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Abstract. We determined the rate of conspecific nest parasitism (CNP) that occurred in 
populations of Red-winged Blackbirds (Agelaius phoeniceus), Yellow-headed Blackbirds 
(Xanthocephalus xanthocephalus), and Brewer’s Blackbirds (Euphagus cyanocephalus), and 
tested the hypothesis that females whose nests are destroyed during laying may deposit 
physiologically committed, subsequent eggs in nearby conspecific nests. CNP occurred in 
only 0.5% of Red-winged Blackbird nests, in 1.1% of Yellow-headed Blackbird nests, and 
in about 3% of Brewer’s Blackbird nests. Nearby nests were destroyed during the laying 
period within three days of detected CNPs in less than 50% of the cases for both Red-winged 
and Yellow-headed Blackbirds. We discuss possible options of female songbirds for resorb- 
ing, aborting or laying physiologically committed eggs after their nests are destroyed during 
laying, and the potential costs and benefits to these females of CNP. 

Kev words: Consoecific nest oarasitism: Red-winged Blackbirds; Yellow-headed Black- 
birds- nest destruction; blood parasitism. 

INTRODUCTION 

Interspecific nest parasitism has evolved inde- 
pendently a number of times among birds, but 
its origins are still obscure. The major theoretical 
problem is to determine the conditions that lead 
to high enough success for females that parasit- 
ically deposit eggs for the trait to spread. Para- 
sitically laid eggs need not have higher success 
than the average of eggs laid in a facultatively 
parasitic female’s own nest; they need only lead 
to higher total success. For example, a female 
might experience higher total reproductive suc- 
cess if she deposits one or more eggs parasitically 
in addition to tending her own clutch. Also, fe- 
males whose nests are destroyed during laying 
may improve their success by laying any phys- 
iologically committed eggs in another nest (“egg- 
dumping”), conspecific or heterospecific, rather 
than depositing them in the environment (Ham- 
ilton and Orians 1965). Because nest destruction 
is a universal phenomenon, it could provide a 
common starting point for the evolution ofbrood 
parasitism, both conspecific and interspecific. 

Recently, ornithologists discovered that at least 
occasional conspecific nest parasitism (CNP) is 
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widespread among birds (Yom Tov 1980, Roh- 
wer and Freeman 1989). In a few cases the fe- 
males responsible for the CNP have been iden- 
tified (Emlen and Wrege 1986; Brown and Brown 
1988, 1989) and, in at least two species, disturb- 
ing the nests of laying females has been shown 
to influence CNP (Emlen and Wrege 1986, Feare 
199 1). However, for most species, the extent of 
CNP and the conditions under which it occurs 
are unknown. The purposes of this study are (1) 
to assess the nature and extent of CNP among 
several species of New World blackbirds (Family 
Emberizidae, Subfamily Icterinae), (2) to test 
Hamilton and Orians’ (1965) hypothesis in these 
species, and (3) to consider the options of female 
songbirds, concerning disposal of their subse- 
quent eggs, when their nests are destroyed during 
laying. 

METHODS 

We assessed the occurrence of CNP and asso- 
ciated events in populations of marsh-nesting 
Red-winged Blackbirds (Agelaius phoeniceus) and 
Yellow-headed Blackbirds (Xanthocephalus 
xanthocephalus) breeding within and adjacent to 
the Columbia National Wildlife Refuge in south- 
central Washington state. The area and the 
breeding biology of these species are described 
by Orians (1980) and Orians and Christman 
(1968). Our study of egg-laying and nest para- 
sitism was part of a long-term investigation of 
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reproductive success in the two species (Orians 
and Beletsky 1989). 

We monitored nesting of Red-winged Black- 
birds during 14 consecutive breeding seasons, 
from 1977 through 1990, during the period over 
which at least 95% of annual breeding was com- 
pleted, usually 1 March-30 June. Yellow-headed 
Blackbirds were monitored only in 1977, 198 1, 
and 1988-1990. Various numbers of breeding 
marshes were monitored each year (Table 1). This 
analysis is based on marshes that had 25 nests 
in a given year (marshes with <5 nests were 
considered poor breeding habitat and were not 
closely watched), and upon nests reaching the 
stage of completed construction. Data from all 
marshes were pooled within years (Table 1) be- 
cause initial analyses indicated that the frequen- 
cy of egg dumping did not vary with size or shape 
of marsh or blackbird breeding population size 
or density. 

In most years, marshes were searched thor- 
oughly for new nests every six days and nests 
were checked for progress every three days. In 
1980 and 198 1, most nests were checked daily. 
We counted eggs and nestlings, noted unusual 
conditions, and touched eggs to determine if they 
were warm (being incubated) or cold. Most checks 
were conducted during mid to late morning. Nests 
were marked with colored tape placed in nearby 
vegetation. Between 40% and 50% of Red-winged 
Blackbird nests in the area are destroyed an- 
nually by predators (Orians and Beletsky, un- 
publ. data), a rate similar to that found in other 
populations (Case and Hewitt 1963, Haigh 1968, 
Robertson 1972). 

Female Red-winged Blackbirds and Yellow- 
headed Blackbirds usually lay clutches of 3-5 
eggs, with the mode being 4 (Willson 1966, Or- 
ians and Beletsky 1989); 6-egg clutches occurred 
only rarely during the study. Red-winged and 
Yellow-headed Blackbird females laid their eggs 
usually in the early morning. Like other song- 
birds, they initiate incubation after laying their 
penultimate egg. Female birds lay, at most, one 
egg/day (Sturkie 1976); two eggs appearing in a 
nest within a single 24-hr period, therefore, con- 
stitutes evidence of egg dumping, or CNP (Yom- 
Tov 1980). Other evidence of CNP used in this 
study are eggs appearing in active nests after 
completion of the clutch (Yom-Tov 1980) and 
single, unincubated eggs appearing in unused or 
previously used nests. 

For this paper, we analyzed the histories of 

7,805 Red-winged Blackbird and 1,227 Yellow- 
headed Blackbird nests. We determined the 
number of (1) nests that received at least one egg 
as part of the regular clutches of the females who 
built the nests; (2) nests destroyed during laying 
(as the potential source of females needing to 
dump eggs); (3) CNPs during laying; (4) CNPs 
after laying; (5) nests with exceptional delays be- 
tween eggs laid; and (6) reused nests. Because 
eggs were not marked in this study, we cannot 
assess the success of parasitically-laid eggs. 

NESTS DESTROYED DURING LAYING 

Nests were classed as “destroyed during laying” 
if, after l-3 eggs had been laid, the next check 
revealed the nests to be either empty, destroyed, 
or never incubated; that is, they were depredated 
or deserted. Due to the 3-day check interval, over 
half the nests in this category could not be as- 
signed unequivocally, because it was possible they 
were destroyed or abandoned immediately after 
the termination of laying. These equivocal as- 
signments were termed “probable” cases of nests 
destroyed during laying (Table 1). The percent- 
age of nests each year destroyed during laying is 
the sum of the definite and probable cases di- 
vided by the total number of nests that received 
2 one egg. 

CNPS DURING AND AFTER LAYING 

A CNP during laying was operationally defined 
as the appearance of two eggs in a nest within a 
24-hr period. For example, a nest receiving four 
eggs in 3 days (the check interval) was considered 
to contain one egg from a female other than the 
nest-owner. A CNP after laying was defined as 
an extra egg (in one case, two) appearing in a nest 
after a completed clutch had been incubated for 
at least 3 days, but before hatching. (New eggs 
never appeared in nests containing nestlings.) 

OTHER CASES OF CNPS 

Other possible cases of CNPs after laying, re- 
corded separately, were: (1) when the number of 
eggs in a completed clutch was reduced but in- 
creased again during the next check. (In these 
cases, unless a counting error occurred, the nest- 
owner presumably lost an egg and then had an 
egg dumped in her nest.); (2) when a single new 
egg appeared in a nest after fledging or after the 
nest had been depredated while it contained eggs 
or nestlings; and (3) when an unused nest re- 
ceived a single egg long (2 20 days) after its con- 
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struction. None of the eggs in the latter two types 
of cases were ever incubated. Total number of 
CNPs/year was determined by summing all def- 
inite and possible cases. 

ADDITIONAL DETERMINATIONS 

To test whether CNP could be the result of laying 
by females whose nests were destroyed during 
egg-laying, we also determined for each case of 
detected CNP the number of nests destroyed dur- 
ing the laying stage on the same marsh during 
the previous three days (Tables 1 & 2, “associ- 
ated nests destroyed”). 

We also noted two other types of unusual nest- 
ing events: (1) To determine the frequency of 
irregular laying sequences, we noted nests with 
delays during laying. These were cases in which 
a clutch not yet being incubated (i.e., still incom- 
plete) had at least one egg appear more than one 
day after the previous one-usually l-3 days lat- 
er (range l-8 days). (2) To determine whether 
females lay eggs in nests that they did not them- 
selves build, we noted nests reused within the 
same breeding season after initially being dep- 
redated or fledging young-either by the same 
female or by a different one. 

We also present nest data from an earlier study 
(1964-l 965) of Brewer’s Blackbirds (Euphagus 
cyanocephalus) nesting on the Columbia Na- 
tional Wildlife Refuge. 

RESULTS 

RED-WINGED BLACKBIRDS 

Only 34 cases ofCNP were detected in 7,805 nests 
(0.4%), 3 during the host laying period and 31 
after laying (or 0.5%, 34/6787, ifonly those nests 
that received I one egg from a normal clutch is 
used in the calculation). The percentage of Red- 
winged Blackbird nests destroyed during laying 
each year ranged from 9.4 to 34.5%, with an 
average of 18.9 ? 6.2% (n = 14 years). Iffemales 
whose nests are destroyed during laying are com- 
mitted to laying their next egg, well over 1,000 
eggs were potentially available to be laid in con- 
specifics’ nests. In 15/34 cases of Red-winged 
Blackbird nests receiving CNPs (44. lo/o), at least 
one nest was destroyed during laying on the same 
marsh within l-3 days before the dump (Table 
1). But in over half of the cases of CNP, no local 
female should have needed to dump an egg. 

Data from 1980 and 198 1 (Table l), when 
daily nest checks were made, indicate that we 
missed detecting few CNPs due to three-day in- 
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terval checks in other years. The modal clutch 
size for Red-winged Blackbird nests with CNP 
was five (n = 19 nests with CNP during or after 
laying; 15 other cases of possible CNP after lay- 
ing are not included here because we were less 
certain about clutch size or they involve nests 
that never received normal clutches- see above), 
one more than for unparasitized nests. 

The owner apparently delayed laying an egg 
mid-way through the laying period in only about 
1.5% of nests (99/6,787 nests that received eggs). 
Also, very few nests were reused for “normal” 
nesting activities after being used previously (58/ 
6,787 = 0.9%; Table 1). Most nests in the latter 
cases were reused after eggs were depredated; 
there were only 13 instances in which nests were 
reused after depredation of nestlings (7 cases) or 
after successful fledging (6 cases). 

YELLOW-HEADED BLACKBIRDS 

The percentage of nests destroyed during the 
laying period was less for Yellow-headed Black- 
birds than for Red-winged Blackbirds (X = 6.6 
+ 3.1, n = 5 years; Table 2). CNP was also rare 
for Yellow-headed Blackbirds - 13 cases in 1,16 1 
nests that received 2 one egg = 1.1% of nests. 
In only 3 of the 13 cases (23.1%) was a nest 
destroyed on the same marsh within l-3 days of 
the suspected CNP. 

The modal clutch size was four for n = 9 Yel- 
low-headed Blackbird nests with CNP during or 
after laying, but four of the nine nests did have 
five-egg clutches. Delays between successive eggs 
during laying were also rare for Yellow-headed 
Blackbirds, occurring in only 1.2% (14/ 116 1) of 
the clutches (Table 2). We found only seven cases 
of nests being reused after predation had oc- 
curred (7/l, 16 1 = 0.6%; Table 2). No Yellow- 
headed Blackbird nests were reused after fledging 
young. 

BREWER’S BLACKBIRDS 

Our records of check schedules are incomplete 
for data collected in 1964 and 1965 on Brewer’s 
Blackbirds. Nonetheless, they also indicate a low 
percentage of CNP, 3.1% of nests (1964: 45 nests 
checked, 2 CNPs detected, 1965: 117 nests 
checked, 3 CNPs detected). 

DISCUSSION 

The frequency of occurrence of CNP among all 
three species of blackbirds is evidently very low. 
Our estimates are biased downward for two rea- 

sons: (1) some eggs laid parasitically during the 
laying period may not have been detected by 
three-day nest checking intervals; and 2) even 
daily nest checks miss detecting parasitic eggs 
laid one day prior to the start of laying or one 
day after its termination (Frederick and Shields 
1986). We also included all “probable” cases of 
nests destroyed during laying in our estimation 
of the number of dumped eggs potentially avail- 
able. Nonetheless, we still should have observed 
many more cases of CNP than we did if the 
Hamilton and Orians (1965) hypothesis was cor- 
rect for these populations (at least an order of 
magnitude more cases for the Red-winged Black- 
bird). Also, the low number of CNPs detected in 
1980 and 198 1, when we checked nests daily, 
suggests that we did not miss detecting many 
CNPs with three-day checks. 

Our results raise two questions of theoretical 
interest. The first concerns the fate of physiolog- 
ically committed eggs of females whose nests are 
destroyed mid-way through their laying se- 
quence. If most eggs are not dumped in nearby 
conspecific nests, as our results demonstrate, 
where are they going? Four possibilities are that: 
(1) Eggs are dropped more or less indiscrimi- 
nately in the environment. Even though eggs 
dropped in the environment would be very dif- 
ficult to detect, we believe that a female with an 
egg she must deposit is likely to seek out another 
nest in which to lay it (see also Yom-Tov 1980). 
The success of eggs dropped randomly is guar- 
anteed to be zero, whereas eggs deposited in a 
conspecific nest may survive. It is true that 9 1% 
of cases of Red-winged Blackbird CNP we de- 
tected represent eggs deposited during incuba- 
tion, a time when they had no chance ofhatching. 
However, this is an inflated estimate because we 
had a better chance of detecting CNP during in- 
cubation, which lasts 11-12 days, than during 
laying. 

(2) Eggs are laid in nests on other marshes or 
of other species. These scenarios are doubtful be- 
cause females should know more about the lo- 
cations of nests in their own marshes than in 
other areas. Also, if females do dump eggs in 
other, distant breeding marshes, we still should 
have found many more dumped eggs, produced 
by females nesting in surrounding areas. On the 
other hand, we did find more CNP than could 
be accounted for by the set of females who had 
nests destroyed during laying on the same marsh 
at the times of the CNPs. This suggests that some 
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females may dump eggs on marshes other than 
their own. We have no evidence that female Red- 
winged or Yellow-headed Blackbirds laid eggs in 
heterospecific nests. Blackbird nests generally 
outnumbered any other passerine nests in the 
general area. Therefore, because we found no 
eggs of any of the three blackbirds in the nests 
of another species, it is extremely unlikely that 
female blackbirds laid any eggs in nests of other 
passerines in the study area. Also, other than 
those of the brood parasitic Brown-headed Cow- 
bird (Molothrus ater), we found no eggs of other 
species in blackbird nests. (Thus, even though 
there are five species of interspecific brood par- 
asites in the Icterinae, there is no evidence of 
incipient interspecific nest parasitism in the three 
species we studied.) 

(3) The eggs are resorbed or aborted. The as- 
sumption that females whose nests are destroyed 
during laying must lay at least one additional egg 
may be incorrect. If depredation occurs during 
the day, as is the case with most nests on our 
study area, a female has the remaining daylight 
hours plus the entire night during which to resorb 
or abort any partly formed eggs already ovulated. 
If that is sufficient time for resorption or abor- 
tion, then most females whose nests are de- 
stroyed during laying need not lay additional eggs. 
According to this hypothesis, our cases of CNP 
were due to females whose nests were destroyed 
during the night or very early in the morning, 
leaving them insufficient time to resorb/abort the 
eggs they were to lay that morning. Under this 
view, females may seek out conspecific nests even 
though the fraction of females whose nests are 
destroyed during laying that need to do so is 
much lower than Hamilton and Orians assumed. 
We did find that over 40% of CNPs in our Red- 
winged Blackbird nests were closely associated 
in time with at least one nest destroyed during 
laying on the same marsh. As far as we can de- 
termine, although it is known that not all ovu- 
lated avian ova are necessarily oviposited (Gil- 
bert and Wood-Gush 197 l), and that avian 
oocytes are at times resorbed, even after ovula- 
tion (Johnson 1986), the precise timing and con- 
straints on songbirds’ abilities to induce resorp- 
tion or abortion of ova already in the oviduct 
are, at present, unclear. 

4) Eggs are laid in a nest or on land and then 
consumed. If resorption or abortion of eggs is 
physiologically impossible shortly after ovula- 
tion, and given that only a tiny fraction of dumped 

eggs in this study could have been successful, i.e., 
led to fledged young (see below), females might 
avoid the cost of the energy lost in a dumped egg 
by laying the egg and eating it. This type of “auto- 
ovophagy” has been observed in captive Brown- 
headed Cowbirds (Dufty 1983, Fleischer 1985). 

The second question concerns the reasons why 
blackbird females do not regularly dump eggs. 
Many of their nests are destroyed during laying 
and, because they breed colonially or at high den- 
sities, there are usually other nests with eggs near- 
by. Three hypotheses present themselves. Hy- 
pothesis 1 is that other nests are not available to 
lay in or are difficult to gain access to or locate. 
This is unlikely because during much of the 
breeding season in these colonial blackbird spe- 
cies there are other nests nearby at the same nest- 
ing stage (i.e., laying). For Red-winged and Yel- 
low-headed Blackbirds at least, nearby nests are 
easily locatable, both because females are very 
vocal near their nests (Beletsky and Orians 1985) 
and because nesting densities are often so high 
that many nests are within a few meters of each 
other. Additionally, Brown-headed Cowbirds 
frequently parasitize Red-winged Blackbird nests 
in the study area (Orians et al. 1989), apparently 
having little trouble locating and gaining access 
to Red-winged Blackbird nests during their lay- 
ing periods. Sealy et al. (1989) recently found 
only 11 CNPs in over 1,500 Yellow Warbler 
(Dendroica petechia) clutches over a 14-year pe- 
riod-a ratio comparable to those we found in 
blackbirds. Sealy et al. suggest that one expla- 
nation for the low rate of CNP they observed is 
intraspecific aggression, i.e., nest-guarding, by 
potential host pairs. This explanation is unlikely 
for Red-winged Blackbirds because females dur- 
ing laying and incubation spend long periods away 
from their nests and territories. Thus, on balance, 
we do not believe Hypothesis 1 holds for these 
blackbird species. 

Hypothesis 2 is that female blackbirds simply 
do not possess in their repertoire behaviors al- 
lowing them to lay eggs in nests other than their 
own. This hypothesis can be rejected because: (1) 
we did detect a few definite cases of CNP; and 
(2) we did find a low frequency of females laying 
in and conducting normal nesting activities at 
nests that had been previously used. In fact, in 
at least 12 of the 58 Red-winged Blackbird cases 
(Table l), the females laying in reused nests were 
not the original builders. (In a few of the re- 
maining cases we know that the same female 
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reused her own previous nest, but for most of 
the cases we do not know the identity of one of 
the users, either the first or the second.) 

Hypothesis 3 is that the costs to females of 
dumping committed eggs are larger than poten- 
tial benefits. Costs to a female dumping an egg 
include time and energy spent searching for an 
appropriate host nest, possible aggressive inter- 
actions with the host female and with the male 
territory owner, and the loss of energy contained 
in the egg itself. Given these costs, we could pos- 
tulate that female blackbirds should pursue CNP 
as a strategy only if there is a real advantage, i.e., 
a chance for successful fledging of the parasitic 
egg. Our information is scanty on the success of 
parasitic eggs in our study. Most of the cases of 
CNP we detected occurred during mid-incuba- 
tion and therefore these eggs had no chance to 
hatch and lead to fledged offspring. Two of the 
three Red-winged Blackbird nests with CNP dur- 
ing laying fledged young, but because less than 
the full clutch fledged in both cases, we cannot 
determine if the parasitic young fledged. The oth- 
er Red-winged Blackbird nest was depredated 
during the egg stage. Only one of the two Yellow- 
headed Blackbird nests with CNP during laying 
fledged young, but again, not all of them; the 
other Yellow-headed Blackbird nest was depre- 
dated. Thus, for thousands of nests, at most only 
three CNP eggs could have produced fledged 
young. If these data are typical, it is not difficult 
to understand why genes leading to CNP do not 
spread in these blackbirds. 

In a species with an evolved strategy of CNP, 
delays during laying between eggs in a clutch may 
arise when females deliver their parasitic egg mid- 
way through their laying period (Brown 1985). 
Therefore, apparent delays between eggs during 
laying may be common in populations employ- 
ing regular CNP. In accordance with the low rate 
of CNP that we found for these blackbirds, we 
also found low between-egg delay rates. Some of 
the delays could be weather-related. There was 
apparently no relationship between unseasonal 
temperatures in the study area and laying delays, 
but approximately 25% of the Red-winged 
Blackbird delays were associated with rain dates. 
We have no information on wind effects. 

Tests of the hypotheses that eggs can be re- 
sorbed or aborted less than 24 hr before laying 
or that they are consumed would not be difficult. 
Nests could be destroyed during incubation and 
their owners captured and held for 24 hr to de- 

termine if they lay eggs and, if so, whether they 
are then eaten. Further physiological research on 
the question of how many hours after ovulation 
resorption can occur would also be of value. The 
results of these investigations would be of inter- 
est, not only for the evolution of brood parasit- 
ism, but also for our understanding of the phys- 
iological control of avian reproduction. 
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