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Abstract: Understanding the causes and consequences of variation in reproductive strategies is a central theme
in studies of avian life history evolution. This study describes the reproductive biology of Synallaxis albescens
(Furnariidae) in the cerrado biome of central Brazil. We monitored 35 nests during the 2003 to 2011 breeding
seasons, visiting them every 2-4 days. Synallaxis albescens breeds from mid-September to mid-January, builds a
retort-shaped nest, and generally lays three immaculate white eggs. Eggs weighed 1.75 g and measured 19.7 by
14.4 mm. Most nests studied were in open cerrado or shrub grassland at an average height above the ground
of 0.3 m, with a preference for Davilla elliptica (Dilleniaceae) shrubs as a nesting substrate. Incubation period
averaged 18.1 days, while the nestling period averaged 13.6 days. Of 16 closely monitored nests, four were
successful (25%), 11 were depredated (69%), and one was abandoned. Predation was similar during incubation
(45%) and nestling (55%) phases. In general, the breeding biology of S. albescens was similar to that described
previously for this species and for related Furnariidae.
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Resumo: Um tema central em estudos acerca da evolugao da historia de vida de aves é o entendimento das causas
e conseqiiéncias da variagdo em estratégias reprodutivas. O presente estudo descreve a biologia reprodutiva de
Synallaxis albescens (Furnariidae) no bioma cerrado do Brasil central. N6s monitoramos 35 ninhos durantes as
estagdes reprodutivas de 2003 a 2011, visitando-os a cada 2-4 dias. Synallaxis albescens se reproduz da metade
de setembro a metade de janeiro, constroi ninho em forma de retorta e geralmente coloca trés ovos brancos. Os
ovos apresentaram peso de 1,75g e medidas de 19,7 por 14,4 mm. A maior parte dos ninhos estudados estava
em Campo sujo e Cerrado ralo a uma altura média, em relagdo ao solo, de 0.3 m, com uma preferéncia por
arbustos de Davilla elliptica (Dilleniaceae) como substrato para os ninhos. O periodo de incubag@o durou em
média 18,1 dias, enquanto o periodo de permanéncia dos ninhegos durou em média 13,6 dias. Dos 16 ninhos
monitorados, quatro obtiveram sucesso (25%), 11 foram predados (69%) e um foi abandonado. A predagio foi
semelhante durante a fase de incubagao (45%) e durante a fase de cuidado dos ninhegos (55%). Em geral, a
biologia reprodutiva de S. albescens foi similar ao descrito previamente na literatura para esta espécie, bem como
para Furnariidae relacionados.

Palavras-chave: ninhos, ovos, reproduc¢do, sucesso reprodutivo.
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Reproductive biology of Synallaxis albescens

Introduction

Understanding the evolution of life history strategies is a central
theme in ecology (Roft 1992, Stearns 1992, Ricklefs & Wikelski
2002), particularly with birds (Ricklefs 1977, Martin 1987). Yet
despite the fact that avian reproductive strategies provide model
systems for developing evolutionary hypotheses (Martin 1995,
1996), testing phylogenetic relationships (Sheldon & Winkler 1999,
Zyskowski & Prum 1999, Miller & Greeney 2008), and developing
sound conservation measures (Boyce 1992, Reed et al. 1998),
we still know little about the basic reproductive biology of most
tropical birds (Stutchbury & Morton 2001) including Furnariidae
(Remsen Junior 2003).

The genus Synallaxis includes 35 species of small furnariids
(Passeriformes) which are distributed throughout Central and South
America (Remsen Junior et al. 2012). Synallaxis spp. build large,
bulky nests of twigs with an inner chamber lined with various
soft materials and entered through a lateral tunnel (Vaurie 1980,
Skutch 1996, Zyskowski & Prum 1999, Remsen Junior 2003).
Synallaxis albescens Temminck, 1823 is one of four Synallaxis
species found in the Distrito Federal of central Brazil (Negret et al.
1984), where it inhabits open, sunny habitats such as campo cerrado
(Vaurie 1980, Sick 1997, Fontana et al. 2003). Despite the fact that it
is common within this part of its range (Negret et al. 1984), nothing
has been published on its natural history in cerrado habitat, with most
information derived from studies in other parts of its’ range (Cruz
& Andrews 1989, Skutch 1996, Mezquida 2001). Here we describe
the reproductive biology of S. albescens from the Brazilian cerrado,
including seasonality, reproductive success, and nesting habitat.

Materials and Methods

We conducted our studies in the 10,500 ha reserve, Estagdo
Ecolégica de Aguas Emendadas (ESECAE), Distrito Federal, Brazil
(15°29°127- 15°36°57” S and 47°31°367- 47°41°19” W). Habitat in
the reserve includes several cerrado vegetation types such as cerrado
sensu stricto, shrub grassland, open cerrado and gallery forest
(Silva Junior & Felfili 1996). The Cerrado covers around 22% of
Brazil’s land surface (approximately 1.8 million km? sensu Smith
1998), is the second largest biome of South America (Ribeiro & Walter
1998), and is the largest and most threatened tropical savanna in the
world (Silva & Bates 2002). It is the third richest Biome in bird species
in the country, with 837 species (4.3% endemic) (Cavalcanti 1999).

Data were collected from November 2003 to November 2011
in a demarcated area of 100 ha (1 km x 1 km) and around it. We
searched for nests by systematically inspecting the vegetation and
by following the adults who showed evidence of reproductive
activity (i.e., carrying material or food). After their initial discovery,
we visited nests at intervals of 3-4 days, increasing visits to every
2 days during periods of expected laying, hatching, or fledging.
At each visit we recorded the status (active, inactive) and contents
(empty, eggs, nestlings). If a nest was encountered empty before the
expected fledge date we described any evidence of predation or other
disturbance. We considered nests successful when at least one of the
chicks left the nest. If a nest was found empty after the minimum
period for potential fledging and there was no evidence of predation
we considered it successful. We considered as depredated those nests
found intact but empty well before conclusion of the breeding cycle,
those nests totally or partially destroyed on the ground or in situ, and
those found with destroyed (or damaged) eggs or chicks killed by
physical harm (i.e., not simply abandoned).

At accessible nests we recorded three external measurements (cm)
of nest architecture: the diameter of the main chamber, height of the
main chamber, and length of the lateral entrance tube. We measured
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the maximum length and width of eggs to the nearest 0.1 mm using
calipers with 0.05 mm precision and weighed them to the nearest
0.1 g using a scale accurate to 0.01 g.

We define the incubation period as that between the last egg
laying and hatching of the first, without considering the laying period.
This was done since the only evidence of hatching patterns among
Furnariidae is that eggs of the Rufous Hornero (Furnarius rufus
Gmelin, 1788) hatch asynchronously (Remsen Junior 2003). We
define the nestling period as the time between hatching of the first
egg to fledging of the last chick from the nest (Robinson et al. 2000).
All means are reported with + SD (standard deviation). We did not
examine choice of nesting habitat, but only nesting habitat since we
did not search equally for this species in all habitats. We considered
all active and inactive nests found in the study area, including those
found during construction but for which we did not observe a breeding
attempt. We included in the analyses inactive nests since this is the
only Synallaxis breeding in the study area and there is nothing known
if Synallaxis builds dormitory-nests. At each nest we measured the
height of each nest above ground (m) with the aid of measuring tape.
Nest plants were identified in the field or by comparison with plants
from the herbarium at the Universidade de Brasilia. Plant taxonomy
follows Silva Junior (2005).

Results and Discussion

We found 35 S. albescens nests between 2003 and 2011. Despite
year-round observations we recorded reproductive activity from
September to January, including both the discovery of active nests
and indirect evidence such as brood patches in adults. Extrapolating
from these data we estimate that the earliest nesting attempts occurred
during the last week of September (n = 2, both during 2009 breeding
season) when we registered the first egg laying and we estimate
that the latest fledging occurred during the first week of January.
We did not observe adults caught with mist-nets in reproductive
condition after the last week of January. We captured six juveniles
from November to March. In Argentina, S. albescens nests from
November to March (Narosky et al. 1983, De la Pefia 2005) later
than at our study site. Strong nesting seasonality correlated with the
rainy season has been documented for S. albescens in other parts of
its range (Venezuela: Cruz & Andrews 1989, Argentina: Mezquida
2001). Not surprisingly, breeding in our area also agrees with a
variety of other cerrado species for which data are available (Alves
& Cavalcanti 1990, Marini & Duraes 2001, Lopes & Marini 2005,
Medeiros & Marini 2007, Franga & Marini 2009, Santos & Marini
2010, Duca & Marini 2011) and follows the general pattern of most
neotropical species studied in habitats with strong seasonal shifts
in rainfall (Marchant 1960, Ramo & Busto 1984, Cruz & Andrews
1989, Mezquida 2001, 2002).

Agreeing with previous nest descriptions for S. albescens
(Vaurie 1980, Narosky et al. 1983, Cruz & Andrews 1989, Skutch
1996, Mezquida 2001, Fontana et al. 2003, De la Pefia 2005), and
following the classification of Simon & Pacheco (2005), all of the
nests we observed were closed, retort-shaped masses of interwoven
sticks enclosing an egg chamber entered from a lateral horizontal
tube. The bottom portion of the inner chambers was lined with
softer plant materials which frequently included pieces of snake
skin and man-made materials (e.g., pieces of canvas, plastic tape,
candy wrappers). We recorded the following measurements (see
methods): external diameter 16 cm (n = 7); external height, 17 cm
(n = 6); entrance tunnel length, 11 cm (n = 7), which are slightly
smaller than the ones reported by De la Pefia (2005). Considering
the relative uniformity of nest architecture in Synallaxis (Zyskowski
& Prum 1999, Remsen Junior 2003), it comes as no surprise that
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the nest of S. albescens is similar in form to those of its congeners
(Skutch 1969, 1996, Narosky et al. 1983, Bosque & Lentino 1987,
De la Pefia 1987, Simon & Pacheco 1996, Sick 1997, Simon et al.
1999, Rubio & Pinho 2008, Greeney 2009). At 16 nests mean clutch
size was 2.6 = 0.6 eggs, a result similar to that of Mezquida (2001)
(2.7 £ 0.3) but less than the 3 or 4 (Narosky et al. 1983, De la Pefia
2005) or even 5 (Zuberbiihler 1953) eggs reported for Argentina. We
observed clutches of three eggs in 63% of nests (n = 10), two eggs in
31% ofnests (n=5) and found a single egg in only one nest. Eggs were
white and long-oval in shape (after Podulka et al. 2004 classification).
We were able to closely examine only two eggs (from the same
clutch) which weighed, 1.8 + 0.2 g and had linear measurements of
19.7+0.1 by 14.4 + 0.1 mm, similar to values reported by De la Pefia
(2005). However, egg masses were lighter than the ones reported
for Argentina which ranged from 2.0 to 2.4 g (Narosky et al. 1983).
Though our sample size was low, egg measurements appear to
be slightly smaller than previously reported (Haverschmidt 1968,
Ffrench 1991), but within the range reported by Narosky et al.
(1983). Average incubation period was 18.1 + 0.6 (n = 5) days and
the nestling period lasted 13.6 + 2.9 (n = 4) days, generally agreeing
with other reports for this species (Ffrench 1991). In Argentina,
De la Pefia (2005) reported a 15-16 days of incubation period and
15 days of nestling period. Skutch (1996) reported that both parents
incubate for 15-16 days. There also appears to be some variation in
egg coloration within S. albescens. Reports from the southern portion
of'its range (De la Pefia 1987, 2005, Mezquida 2001) describe eggs as
greenish white, while in other areas they are described as immaculate
white (Haverschmidt 1968, Ffrench 1991, this study). It remains to
be seen to what extent color varies geographically for this species. A
clutch of 2-3 eggs appears normal for the species throughout its range
(Haverschmidt 1968, De la Pefia 1987, Ffrench 1991, Skutch 1996,
Geffen & Yom-Tov 2000, Mezquida 2001), similar to most congeners
(Remsen Junior 2003), but smaller than in Argentina (Narosky et al.
1983, De la Pefia 2005).

Nests were built at an average height of 0.3 + 0.2 m (n = 30)
above the ground, much lower than in Argentina (Narosky et al. 1983,
Mezquida 2001, De la Pefia 2005) and elsewhere in its range where
it nests from 0.5 to 9 m (Skutch 1996). The shrub Davilla elliptica
St. Hil. (Dilleniaceae) was the most commonly used substrate (44%;
n = 15). Five nests were built in grass clumps, four in different
species of shrubs and over 10 in unidentified plant support. There
are studies reporting preference of S. albescens by certain plants
(Mezquida 2001, Fontana et al. 2003) as we found. The relative
abundance of D. elliptica in our study area is 0.7% (Silva Junior &
Felfili, 1996), suggesting that the nests are being built at that plant
with much more frequency than predicted by their availability in the
environment, suggesting S. albescens would be classified as selective
in their choice of substrate following the classification of Johnson
(1980). We found nests in all four of the available vegetation types:
grassland, shrub grassland, open cerrado and sparse savannah park.
However, we found most nests in shrub grassland (42.9%) and open
cerrado (34.3%), with the remainder in park savannah (14.3%) and
grassland (8.6%).

Of 16 nests which were monitored closely, 11 (69%)were
depredated, four fledged (25%), and one was abandoned during
incubation (6%). Additionally, one nest failed due to interference
from the observer and one was collected during incubation.
Synallaxis brachyura (Lafresnaye, 1843) from Costa Rica also fledged
young from only 23% of the nests (Skutch 1996). Predation has been
indicated as the main factor in brood loss for several species of tropical
regions (Aguilar et al. 1999, Stutchbury & Morton 2001, Rubio &
Pinho 2008, Duca & Marini 2011). Of the total nests depredated, 45%
were in egg stage and 55% at the nestling stage. Predation rates are
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often highest during the nestling phase because, in general, at this
stage predators are guided by the movement of adults to feed the
chicks (Slagsvold 1982). Straneck (1999) suggested that the begging
call of S. albescens nestlings mimics the mechanical sound of the
rattlesnake to avoid predation.

This study is the first to detail several aspects of the reproduction
of'this species in the cerrado environment. It revealed some different
breeding aspects, such as nest size and placement, egg color,
compared to other populations. In addition it improves the knowledge
of breeding of birds in the cerrado, a region in face of rapid and wide
transformation.
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