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Paired Male Song Sparrows Sing More When Their Mate is Incubating

Jennifer R. Foote1,3,4 and Colleen A. Barber2

ABSTRACT.—The fertility announcement hypothe-
sis proposes that avian males should sing at a high rate
when their mate is fertile to guard their paternity. We
examined if male Song Sparrows (Melospiza melodia)
sing more during the incubation period when they are
free of constraints of physical mate guarding. We
assessed song rates of eight males for 1 hr-periods every
1–2 days during each breeding stage over two consec-
utive broods within one season. Males sang significant-
ly more during periods when their mate was incubating
than during the pre-fertile, or fertile periods, or while
feeding young (second brood). Males may be singing at
high rates during incubation to maintain contact with
their mate and/or to advertise for extra-pair copulations.
Received 18 October 2008. Accepted 12 April 2009.

Song has two main functions, territory defense
and mate attraction (Catchpole and Slater 1995).
Song rate typically decreases after pairing (Catch-
pole and Slater 1995), but males of many species
continue to sing throughout the breeding season
and some show peaks in song rate at particular
breeding stages, such as when females are fertile
or incubating (Møller 1991).

The fertility announcement hypothesis predicts
that males should increase their song rate when
their mate is fertile to protect their paternity
(Møller 1991). Song Sparrows (Melospiza melo-
dia) are socially monogamous passerines and
extra-pair young have been documented in several
populations (Hill 1999, O’Connor 2003, Major
and Barber 2004); males, therefore, likely use
some form of paternity guard. A recent study of
song rates in Song Sparrows did not find support
for the fertility announcement hypothesis (Turner
and Barber 2004). Song rates were not higher
during either the nest-building or egg-laying
(fertile) stages compared to other stages. Thus,
Song Sparrows do not appear to use high song
rates as a strategy to protect their paternity, but

likely use physical mate guarding instead. In
several species, song rates are higher during
female incubation than during the fertile period
(Hanski and Laurila 1993, Nemeth 1996, Rodri-
gues 1996, Gil et al. 1999). Møller (1991)
included Song Sparrows in his review, based on
Nice’s work (1943), as having a peak in song
activity during female nest building which was
considered part of the fertile period. Nice (1943)
did not use statistical analysis, but found the
typical range of songs was actually greater during
incubation than during egg-laying or nest-build-
ing. Nice (1937: 126) when describing male Song
Sparrow song, stated that during incubation ‘‘his
superfluous energies find expression in a consid-
erable amount of singing’’. We studied male song
rates of Song Sparrows over two consecutive
broods to examine if males sing more during the
incubation stage on the basis of Nice’s early
(1937, 1943) work and our observations.

METHODS

We studied a population of Song Sparrows
from April through July 2003 at Bowlin’s
Miniature Horse Farm in Sackville, Nova Scotia
(44u 459 N, 63u 419 W) which consisted of fields
divided by areas of mixed forest and/or brush.
Two to three people conducted three separate 1-hr
observation sessions daily of eight different
breeding males, each commencing 1, 2, and
3 hrs after sunrise. Song Sparrow activity (in-
cluding singing, nest-building, and feeding young)
appears relatively constant until mid-morning
(JRF, pers. obs.), and song activity in particular
remains high throughout the morning. Observa-
tion sessions of several males could be done
simultaneously where territories were small and,
weather permitting, each male was recorded every
day. We did not record song rate during periods of
rain or extreme wind that may have caused us to
underestimate singing. Sunrise times for each day
were obtained from the National Research Coun-
cil, Herzberg Institute of Astrophysics sunrise/
sunset calculator. We banded all males and
females with a numbered Canadian Wildlife
Service (CWS) band and a unique combination
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of three color bands on their tarsi, and identified
males during each song rate session.

We counted the number of songs sung by focal
males during every 1-hr observation session. We
divided the breeding stages for song rate quanti-
fication into eight periods: unpaired, paired pre-
fertile, fertile-first brood, incubation-first brood,
feeding of young-first brood, fertile-second brood,
incubation-second brood, and feeding of young-
second brood. Only females incubate, but both
males and females feed the young (Nice 1937,
Nordlund and Barber 2005). Data for all eight
stages were available for eight males for a total of
396 hrs of observation (mean 6 SE: 49.5 6

1.1 hrs/male; observation sessions in each stage
[hrs/male]: unpaired 5 2.4 6 0.2; pre-fertile 5

4.6 6 0.3; fertile–first brood 5 8.0 6 0.5;
incubation–first brood 5 8.8 6 0.4; feeding–first
brood 5 4.8 6 0.3; fertile–second brood 5 5.2 6

0.3; incubation–second brood 5 8.8 6 0.1; and
feeding young–second brood 5 6.4 6 0.3).

We located all nests to be certain of nesting
stage. We defined the fertile period as 8 days
prior to egg laying through laying of the
penultimate egg based on data obtained from
other passerines (Birkhead and Møller 1992). We
were unsure whether the penultimate egg had
been laid at the time of observation, and song
rates from that day were omitted from the
analyses. Most nests were located before laying
occurred, but when they were found during egg-
laying and incubation, nests were backdated based
on Nice’s (1937) data of one egg laid per day and
a 12-day incubation period, which corresponds
well with dates in our population (Turner and
Barber 2004). We did not examine nest-building
and egg-laying separately as females are often
secretive when building nests; this behavior
frequently cannot be observed, particularly for
the second brood when vegetation is dense. There
is also variation in when females build their nests
as some build a nest during both the pre-fertile
and fertile periods, some build in only the pre-
fertile period, while others build only in the fertile
period (JRF, pers. obs.).

Every male was observed during each of the
three time periods during each breeding stage,
when possible, to avoid time of day effects. Song
rates of males obtained 1, 2, and 3 hrs after
sunrise did not differ within stages (ANOVA: pre-
fertile: F 5 0.066; df 5 2, 28; P 5 0.94; Kruskal-
Wallis: fertile: W 5 4.1; df 5 2, 101; P 5 0.13;
ANOVA: incubation: F 5 1.24; df 5 2, 132; P 5

0.29; and Kruskal-Wallis: feeding young: W 5

3.64; df 5 2, 91; P 5 0.16).

We calculated the median song rate per minute
for each male for each breeding stage (sample
sizes for some males within some stages were
small and we used medians for a conservative
measurement of song rates). We used a Kolmo-
gorov-Smirnov test to test for normality of these
data. All data did not deviate significantly from
normality for each breeding stage. We used a
repeated measures one-way ANOVA with a
Bonferroni post-hoc test to compare unpaired
song rate to song rates in all post-pairing breeding
stages. We used a repeated measures one-way
ANOVA to compare among all post-pairing
breeding stages and a Tukey post-hoc test to
identify where significant differences occurred.
Mean 6 SE are given. Results were considered
significant when the P-value # 0.05.

RESULTS

Males sang significantly more during 1-hr
observation sessions when unpaired (3.1 6 0.3
songs/min) than in any of the post-pairing
breeding stages (ANOVA: F 5 29.14; df 5 7,
56; P , 0.0001) (Fig. 1). Males also sang
significantly more in the first and second
incubation periods than in any of the pre-fertile
(post-pairing), fertile (first and second broods), or
feeding young (second brood) periods (ANOVA:
F 5 6.71; df 5 6, 49; P , 0.0001) (Fig. 1). Song
rates in the period of feeding young (first brood)
did not differ from those in any of the other six
post-pairing stages.

DISCUSSION

Male Song Sparrows sang at their highest rate
prior to acquiring a mate, as reported by Turner
and Barber (2004). This result has been observed
in many other species (e.g., Hanski and Laurila
1993, Merilä and Sorjonen 1994, Nemeth 1996).
Males continued to sing throughout the breeding
season, but significantly less so than prior to
pairing.

Males increased their song rate significantly
once the female began incubation. Higher song
rates during incubation have also been reported
for Common Chaffinch (Fringilla coelebs)
(Hanski and Laurila 1993), Common Reed
Bunting (Emberiza schoeniclus) (Nemeth 1996),
Common Chiffchaff (Phylloscopus collybita) (Ro-
drigues 1996), and Willow Warbler (P. trochilus)
(Gil et al. 1999). Male Song Sparrows may sing at
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a high rate during incubation to stimulate the

female to continue incubating or to maintain the

pair bond. Another possible function for incubation

song is as an all-clear signal where a male lets his

mate know that he is close by and that no predators

are near (Johnson and Kermott 1991). Song

Sparrow nests are often well concealed on the

ground by surrounding vegetation (Rising 1996),

and the male and female cannot maintain visual

contact during incubation. Several studies support

the all-clear function of incubation song. Female

House Wrens (Troglodytes aedon) often leave the

nest soon after their mate sings nearby and, when

males are temporarily removed, females spend

more time on the nest (Ziolkowski et al. 1997).

Female Common Reed Buntings are more likely to

exit the nest when males are singing, and females

stay off their nest longer when their mate is singing

(Wingelmaier et al. 2007).

Alternatively, males may be singing during

incubation to attract extra-pair mates and to obtain

paternity in their next brood. An incubating

female in multi-brooded species can assess the

condition of her mate as well as that of

surrounding males and use this information in

her choice of genetic mate for the subsequent

brood. Song Sparrows often attempt a third brood

and may remain paired in subsequent breeding

seasons (CAB, unpubl. data), and high song rates

during the second incubation period could be

important. Paired males which fail to sing at

higher rates during incubation could risk losing

either their paternity to a neighbor or their mate to
an unpaired male (Nemeth 1996). Older male
Common Reed Buntings spend more time singing
and also sire more extra-pair young than younger
males (Bouwman et al. 2005).

Males sang infrequently during their mate’s
fertile period suggesting they are likely to be
physically guarding their mate; our field observa-
tions confirm that males maintain close contact
with the female during the fertile period (JRF, pers.
obs.). However, observations of pair behavior are
necessary to confirm this conclusion. Data on mate
guarding are difficult to obtain for Song Sparrows
as they spend much of their time together on the
ground in dense vegetation (JRF, pers. obs.).

We found no support for Møller’s (1991)
fertility announcement hypothesis, which is similar
to findings of Turner and Barber (2004). We
detected significant differences in song rate among
certain breeding stages whereas Turner and Barber
(2004) did not. However, our study differs from
that of Turner and Barber (2004) in that we: (1)
defined the breeding stages differently, (2) includ-
ed the pre-fertile period, and (3) observed for a
longer period of time during each session. The
different results between the two studies could also
be due to annual variation in singing behavior in
the population due to differences in climatic factors
or breeding synchrony.

The prevalence of incubation song among avian
species needs further investigation to understand
its function. Studies of species in which males
sing at the highest rates during incubation would
be useful to learn if they are multi-brooded ground
nesters. It would also be valuable to know if these
males have more paternity in their subsequent
brood and in the broods of other females than
males which sing at lower rates during this time.
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