
The Condor 93~365-313 
0 The Cooper Ornithological Society I99 1 

NEST DEPARTURE CALLS IN FEMALE SONGBIRDS 

MARY VICTORIA MCDONALD~ 
Conservation and Research Center, National Zoological Park, Front Royal, VA 22630 

RUSSELL GREENBERG 
Department of Zoological Research, National Zoological Park, Washington, DC 20008 

Abstract. Females of at least 15 species of North American passerines give distinctive 
nest departure calls. These calls consist of a series of notes uttered while flying away from 
the nest. less often, the call is given while flying to the nest. It is heard during nest-building, 
incubation, brooding, and nestling care. The behavior is found in emberizid finches and 
icterines in North America, and possibly muscicapids (Sylviinae) in Europe. It occurs almost 
exclusively in birds nesting in marshes or grasslands. Birds giving this call could incur a 
great cost if predators locate nests using these calls. Proposed benefits of calling include 
reduction of harassment by males, discouragement of settlement by females, promotion of 
anti-predatory vigilance by mates, advertisement of receptivity for copulation, and distrac- 
tion of potential predators away from the nest. The reduction of harassment and increased 
vigilance hypotheses have the strongest support. The behavior is more common in species 
in which visibility of birds close to the ground is poor and in which the intra-sexual com- 
petition among males is intense which thus increases the risk that an already mated female 
will be mistaken for an intruding male. 

Key words: Nest departure calls: female vocalization; nest behavior; mate harassment; 
songbirds. 

INTRODUCTION 

Songbirds are characterized by a diversity of vo- 
calizations that serve specialized functions as- 
sociated with breeding. Although most female 
vocalizations function similarly to those of males, 
some are unique to the female sex role (Dufty 
1982, Hurly and Robertson 1984, Dickinson and 
Falls 1989, Yasukawa and Searcy 1982). This 
review describes one such call, the “nest depar- 
ture call.” Although its context and structure vary 
among species, in all cases the call makes the trip 
from the nest easily identified and the nest lo- 
cation easily determined, at least to human ob- 
servers. 

We restrict the definition of the nest departure 
call to a vocalization initiated the moment the 
bird leaves the nest in flight. The definition ex- 
cludes some otherwise similar vocalizations, such 
as those both males and females of some species 
give when they are on the nest. This definition 
also excludes calls that females give after having 
left the nest, including alarm calls and contact 
notes given between pair members as they ap- 
proach and depart the nest area. 

I Received 24 August 1990. Final acceptance 3 1 De- 
cember 1990. 

2 Present address: Department of Biology, Univer- 
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In preparing this review, we surveyed the lit- 
erature and corresponded with nearly fifty field 
workers to determine the taxonomic distribution 
of nest departure calls among passerines. Herein 
we report our findings, evaluate several possible 
adaptive explanations, and suggest further ob- 
servations and experiments. 

TAXONOMIC AND ECOLOGICAL 
CORRELATES OF SPECIES GIVING 
NEST DEPARTURE CALLS 

Birds known to give the call at some stage in 
their nesting cycle are listed in Table 1. In North 
America, nest departure calls have been reported 
in icterines (Agelaius, Xanthocephalus, Sturnella, 
and Quiscalus), and emberizid finches (Aimoph- 
ila, Melospiza, Spizella, Ammodramus, and Pas- 
serculus). The call also has been reported in two 
marsh-nesting species of old world warblers, the 
Great Reed Warbler (Acrocephalus arundina- 
ceus), and the Sedge Warbler (A. schoenobaenus) 
(B. Leisler, pers. comm.). It appears, therefore, 
that nest departure calls may have evolved at 
least three times, and possibly as many as seven 
times in songbirds. 

Although the number of taxonomic groups in- 
volved are small, their habitats are similar: Thir- 
teen of the 15 species place nests in dense marshy 
(6), grassy (5), or shrubby (2) habitats. The two 
remaining species, both grackles, usually place 
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their nests in trees adjacent to marshes, fields, or 
shrubs and spend considerable time foraging in 
such habitats. 

Based on our review of the literature, corre- 
spondence with other workers, and field expe- 
rience, we were unable to find examples of nest 
departure calls in other major taxonomic groups 
outside of Emberizinae and Icterines. We also 
failed to find examples among forest species. Our 
survey also revealed that the following related 
species apparently do not to give such a call: 
Bobolink (Dolichonyx oryzivorus), Dickcissel 
(Spiza americana), Northern Oriole (Zcterus gal- 
b&z), Brewer’s Blackbird (Euphagus cyunoceph- 
alus), Clay-colored Sparrow (Spizella pallida), 
Lapland Longspur (Calcarius lapponicus), and 
Chestnut-collared Longspur (C. ornatus). 

SOCIAL ORGANIZATION OF SPECIES 
GIVING NEST DEPARTURE CALLS 

We categorized the social organization of species 
giving the call in two ways: mating system and 
characteristic nesting density. Mating systems 
were assigned as predominantly monogamous or 
polygynous based on whether more than ap- 
proximately 20% of the males in a population 
are polygynous (Ford 1983). Species were clas- 
sified as colonial (pairs have small nest territo- 
ries); high density (non-colonial, all-purpose ter- 
ritories regularly less than 0.10 ha); and low 
density (all-purpose) territories. If high density 
occurs in only a portion of a breeding population 
(as in Red-winged Blackbird [Agelaius phoeni- 
ceus], Swamp Sparrow [Melospizu georgiana], 
Seaside Sparrow [Ammodramus maritimus], and 
Eastern Meadowlark [Sturnella magna]), we des- 
ignate this as patchy. 

Approximately half of the species giving nest 
departure calls are regularly polygynous (Table 
1). This value is high when compared with the 
frequency of polygyny among all songbirds, but 
close to the expected proportion of polygyny in 
marsh and grassland nesting species (Vemer and 
Willson 1966). Relatively high density and patchy 
dispersion characterizes species giving the nest 
departure call (Table 1): truly colonial (3 species), 
high-even (1) and high-patchy (8). 

GEOGRAPHIC VARIATION IN 
CALL FREQUENCY 

Geographic variation in frequency of call use is 
known for at least two species. Female Red- 
winged Blackbirds in an eastern Washington 

population were found to give the call more fre- 
quently at all stages of the nesting cycle than in 
a western Washington population (Small and 
Boersma 1990). This difference was attributed 
primarily to population density differences, the 
eastern site having more compact territories and 
larger harem sizes. 

Song sparrows (Melospiza melodia) typically 
do not give distinct nest departure calls (Nice 
1943; Greenberg, pers. obs.). However, females 
on Mandarte Island and other localities around 
Puget Sound, British Columbia, do regularly give 
these calls. Again, population density may be a 
factor. The islands of Puget Sound are known 
for their extraordinarily high numbers of Song 
Sparrows, with territories on Mandarte Island 
averaging 0.03 ha (Tompa 1962) compared with 
0.2-0.5 ha typical of other populations of Song 
Sparrow (Nice 1943). 

CONTEXT OF THE NEST DEPARTURE CALL 

Nest departure calls have been reported at all 
stages of the nesting cycle for different species 
(Table 1). Where information on nesting cycle 
stage was available (11 species), 9 1% of the spe- 
cies apparently use the call during nest building, 
incubation, and brooding. Females alone per- 
form these duties in all but one species, the Brew- 
er’s Sparrow. It is unknown whether only one or 
both sexes give nest departure and arrival calls 
that have been heard (K. L. Peterson, pers. 
comm.). 

The call’s use during nestling feeding has been 
observed in 44% of nine species with reliable 
information about this stage. In contrast to other 
species, nest-departure calling has been reported 
for the later stages exclusively (brooding and 
feeding nestlings) in the Sharp-tailed Sparrow 
(Ammodramus cauducutus) (W. DeRagon, pers. 
comm.). Quantitative data on the call’s frequen- 
cy of use throughout different nesting stages are 
available for only the Red-winged Blackbird (Be- 
letsky and Orians 1985, Small and Boersma 
1990). Both studies found a sharp decrease from 
the early stages to the nestling stage. Neither study, 
however, distinguished between nestling stage 
trips that resulted in brooding versus feeding 
young. This distinction may be critical because 
departure calls given during the nestling stage are 
reported in only four species. 

Nest “departure” calls are given uncommonly 
during flights to the nest. McDonald (1986) re- 
ported calling in 79% of 258 observed departures 
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and only 14% of 114 approaches (x2 = 243, P -C 
0.001). Greenberg (pers. obs.) found that Swamp 
Sparrows call upon all departures, but that calling 
is extremely rare for arrivals. This is at least part- 
ly due to the differences in typical locomotory 
patterns. Departing female Swamp Sparrows fly 
from the nest and call in one, two, or three brief 
series, depending upon how many short flights 
are taken before diving into the marsh vegeta- 
tion. Females return to the nest by sneaking si- 
lently through the vegetation. A similar differ- 
ence in departures and arrivals was observed in 
meadowlarks by Dickinson (pers. comm.). Fe- 
males from different populations of Red-winged 
Blackbirds vary considerably in their tendency 
to give arrival calls (Beletsky and Orians 1985, 
Dickinson 1987, Yasukawa 1989, Small and 
Boersma 1990). 

Although not strictly fitting our definition, fe- 
male calls similar or identical to the nest depar- 
ture call are given during flights between succes- 
sive foraging sites in at least two species (Sharp- 
tailed Sparrows [J. S. Greenlaw, pers. comm.] 
and Seaside Sparrows [McDonald, pers. obs.]). 
The degree to which the nest departure call is 
used in contexts other than nest-tending trips 
appears to differ among species. In female Red- 
winged Blackbirds the chit or Type I song is used 
most commonly during nest departures, but is 
also given when the female is on or near the nest, 
usually in response to her mate singing upon re- 
entry into the territory (Yasukawa 1989, Small 
and Boersma 1990). Female Red-winged Black- 
birds have an alternative vocalization (leer) for 
aggressive interactions with other females. This 
note is occasionally incorporated into the ending 
of the nest departure call. The nest departure 
chatter of Great-tailed Grackles (Quiscalus mex- 
icunus) is also likely to be used in female-female 
encounters (Kok 1971). Swamp Sparrows give 
individual chips during aggressive encounters or 
predator mobbing, but never in a rapid series as 
is heard in the nest departure call (Greenberg, 
pers. obs.). Seaside Sparrows, however, com- 
monly use a call (tchi) similar to the nest depar- 
ture call in both aggressive and intra-pair inter- 
actions (McDonald, pers. obs.). The nest 
departure calls of meadowlarks (Lanyon 1957, 
Dickinson, pers. comm.) are also used in intra- 
pair interactions. Thus, the call, or portions of 
this composite vocalization, may be used in dif- 
ferent contexts. Its apparent variation may be 
artifactual, because for many species in Table 1, 
the call repertoire has not been studied in detail. 

What we have designated as the nest departure 
call may very well be a mixture of calls with 
different functions. 

RESPONSE TO CALLS BY CONSPECIFICS 

Female Seaside Sparrows silently departing their 
nests are frequently chased by males. If chased 
females utter the tchi nest departure call in flight, 
however, the males usually swerve away and land 
(Greenlaw, pers. comm.). Similarly, McDonald 
(1986) found 70% of the 6 1 silent female Seaside 
Sparrow departures were chased by mates, but 
only 24% of the 289 vocal departures were chal- 
lenged (x2 = 50.3, df = 1, P < 0.0001, McDonald 
1986). In a comparable study, female Yellow- 
headed Blackbirds (Xanthocephalusxanthoceph- 
alus) were chased more frequently by their mates 
when they were silent (Gori, in Beletsky and 
Orians 1985). Similar results were noted for Red- 
winged Blackbirds (Birks and Beletsky 1987, 
Small and Boersma 1990). However, Small and 
Boersma detected a significant difference be- 
tween silent and noisy females being chased by 
males in only their denser eastern Washington 
population. Neither they nor Yasukawa (1989) 
were able to observe many inter-mate interac- 
tions in study populations of lower density. In 
contrast, Eastern and Western (Sturnella neglec- 
ta) Meadowlark males were often observed to 
join and consort closely with vocal females after 
they left the nest (Dickinson pers. comm.). 

Responses by other females to the nest depar- 
ture call were examined by Beletsky and Orians 
(1985). They found that females did not tend to 
synchronize their departure from the nest, nor 
did they leave their nest when stimulated by a 
playback of the nest departure chit. 

ACOUSTIC STRUCTURE OF NEST 
DEPARTURE CALLS 

Nest departure calls of different species show 
structural similarities (Fig. 1). The calls also have 
acoustical features known to facilitate locating 
vocalizing birds, including broad-band frequen- 
cy spectrums, high sound energy represented at 
the low- to mid- frequencies, short note duration 
with distinct onset and offset, and repetitiveness 
(Dooling 1982, Marler 1957). Nest departure calls 
are given in a series that not only further assists 
in locating the calling bird but also helps define 
the trajectory of the bird’s flight path. 

Although temporal patterns of most nest de- 
parture calls are simple and regular, some are 
more complicated. The Red-winged Blackbird 
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FIGURE 1. Audiospectrograms of representative female nest departure calls. A. Eastern Meadowlark; B. Red- 
winged Blackbird; C. Scott’s Seaside Sparrow; D. Swamp Sparrow; E. Song Sparrow (Mandarte Island). 

series of chit notes occasionally terminates with 
teer notes. Song Sparrow nest departure calls may 
consist of heterogeneous elements, beginning at 
a low intensity and increasing to a crescendo of 
chattering and wailing notes (Nice 1943). The 
Swamp Sparrow rhythm is often syncopated, 
ending with one or two accented chips (Green- 
berg, pers. obs.). This irregular rhythm may ren- 
der the call more discernable over the highly reg- 
ular song of sympatric Swamp Sparrows and 
Long-billed Marsh Wrens (Cistothoruspalustris) 
songs. 

POSSIBLE COSTS OF NEST 
DEPARTURE CALLS 

Females giving nest departure calls may incur 
the cost of attracting the attention of predators 

to themselves and to their nests. An experiment 
on Red-winged Blackbirds by Yasukawa (1989) 
tested this apparent cost. He placed mock nests 
in a marsh and found that predation at nests 
accompanied with playback of nest departure chit 
calls was five times greater than at mock nests 
with no playback. Curiously, the nests were ac- 
tually depredated at night by mink (Mustela vi- 
son). Yasukawa observed mink active during the 
day, and he suggested that these mammals locate 
the nest using the nest departure call and then 
return at night to avoid mobbing. 

Some of the details of methods used in Ya- 
sukawa’s study make it difficult to evaluate how 
the experimental effect relates to that of the ac- 
tual nest departure calling. For example, the chit 
calls were broadcast at an artificially regular rate 
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which could be more easily traced than the ir- 
regular bursts of chits given by departing females 
under non-experimental conditions. On the oth- 
er hand, the actual presence of a bird flying from 
the nest might further increase nest conspicu- 
ousness to visually oriented predators. 

ADAPTIVE HYPOTHESES FOR NEST 
DEPARTURE CALLS 

The following five hypotheses have been pro- 
posed as benefits of nest departure calling: 1) 
prevention of harassment by mates and other 
males; 2) advertisement of female receptivity for 
copulation; 3) discouragement of additional fe- 
male settlement on territory; 4) encouragement 
of male vigilance against predators; 5) distraction 
of predators away from nest. We discuss these 
hypotheses, both in terms of supporting experi- 
mental and observational data, and their eco- 
logical and behavioral contexts. 

Prevention of harassment by mates and other 
males. Several workers (Beletsky and Orians 
1985; McDonald 1986; Dickinson 1987; J. S. 
Greenlaw, pers. comm.) have argued that female 
nest departure calls may function to reduce the 
possibility of attack by mates or, secondarily, 
other males. The harassment need not be sexu- 
ally-oriented, as suggested by Beletsky and Ori- 
ans (1985). It could also result from the male’s 
low threshold for an aggressive response toward 
any potential conspecific, thus becoming a non- 
adaptive by-product of an otherwise adaptive 
behavior (McDonald 1986, Small and Boersma 
1990). This response can be triggered, even in 
moderately dimorphic species, when a female 
suddenly leaves grass or shrubs and enters the 
view of her vigilant mate. The “wing flutter dis- 
play” of male Wilson’s Phalaropes (Phalaropus 
tricolor) may be an analogous non-vocal behav- 
ior that appears to deter mate harassment (Col- 
well and Oring 1988). 

A specific prediction of this harassment pre- 
vention hypothesis is that females uttering the 
call are less likely to be challenged than non- 
vocal females. The prediction is supported by 
observations that males tend to chase silent fe- 
males in Seaside Sparrows (Greenlaw, pers. 
comm.; McDonald 1986) and blackbirds (Gori, 
unpubl.; Birks and Beletsky 1987; Small and 
Boersma 1990). The hypothesis is also consistent 
with the decline in use of the call during nestling 
feeding-a time when males and females are of- 
ten in more continuous acoustic or visual con- 

tact. The harassment hypothesis is compatible 
with the habitat distributions and characteristic 
social systems of species known to give the call. 
These species nest in dense vegetation and tend 
to have compact, patchy territories where male- 
male interactions are relatively frequent. The 
combination of a high level of aggressive inter- 
actions and poor visibility around the nest would 
favor females developing acoustic signals that 
discourage harassment arising from mistaken 
identification by mates. 

A potential problem with the harassment pre- 
vention hypothesis is that not only would the 
resident female avoid harassment, but, unless 
calls are individually distinguishable, an inter- 
loping male could imitate the female and thus 
reduce the probability of his being attacked. If 
such interloping did occur, this should rapidly 
select for imitative calls in males which would, 
in turn, reduce the value of nest departure calls 
for females. The possibility of such deception 
may explain why some males join departing fe- 
males-to check that she really is his mate. It 
may also explain the acoustic and visual con- 
spicuousness of the call coupled with flight from 
the nest: because the trajectory of the perfor- 
mance is easy to follow, the male may learn to 
associate the call with a particular part of his 
territory, and he could be entrained not to attack 
at that location. A prediction that can be tested 
experimentally is that resident males should re- 
spond more aggressively to nest departure calls 
broadcast from an inappropriate part of the ter- 
ritory. 

Fertility signaling and mate coordination hy- 
potheses. Two hypotheses have been proposed 
suggesting that the nest departure call functions 
primarily in mate choice. One of these, the fer- 
tility advertisement hypothesis (Montgomerie 
and Thomhill 1989) proposes that females give 
loud calls to attract potential mates, incite male- 
male competition, and hence allow females to 
choose a dominant mate. Since a major predic- 
tion would be that calls should be used mostly 
when pairing commences, a serious problem with 
this hypothesis is that nest departure calling is 
not restricted to solely the early parts of the nest- 
ing cycle when females are receptive to copula- 
tions. 

The other hypothesis suggests that nest de- 
parture calls could be used to coordinate activ- 
ities and strengthen pair bonds (Wiley 1976a, 
1976b, 1976~). Again, the prediction is that the 
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call should be most often used during pair for- 
mation and copulation when “mate coordina- 
tion” activities are especially prevalent. This hy- 
pothesis seems to generate few other predictions 
regarding the behavioral and ecological contexts 
of the call. For example, it is not clear why such 
coordinating calls should occur upon nest de- 
parture, versus any flight. Nor does it follow that 
calling should occur primarily in grassland or 
marsh nesting species that nest at high densities, 
unless pair bonds in these habitats require re- 
peated confirmation. 

Discouragement of settling of additional fe- 
males. Small and Boersma (1990) argued that 
the nest departure call functions, in part, to ad- 
vertise the presence of a settled female to other 
females. Their primary evidence is that calling 
decreases through the nesting cycle, as fewer fe- 
males attempt to settle on territories. However, 
other factors change as well, such as the amount 
of time a female spends on the nest and out of 
contact with her mate. It would be difficult to 
use the female discouragement hypothesis to ex- 
plain the rapid shift from calling to non-calling 
when females stop brooding nestlings. Further- 
more, the female discouragement hypothesis 
would be more appropriately tested if the calling 
were compared for nests at similar stages of the 
cycle but at different calendar dates. Another ar- 
gument against this hypothesis is that in polyg- 
ynous Yellow-headed Blackbird females, settling 
patterns are independent of each other, and fe- 
males do not influence one another’s reproduc- 
tive success (Lightbody and Weatherhead 1987). 
Furthermore, although there is some evidence 
that females within a Red-winged Blackbird har- 
em space out their nesting activity (Small and 
Boersma 1990) the primary aggressive call used 
is the Type II song or teer note, and not the nest 
departure chit note. Finally, this hypothesis seems 
less appropriate for the numerous predominantly 
monogamous species that give nest departure 
calls. 

Promotion of vigilance against predators. Males 
may help protect nests and foraging females from 
predators through vigilance, alarm calling and 
mobbing. The female’s nest departure call could 
play a dual role of alerting her mate to an un- 
protected nest, as well as to her own exposure 
while off the nest. Yasukawa (1989) found that 
male Red-winged Blackbirds more actively de- 
fended artificial and real nests accompanied with 
chit call playback than those without chit call 

playback. He also found that females with suc- 
cessful nests had responded to their mate’s song 
with chit calls more often than females with failed 
nests. 

However, neither Beletsky and Orians (1985) 
nor Small and Boersma (1990) were able to show 
that female Red-winged Blackbirds give nest de- 
parture calls more often when males were nearby 
or prior to trips out ofthe territory. Furthermore, 
there is no direct evidence that males play a role 
in protecting females or preventing nest preda- 
tion. The tendency for male meadowlarks and 
other species to consort closely with foraging fe- 
males during incubation, however, suggests a role 
for male vigilance (Dickinson, pers. comm.). 

Predator distraction hypothesis. Females that 
call while leaving the nest may immediately at- 
tract attention to themselves and thus away from 
the nest. However, the details of the nest depar- 
ture call do not support this explanation. If the 
call functions to distract predators, then one 
would expect it to be given during all stages of 
the nesting cycle, and perhaps most frequently 
and vigorously when there are more valuable 
nestlings. Yet females of most species either quit 
calling or decrease call frequency during the nest- 
ling stage. Secondly, one would expect the utter- 
ance of the call to be highly associated with the 
female’s perception of a predator in the vicinity. 
However, females usually fail to give a nest de- 
parture call when flushed from the nest. Finally, 
some of these species (e.g., meadowlarks, Dick- 
inson, pers. comm.) have other well developed 
distraction displays. 

CONCLUSIONS AND FUTURE STUDY 

Nest departure calls have been described for at 
least 17 species of songbirds in the families Ic- 
teridae, Emberizidae, and Muscicapidae. De- 
spite its limited distribution across major taxa, 
the call may have evolved independently at least 
several times. Alternatively, nest departure call- 
ing may represent a previously available call 
within the females’ repertoires that is elicited in 
a nest-related context. 

In any event, the species known to give this 
call are clearly associated with dense grassy or 
shrubby habitats. Nearly all (15 of the 17 species) 
breed in such habitat, which tends to be domi- 
nated by sparrows and blackbirds in the new 
world, and warblers in the old world. These open 
habitats have attributes that, along with the eco- 
logical and social contexts cited above, suggest a 
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primary function of nest departures calls is to 
reduce the probability of males harassing females 
when they are off the nest. An additional hy- 
pothesis, that females are alerting males of their 
continued attendance at the nest and thereby in- 
suring his vigilance, has also received experi- 
mental support. The possibility that female nest 
departure calls function primarily to incite male 
competition during periods of sexual receptivity 
does not seem to be appropriate for calls uttered 
mainly following clutch completion. The hy- 
pothesis that calls coordinate pair activity by 
strengthening the pair bond is too general to ex- 
plain the specific contextual correlations asso- 
ciated with the nest call. Two additional hy- 
potheses, distraction of predators and 
discouragement of additional female settle- 
ments, also seem inconsistent with the contex- 
tual and temporal correlations reported for most 
species giving the call. 

It is clear, however, that there are variable 
circumstances associated with the call’s utter- 
ance and the frequency with which it is given. It 
is possible that nest departure calls may have 
several functions, and that the relative impor- 
tance ofthese functions may differ geographically 
and among taxa. 

Considerably more observations are needed 
on the details of the nest calling behavior, as 
related to the natural history of species giving 
this call. Much of the comparative analysis pre- 
sented in this paper is tentative, awaiting a more 
complete survey in other taxa. The geographic 
variation suggested in Red-winged Blackbirds and 
Song Sparrows can be explored to test adaptive 
hypotheses. Although the occurrence of the nest 
departure call has been reported for old world 
warblers, it is poorly documented outside of 
North America. Surveys in other biogeographic 
realms could test the ability to generalize eco- 
logical correlates seen in new world birds. 

Since details on the frequency and context of 
the calling have been quantified for only a few 
species, distinguishing between functional hy- 
potheses will depend on more rigorously col- 
lecting data on the call’s characteristic contexts. 
Additional experiments could test the influence 
of location within the territory, individual mate 
recognition, male response to released non-call- 
ing females, and the reaction of males to depar- 
ture call playback during different stages of the 
breeding cycle. 
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