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Abstract. In temperate regions of the Southern Hemisphere, avian parental care is understudied, in particu-
lar for the neotropical family Furnariidae. We measured rates of nest building, mud carrying, incubation, brood-
ing, feeding, and nest-sanitation behaviors of molecularly sexed Rufous Horneros (Furnarius rufus) nesting in the
humid pampas of Argentina. We also evaluated the coordination of all these behaviors between the partners, and
compared the frequency of uncoordinated behaviors of each sex. Males and females worked equitably throughout
the nesting cycle with few exceptions: (1) both sexes built the nest, but males supplied somewhat less mud at the
beginning of nest construction, (2) though highly involved in incubating the eggs males did so slightly less often
than females during early incubation, (3) even if males also brooded the nestlings, they brooded less often and for
slightly briefer periods than did females, and (4) young nestlings were fed less often by males than by females. We
found no differences in nest-sanitation rates. The proportion of behaviors coordinated between partners perform-
ing different parental tasks was very high through the entire nesting cycle. Analysis of the frequency of uncoordi-
nated behaviors revealed females were more prone than males to skip turns only at the onset of nest building and
the beginning of the nestling period. The sexes’ similar and coordinated effort is probably essential for the building
of the Rufous Hornero’s remarkable nest and reaching the high rate of nest success that characterizes the species.
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Alta Coordinacion y Esfuerzo Parental Equitativo en Furnarius rufus

Resumen. El cuidado parental ha sido poco estudiado en aves del Hemisferio Sur templado, en parti-
cular dentro de la familia neotropical Furnariidae. Medimos las tasas de construccion del nido, acarreo de
barro, incubacion, empolle, alimentacion y limpieza que realizaron machos y hembras (sexo determinado
molecularmente) de Furnarius rufus que nidifican en la pampa himeda de Argentina. Ademads, evaluamos la
coordinacion de todos estos comportamientos entre los miembros de la pareja y comparamos la proporcion de
comportamientos no coordinados de cada sexo. Machos y hembras trabajaron con alta equitatividad a lo largo de
todo el ciclo de nidificacidn, con escasas excepciones: (a) machos y hembras construyeron el nido a la par, pero
los machos acarrearon ligeramente menos barro al nido al inicio de la construccion, (b) si bien ambos sexos par-
ticiparon activamente de la incubacion, los machos incubaron por periodos ligeramente mas cortos, (c) aunque
los machos también empollaron pichones, lo hicieron con menor frecuencia y por periodos mas cortos, y (d) los
pichones pequenos recibieron menos visitas de alimentacion de sus padres que de sus madres. No encontramos
diferencias en las tasas de limpieza del nido. La proporcion de comportamientos coordinados con la pareja fue muy
alta durante todo el ciclo de nidificacion. La alta similitud y coordinacion del esfuerzo parental probablemente es
esencial para construir su extraordinario nido y alcanzar el alto éxito reproductivo que caracteriza a esta especie.

INTRODUCTION

Parental care is closely related to the social mating system
(Emlen and Oring 1977) and, though 90% of avian species are
socially monogamous (Lack 1968), true genetic monogamy
occurs in only 14% of passerine species (Griffith et al. 2002).
The resulting lack of genetic relatedness between fathers and
offspring may strengthen the conflict of interests between
the sexes with respect to optimal investment in parental care
(Trivers 1972). Females of species with biparental care are
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typically involved in all or most parental duties, generally
including building the nest, incubating the eggs, and rear-
ing the offspring (Lack 1968, Clutton-Brock 1991). Males,
in contrast, are commonly involved in feeding young but are
less frequently involved in incubating the eggs and brood-
ing the chicks (Silver et al. 1985, Ketterson and Nolan 1994).
Thus most research on the paternal contribution in passer-
ines with biparental care has focused on rates of provision-
ing chicks, even though incubation has been acknowledged as
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an energetically costly component of parental care (Williams
1996, Reid et al. 2002a), and brooding, as an extension of in-
cubation, is costly too (Pearson 1994). The male’s involvement
in nest building, incubation, and brooding remains poorly un-
derstood (Whittingham and Dunn 2001, but see Reid et al.
2002a,Van Roo et al. 2003, Auer et al. 2007).

The quality of an individual as a mate may depend not
only on its individual traits but also on how its traits mesh
with those of its mate (Ens et al. 1993, Zeh and Zeh 2001,
Dingemanse et al. 2004). Indeed, the compatibility of the
members of the pair during the nestling period has been
shown to affect the reproductive success of some species
(Spoon et al. 2006). Behavioral complementarity and coor-
dination may be regarded as specific cases of compatibility.
Complementarity arises when mates specialize in different
contributions to reproduction, while coordination comprises
those cases in which mates trade off carrying out the same
type of tasks (Spoon et al. 2006).

The Furnariidae are a large neotropical family of birds that
includes 236 species in 56 genera (Remsen 2003). In spite of
their ubiquity in South America and their relative abundance,
their lack of sexual dimorphism in size and color has delayed
the study of how each sex contributes to parental duties (Rem-
sen 2003). It is generally accepted that the contribution of males
is high (Remsen 2003), but the involvement of both sexes in
incubation and chick feeding has been confirmed in only eight
species (Fraga 1980, Nores and Nores 1994, Remsen 2003,
Moreno et al. 2007) and is suspected in another five species
(Remsen 2003, Hahn et al. 2004).

The Rufous Hornero (Furnarius rufus) is an ideal spe-
cies with which to study the extent of parental care provided
by males and females and the existence of behavioral com-
plementarity and coordination in parental duties. It is socially
monogamous (Fraga 1980) and builds a conspicuously ex-
posed large “oven” nest consisting of mud mixed with grass
or dung. The wall of the nest is between 3 and 5 cm thick and
the nest may weigh up to 5 kg (Remsen 2003). Building this
structure represents a large effort, as the species’ body mass
is only around 60 g (Fraga 1980, Aldatz 2006) and the weight
of the nest is up to 80 times the bird’s weight. Rufous Hor-
neros build a new nest each year (Fraga 1980), and nest build-
ing typically takes 2—3 months, although in some cases it can
take only 15 days (Fraga 1980). Remsen (2003) proposed that
this extraordinary nest, and its ability to mediate the effect of
extreme temperatures, is responsible for the Rufous Hornero’s
wide geographic distribution and high nesting success (72%,
Fraga 1980; 71%, Mason 1985; 62%, Aldatz 2006), as well as
the enhanced nesting success of other species that use their
nests (e.g., Saffron Finches, Sicalis flaveola, had higher nest-
ing success when using Rufous Hornero nests than when us-
ing other cavities, Mason 1985).

The information available on the extent of parental care
provided by males and females is scant. In the most detailed
work on the breeding biology and behavior of the species,
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Fraga (1980) reported that the male is “helped” by the fe-
male during nest construction, but he provided no informa-
tion on the relative contribution of each sex to nest building.
Both sexes incubate the eggs, but the length and frequency
of each sex’s incubation shifts is unknown. Finally, although
both sexes deliver food at similar rates (Fraga 1980), quanti-
tative data on feeding through the nestling period is lacking.
Therefore, available information on parental care does not
accurately represent the contribution of each sex to parental
duties or the extent of coordination of those behaviors through
the nesting cycle.

The aim of our study was to determine the extent of
parental care male and female Rufous Horneros provided
during nest building, incubation, and chick brooding and
feeding. We also evaluated the equitability and coordination
of the sexes’ efforts through the entire nestling period in a
molecularly sexed population. Given that pairs of the Rufous
Hornero remain together throughout the breeding season,
sometimes over multiple years, are territorial year round,
and intolerant of conspecifics’ intrusions (Fraga 1980), we
expected both males and females to be highly and equitably
committed to most or all parental chores and to find high
levels of coordination between the sexes for many nesting
behaviors.

METHODS

Our study took place in a flat agricultural landscape at the
Instituto Tecnoldgico de Chascomus, Buenos Aires Province
(35° 34’ S, 58° 01"’ W), during the breeding seasons (Septem-
ber to December) of 2002, 2003, and 2004. The site is within
the “flooding pampas” (Soriano 1991). Annual rainfall is ap-
proximately 1100 mm, and mean monthly temperatures dur-
ing the breeding season vary from 12 °C (September) to 20 °C
(December). Our study site is used mainly for raising cattle.
The area is divided in paddocks whose borders are vegetated
with Celtis tala and Acacia bonariensis, in which we found
the majority of nests. We also found some nests on artificial
structures such as fence poles.

STUDY SPECIES

Like most species in the Furnariidae, the Rufous Hornero
does not show evident sexual dichromatism. In both males
and females, the dorsal parts are rufous, the wing has a
slight band, and the underparts are brownish grey or light
cinnamon (Narosky and Yzurieta 1987). Because of their
similarity in size as well as morphology (Fraga 1980) the
sexes are not distinguishable in the field, though they may
be identified at a distance by vocal differences while they
duet (Roper 2005). The species’ distribution extends from
northeastern Brazil south to Neuquén and Rio Negro prov-
inces in Argentina. The Rufous Hornero is commonly asso-
ciated with humans, who provide additional substrates for
nests and the water needed to build them.
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DATA COLLECTION

We searched for nests systematically within our study site and
followed 59 attempted nests (20, 16, and 23 in 2002, 2003,
and 2004, respectively). We found 41 nests while being built
and 18 with eggs. The final stage of nest building is the con-
struction of the egg chamber: from both sides of the entrance a
curved wall of mud enters the nest, reducing the opening and
forming a rounded chamber. Females may start to lay before
the chamber is finished (Fraga 1980), so we started check-
ing the nests’ contents as soon as construction of the cham-
ber began. We checked nests every day during laying to track
clutch completion and every other day during incubation and
chick rearing to track nest fate. Because the egg chamber is
closed we had to open the back of each nest by cutting a circu-
lar hole 6 cm in diameter in the back of the egg chamber with a
circular saw. Following Fraga (1980), we carefully sealed the
hole with a wooden plug and mud after each visit. We avoided
opening the nests on windy or rainy days. To our knowledge,
no nest was abandoned as a result of our checking it.

We captured the adults in mist nets (60-mm mesh) placed
close to the nest. We broadcast recordings of calls to attract
the territorial pair to the net. We banded the birds with a
unique combination of three color bands and a numbered alu-
minum band. Because the Rufous Hornero is sexually mono-
morphic, we sexed the birds genetically by means of DNA
isolated from blood samples according to the procedures sug-
gested by Quintana et al. (2008). At the time of capture, us-
ing a heparinized capillary tube we collected 20- to 40-uL.
sample of blood from each bird via brachial venipuncture. We
placed each sample on a 20- x 10-mm piece of commercial
filter paper. Samples were air-dried and stored separately at
room temperature in small sealed plastic bags until analysis.
The highly conserved CHDI gene on the sex chromosomes
contains introns of different lengths in each sex. We used a
forward primer (2550F) and a reverse primer (2718R) to am-
plify both the CHD1-W and CHDI-Z genes (Fridolfsson and
Ellegren 1999), then visualized the different sized introns to
determine the sex of each bird.

We recorded the male’s and female’s parental behavior
during nest building, incubation, and feeding of nestlings
by video recording activity at the nest for intervals of 2 hr
and checked the nest’s contents at the end of each session
of recording. We videotaped nests at random from 07:00 to
18:00 to maximize the number of nests we could record at
on a given day, as a pilot study did not reveal differences in
parental behavior with time of the day. Because of inclement
weather and nest predation we were unable to video-record
all the nests at all stages of interest. Some nests were video-
recorded only once, others several times through the nesting
cycle, but we video-recorded each nest only once during each
period of interest. We used Sony Hi-8 CCD-TRV 138 cameras
placed at least 20 m from the nest. We recorded 62 hr during
nest building (n = 19 nests), 126 hr during incubation (n = 23

nests), and 84 hr during the nestling period (n = 19 nests),
totaling 280 hr.

We divided nest building into an initial construction
stage during which the birds were constructing the main
structure (floor, walls, and roof) and an advanced construc-
tion stage, when birds were building the inner wall to form the
nest chamber. Using video observations, we recorded for each
sex separately the rate of mud carrying (number of visits hr!
at which the individual was transporting building material)
and the rate of building rate (number of visits hr! where birds
molded nest material with their beaks) because birds could
have performed one or both behaviors during a visit to the
nest. We calculated the proportion of coordinated visits and
the frequency of uncoordinated behaviors of each sex. We de-
fined a visit as coordinated if the behavior during the visit was
the same as that during a previous visit by the opposite sex
and uncoordinated if the male or female repeated a particu-
lar behavior before its mate did. We also determined the fre-
quency of uncoordinated, repetitive behaviors of each sex. We
recorded incubation activity of each sex at three points during
incubation: early incubation (2 + 1 days since the start of in-
cubation), middle incubation (9 £ 1 days), and late incubation
(15 £ 1 days). For each sex we analyzed the length (min:sec),
and frequency (hr™!") of incubation shifts, the proportion of
coordinated incubation shifts, and the frequency of uncoor-
dinated incubation visits made by each sex. We recorded ac-
tivity during the nestling period during three stages defined
by the chicks’ age: early (5 + 1 days of age with the day of
hatching = age 0), middle (11 + 1 days of age), and late (18 £ 1
days of age). For each parent we calculated the rates of feeding
(number of visits nestling ' hr™') and fecal-sac removal (num-
ber of sac-removal visits nestling™' hr!). We calculated the
proportion of coordinated feeding visits for all periods and the
frequency of uncoordinated feeding visits made by each sex.
For the early nestling period, we calculated the brooding rate
(number of visits hr! to brood), the length of brooding shifts
(min:sec), brooding coordination, and frequency of uncoordi-
nated brooding behavior of each sex. In the video recordings,
we observed no removals of fecal sacs during the early nest-
ling period, and no instances of brooding during the middle
and late nestling period. We did not calculate the frequency
of uncoordinated removals of fecal sacs because of their small
number (see Results). Because we found no differences by
year in any of the behaviors, we pooled all years for analy-
sis. Numbers of nests at different stages vary because some
nests were found at an advanced stage of nest construction and
some nests failed during incubation or after hatching.

STATISTICAL ANALYSIS

We described the behaviors of each sex, recording the median
value and lower and upper quartiles. Behavioral variables
were not normally distributed and not all could be trans-
formed to meet the assumption of normality for parametric
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tests. Because of this, we compared the effort made by males
and females with Wilcoxon matched-pair tests. To evalu-
ate the significance of results we calculated the 95% confi-
dence interval for the median difference between males and
females (Daniel 1978), as suggested by Colegrave and Ruxton
(2003). The proportion of coordinated behaviors was usually
high (see Results); however, to determine if one sex was more
prone to assume a larger involvement in a particular task by
repeating uncoordinated behaviors, we described and com-
pared the frequency of uncoordinated behaviors of each sex
by the same methods described above. For our analyses we
used Statistica 7.0. (Statsoft, Inc.).

RESULTS

We tracked 59 nests during this study. Sixty-two percent (37/59)
were successful and fledged at least one young. The causes of nest
failure were predation (66%, n = 15), the nest falling after extraor-
dinarily heavy rain (30%, n = 7), and nest abandonment after the
brood-parasitic Shiny Cowbird (Molothrus bonariensis) punc-
tured an egg (4%, n = 1). Four nests were parasitized by Shiny
Cowbirds, and in all cases the horneros ejected the cowbird egg.

EFFORT AND COORDINATION OF THE SEXES IN
PARENTAL CARE

Both males and females participated actively and equitably in
nest-building chores with some exceptions. During the initial
stage of building, females carried material significantly more
often to the nest than did males (Table 1). Although the pro-
portion of coordinated visits was high (0.7 for visits to both
build and carry mud), the frequency of uncoordinated behav-
iors showed females were more prone to repeat the carrying of
mud before their partners did (Table 2). During the advanced
stage of nest building the proportion of coordinated building
behavior was high (0.8), that of mud-carrying behavior lower
(0.4). Nonetheless, neither sex was more prone to behave
without coordination than the other (Table 2).

TABLE 1.
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Both sexes contributed similarly to incubation but dif-
fered somewhat at the onset of incubation. Early in incuba-
tion, females made more visits than did males, and those visits
tended to be longer, but during the middle and later periods of
incubation the number and length of visits to incubate did not
differ (Table 3). The proportion of coordinated visits was very
high (0.8, 0.8, and 0.9 during the initial, middle, and advanced
segments of incubation, respectively). The frequency of un-
coordinated visits was too small to allow statistical compari-
son. During the initial phase of the nestling period females
fed chicks more often than did males. Though males brooded
often and actively, females brooded slightly more often than
did males and for longer periods (Table 4). At this early age no
adult was seen carrying fecal sacs away from the nest. During
the middle and advanced phases of the nestling period, when
nestlings were 11 and 18 days of age, respectively, males and
females removed fecal sacs at the same rates (Table 4). Dur-
ing the early nestling period, although behaviors were coordi-
nated in high proportion (0.7 and 0.6 of visits for feeding and
brooding, respectively), the sexes differed: uncoordinated vis-
its to feed and brood were made more often by females (Table
2). The proportion of coordinated visits to feed fell to 0.5 dur-
ing the middle and late nestling periods, but the frequency of
uncoordinated visits was similar in both sexes (Table 2). The
frequency of the sexes’ visits to remove fecal sacs during the
last two stages was similar (Table 4) and too low for us to de-
tect whether uncoordinated behaviors were made more often
by one sex or the other.

DISCUSSION

Our study demonstrates that in the Rufous Hornero paren-
tal care is equally distributed and highly coordinated between
the sexes. We found that females build at the same or a slightly
higher rate than do males during the early stage of nest con-
struction and their coordination of mud-carrying visits during
the advanced nest-building stage is somewhat less. The task of

Median, lower, and upper quartiles of rates of visits for nest building and mud carrying by males and females during

the initial and advanced stage of nest building (see Methods). The effort of each sex is compared by a Wilcoxon matched-pairs
test and the 95% confidence interval for the difference between the median values for males and females (M diff. & — Q).

Males Females Wilcoxon matched-pairs test
M diff.

Stage and variable 25% Median 75% 25% Median 75% T df P -95% (3-9) +95%
Initial (n = 12 pairs)

Building visits (hr™) 2.6 6.3 9.8 34 7.2 11.3 22 11 018 -85 -1.5 1.5

Mud-carrying visits (hr™') 0.8 3.5 5.7 0.6 5.6 86 10 11 002 275 -1.5 -0.3
Advanced (n = 19 pairs)

Building visits (hr™) 1 1.5 6.5 1 3 75 25 18 048 -1.5 -0.5 0.5

Mud-carrying visits (hr™") 0.5 2.5 8 35 5.5 75 23 18 021 35 2.5 0.5
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TABLE 2.
contribution of each sex is compared by a Wilcoxon matched-pairs test
values for males and females (M diff. & — Q).

Frequency of uncoordinated behaviors of males and females during different stages of the nesting period (see Methods). The

and the 95% confidence interval for the difference between median

Males Females Wilcoxon matched-pairs test
M diff.
Stage and variable 25% Median 75% 25% Median 75% T df P 95% (4-9) +95%
Nest building
Initial ( n =12 pairs)
Building visits (hr™) 2.6 6.3 9.8 34 7.2 113 22 11 018 -85 -1.5 1.5
Mud-carrying visits (hr™") 0.8 35 5.7 0,6 5.6 86 65 11 002 -275 -1.75 =075
Advanced (n = 19 pairs)
Building visits (hr™) 0.5 0 1.25 1.5 0.5 35 295 18 015 -125 -05 0.15
Mud carrying visits (hr™) 0 0 0.5 0.5 0 1 19.5 18 0.23 -1 -0.5 1
Feeding and brooding
Initial feeding period (n =23 pairs)
Feeding (hr") 1 2 3 5 2 8 485 22 0.006 -1.5 2.5
Brooding (hr!) 0 0 1 2 1 3 25 22 0.009 -2.75 -1.75 =075
Middle feeding period (n =23 pairs)
Feeding (hr™) 0.5 0 125 1.5 0.5 35 295 22 015 -125 -0.5 0.15
Final feeding period (n = 12 pairs)
Feeding (hr™) 2.75 525 115 2.75 475 9.5 37 11 0.87 -2 -0.25 7.5

TABLE 3.

Median, lower, and upper quartiles of the length (min:sec) and frequency of incubation shifts by males

and females during the initial, middle, and advanced stages of incubation (see Methods). The effort of each sex is com-
pared by a Wilcoxon matched-pairs test and the 95% confidence interval for the difference between median values for

males and females (M diff. & — Q); df =22 for all tests.

Males Females Wilcoxon matched-pairs test
M diff.

Stage and variable 25% Median 75% 25% Median 75% T P -95% (&4-9) +95%
Initial (n =23 pairs)

Mean length of visits (min:sec) 04:50 07:40 13:40 06:40 12:30 19:22 82 0.09 00:00 03:50 04:30

Visits (hr™) 0.7 1.4 20 1.5 1.7 248 48 003 -1.0 -07 -02
Middle (n =19 pairs)

Mean length of visits (min:sec) 00:00 11:20 49:30 05:40 14:50 40:30 74 0.15 00:00 02:20 05:20

Visits (hr™) 0 1.9 28 05 1.9 2.8 58 060 -0.5 -0.1 0.3
Advanced (n =21 pairs)

Mean length of visits (min:sec) 09:00 12:50 17:00 14:00 15:30 17:40 47 0.16 00:00 02:50 06:10

Visits (hr™) 1.0 1.6 2.1 1.4 1.6 22 23 037 -05 -0.2 0.3

building such a massive nest is a compelling example of the
amount of parental effort birds may be willing to commit even
before the eggs are laid. Because it is unlikely that the build-
ing of this nest could be attempted by a single or insufficiently
aided partner, we suggest the coordination during nest build-
ing may serve as an indication of mates’ general compatibility
and the contribution of each to parental care during the rest of
the reproductive effort. The idea that early effort indicates later
compatibility in this species, however, needs to be studied with
repeated measures of behavior through the nesting cycle.
Males, in turn, were more involved than females in early
incubation but contributed the same as females during middle

and late incubation. The proportion of coordinated behavior
during early and middle incubation was high (0.8) and rose to
0.9 by late incubation; the uncoordinated visits were so few as
to preclude any statistical comparison. The male’s participa-
tion in incubation is smaller than that of females in some spe-
cies (Reid etal. 2002b, Bartlett et al. 2005) and equal or higher
in others (Van Roo et al. 2003, Auer et al. 2006, Hogstad
2009), but those investigations did not evaluate the degree of
coordination of the behavior between the sexes. The elevated
coordination of incubation behavior might affect hatching and
nesting success, eventually determining the duration of the
pair bond in successive years. Delays in incubation relays are
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TABLE 4. Median, lower, and upper quartiles of variables measured in the nestling period (frequency of feeding, brooding, and removal
of fecal sacs and duration of brooding by males and females (see Methods). The effort of each sex is compared by a Wilcoxon matched-pairs
tests and 95% confidence interval for the difference between median values for males and females (M diff. & — 9).

Males Females Wilcoxon matched-pairs test
M diff.
Stage and variable 25% Median 75%  25%  Median = 75% r daf P -95% (3-9) +95%
Initial (n = 14 nests)
Feeding visits per nestling (hr™") 1.1 1.6 24 1.5 1.9 2.5 68 13 0.03 0.6 -0.3 —0.1
Brooding visits per nestling (hr™") 0.5 0.7 0.9 0.7 0.9 1.2 39 13 004 04 -0.02  -0.05
Average brooding (min:sec) 07:10  09:50 14:10 09:40 14:00 18:00 68 13 0.03  00:00 05:10 12:10
Middle (n = 15 nests)
Feeding visits per nestling (hr™) 3.2 4.1 4.8 2.1 3.6 5.6 77 13 0.30 -0.3 04 0.9
Sac-removal visits per nestling (hr™') 0.2 0.4 0.7 0.2 0.3 0.5 81 13 0.57 —-0.1 0.10 0.12
Advanced (n = 21 nests)
Feeding visits per nestling (hr™") 4.7 5.7 8.9 4.2 6.3 6.9 85 13 0.45 -0.5 0.5 1.6
Sac-removal visits per nestling (hr™!) 0.6 0.7 1.1 0.5 0.8 1.0 95 13 048 -0.1 0.0 0.4

known to affect the duration of marine birds’ pair bond within
a breeding season, usually because of the constraints of ener-
getic demands (Davis 1988, Dearborn 2001). A similar sce-
nario would not be expected in a species such as the Rufous
Hornero that is territorial year round, but it could be of im-
portance in divorce rates, as in the territorial Lesser Spotted
Woodpecker (Dendrocopos minor; Wiktander et al. 2000).
This aspect of the Rufous Hornero’s behavior awaits further
study.

Male Rufous Horneros also participated actively in
brooding, though females made more and longer visits to
brood. Although pairs’ coordination in brooding nestlings
was relatively high, females made more uncoordinated visits
than did males. This rather small difference between the sexes
in brooding behavior is surprising as males of other species
are not often involved in this task. Finally, we found no differ-
ences in the rate of feeding the nestlings in two of the three in-
tervals sampled and no differences in rates of removal of fecal
sacs. The majority of feeding visits were coordinated during
the nestling period, and uncoordinated visits were similar in
frequency for males and females.

Significant biparental care is generally associated
with monogamy and is the most common pattern of paren-
tal care among birds (Lack 1968). However, since the earli-
est molecular assessments of paternity among birds (Burke
and Bruford 1987), deviations from monogamy have been
found. In a comparative study, Owens and Hartley (1998)
found that social monogamy is related to the reduction or
loss of sexual size dimorphism, and in species with little or
no sexual size dimorphism the rates of extra-pair mating and
extra-pair paternity tend to be low. As suggested by Remsen
(2003), the Rufous Hornero is a good candidate for social
and genetic monogamy because: (1) it shows no sexual size
or color dimorphism (at least to the human eye), (2) pairs re-
main together through the breeding season and sometimes for

multiple years (Fraga 1980), (3) the construction of an oven-
like nest that weighs up to 80 times the weight of each bird is
a monumental task, likely impossible for a single individual,
(4) pairs are territorial year round, forage together, and both
sexes repel conspecifics from the territory (Fraga 1980), (5)
they sing in duets, a characteristic associated with high levels
of territorial and pair defense from conspecifics (Hahn et al.
2004), and (6) both sexes make a high and equitable invest-
ment in all stages of the reproductive effort. The equitabil-
ity and high coordination of parental duties we found suggest
males have high confidence in their paternity and invest in the
nestlings accordingly, making this species a good candidate
for genetic monogamy. Future studies of paternity will allow
this hypothesis to be tested.
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