A multi-scale approach to nest predation of the Least Bell’s 
Vireo (Vireo bellii pusillus). Master’s thesis, San Diego State Univ.

Peterson, B. L., Kus, B. E., and Deutschman, D. H. 2004. Determining nest preda-
tors of the Least Bell’s Vireo through point counts, tracking stations, and video 
photography. J. Field Ornithol. 75:89–95.

Rohwer, S., and Spaw, C. D. 1988. Evolutionary lag versus bill-size constraints: A 
comparative study of the acceptance of cowbird eggs by old hosts. Evol. Ecol. 
2:27–36.

Rothstein, S. I. 1974. Mechanisms of avian egg recognition: Possible learned and 
innate factors. Auk 91:796–807.

Rothstein, S. I. 1975a. An experimental and teleonomic investigation of avian brood 
parasitism. Condor 77:250–271.

Rothstein, S. I. 1975b. Evolutionary rates and host defenses against avian brood 
parasitism. Am. Nat. 109:161–176.

Rothstein, S. I. 1976. Experiments on defenses Cedar Waxwings use against cowbird 
parasitism. Auk 93:675–691.

Sealy, S. G. 1996. Evolution of host defenses against brood parasitism: Implications 
of puncture-ejection by a small passerine. Auk 113:346–355.

Sealy, S. G., and Neudorf, D. L. 1995. Male Northern Orioles eject cowbird eggs: 
Implications for the evolution of rejection behavior. Condor 97:369–375.

Sealy, S. G., Banks, A. J., and Chace, J. F. 2000. Two subspecies of Warbling Vireos 
differ in their responses to cowbird eggs. W. Birds 31:190–194.

Sharp, B. L. 2002. Factors influencing the incidence of brood parasitism by Brown-
headed Cowbirds (Molothrus ater) of Least Bell’s Vireos (Vireo bellii pusillus). 
Master’s thesis, San Diego State Univ.

Accepted 15 February 2005

NOTES


