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Abstract
The Thamnophilidae are one of the most speciose Neotropical bird families, yet aspects of their natural history remain 
poorly documented. Here we provide information on breeding phenology, the length of incubation and nestling periods, 
parental care, and nesting success of the Star-throated Antwren, Rhopias gularis, an Atlantic Forest endemic. The data 
are discussed in light of life history theories. We found 27 active nests during two breeding seasons (2013/2014 and 
2014/2015) at Carlos Botelho State Park in southeastern Brazil. Nesting activities were observed from September 
to January. Incubation and nestling periods lasted 16.8 ± 0.6 and 11.0 ± 0.86 days, respectively, as with most other 
antbirds. Males and females shared equally in incubation and nestling provisioning. The small clutch size of two eggs 
is that most commonly found in tropical birds and is hypothesized to have evolved due to increased nest predation 
rates. However, our data was not consistent with this hypothesis as the nest survival probability was high (57%). This is 
one of only a handful of studies that provide comprehensive information on the breeding biology of a Thamnophilid 
species in undisturbed habitat.
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Reprodução da choquinha-de-garganta-pintada, Rhopias gularis  
(Aves: Thamnophilidae), uma espécie endêmica da Mata Atlântica

Resumo
A Família Thamnophilidae compreende as diversas espécies de chocas e papa-formigas e compõem um dos maiores 
grupos de aves neotropicais. Apesar do elevado número de espécies, aspectos da história natural permanecem pouco 
documentados. No presente estudo são fornecidas informações sobre fenologia reprodutiva, duração dos períodos de 
incubação e permanência dos filhotes no ninho, cuidado parental e sucesso reprodutivo da choquinha-de-garganta‑pintada, 
Rhopias gularis, endêmica da Mata Atlântica, enfocando teorias de história de vida. Foram encontrados 27 ninhos 
ativos durante duas temporadas reprodutivas (2013/2014 e 2014/2015) no Parque Estadual Carlos Botelho, no sudeste 
do Brasil. Atividades de nidificação foram observadas de setembro a janeiro. Períodos de incubação e permanência 
dos filhotes nos ninhos duraram 16.8 ± 0.6 e 11.0 ± 0.86 dias, respectivamente, sendo similares aos de outras chocas 
e papa-formigas. Machos e fêmeas dividiram as funções de incubação e alimentação dos ninhegos em taxas similares. 
As ninhadas de dois ovos seguem o padrão mais comum para Passseriformes tropicais, mas os dados apresentados 
não se mostraram consistentes com a hipótese de que a evolução de ninhadas menores está relacionada às altas taxa 
de predação de ninhos nesta região, uma vez que foi observada alta probabilidade de sobrevivência (57%). O presente 
estudo é um dos poucos a proporcionar informações abrangentes sobre a biologia reprodutiva de um Thamnophilidae 
em uma área preservada.

Palavras-chave: fenologia reprodutiva, história de vida, comportamento de nidificação, sucesso reprodutivo, cuidado 
parental.
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1. Introduction

The Thamnophilidae Swainson, 1824 are a family 
of over two hundred species endemic to the Neotropical 
region and includes the typical antbirds. Their diversity 
is greatest in the Amazon basin, where they are mainly 
found in the forest understory and subcanopy (Ridgely 
and Tudor, 1994). Within this family, the Myrmotherula 
Sclater, 1858 antwrens form a complex of 32 species of 
small, short-tailed forest birds (Ridgely and Tudor, 1994) 
whose natural history, including reproductive biology, has 
been little studied.

Descriptions of nests and eggs are available for 
10 of the 32 species (reviewed in Perrella et al., 2015), 
but other life-history data are, for the most part, absent. 
Incubation and nestling periods are reported only for the 
White-flanked and Slaty Antwrens, M. axillaris (Vieillot, 
1817) and M. schisticolor (Lawrence, 1865), respectively, 
(Skutch, 1945, 1946, 1969). Parental care is described 
for these species as well as the Fulvous-bellied Antwren, 
Epinecrophylla fulviventris (Lawrence, 1862) (Skutch, 
1946, 1969). However, these were based on only a few 
nests and the breeding phenology was not determined.

The Star-throated Antwren, Rhopias gularis (Spix, 1825) 
is endemic to the Atlantic Forest of southeastern Brazil 
where it is found in the forest understory from southern 
Bahia to northern Rio Grande do Sul (Ridgely and Tudor, 
1994). It is small (9.5 cm) and slightly sexually dimorphic 
with the forehead varying between gray in the males and 
buffy in females. Females also have larger white spots on the 
black throat (Ridgely and Tudor, 1994; Zimmer and Isler, 
2003). Here we report detailed information on breeding 
phenology, the length of incubation and nestling periods, 
nesting success, and nest attendance of the Star-throated 
Antwren, in a preserved Atlantic Forest continuum in São 
Paulo state, Brazil.

2. Material and Methods
2.1. Study area

Star-throated Antwren nests were studied at Carlos 
Botelho State Park (PECB) (24° 06’ 55”– 24° 14’ 41” S 
and 47° 47’ 18”– 48° 07’ 17” W); a 37,644 ha patch of 
well-preserved Atlantic Forest in the state of São Paulo. 
The park is part of the Serra de Paranapiacaba, one of the 
largest, most intact, remnants of Atlantic Forest in southeast 
Brazil. The elevation ranges from 20 to 1,000 m above sea 
level and mean annual temperature between 18 and 20 °C, 
with annual precipitation from 1,500 to 2,200 mm (Ferraz 
and Varjabedian, 1999). Field work took place at an 
altitude between 714-837 m in submontane rain forest 
(Oliveira‑Filho and Fontes, 2000).

2.2. Field procedures
Fieldwork was conducted during two breeding seasons, 

one from September 2013 to February 2014, and the other 
from September 2014 to February 2015. Nests were searched 
for five days of the week, about 5 hours per day, following 
~7 km of trails and ~3 km of streams in the primary forest 

interior, especially when adults were heard vocalizing. Once 
found, nests were monitored every 1-3 days. During the 
laying period they were checked between 09:00h-10:00h 
to insure that eggs laid that morning would be counted.

We considered the incubation period as being from the 
first day of incubation (female was incubating or the eggs 
were warm) to the day before hatching and the nestling 
period from the day the chicks hatched to the day before 
fledging (Winkler, 2004; Oliveira  et  al., 2010; Freitas 
and Francisco, 2012). Each egg / chick was considered 
separately and for nests in which hatching or fledging 
were asynchronous we assumed that laying order predicted 
hatching and fledging order. Nestlings were never touched 
to avoid interfering with nestling periods (Skutch, 1945). 
When eggs or nestlings disappeared prior to hatching or 
fledging, we assumed it a result of nest predation, and 
when nests were no longer cared for (three days without 
seeing the parents), abandonment. Nest attendance during 
laying, incubation, and nestling stages were observed with 
8×42 mm binoculars or video, over one hour sessions 
between 06:00h-10:00h.

2.3. Statistical analyses
The participation of both sexes in incubation, nestling 

provisioning, fecal sac removal, and brooding were 
measured as rates of the number or duration of events 
per hour observed. Differences in the investments made 
between the sexes for each activity were determined using 
the Wilcoxon-Mann-Whitney test in R software 2.15.3 
(R Development Core Team, 2013). Descriptive statistics 
were presented as mean ± standard deviation (SD). Nests 
that were found prior to incubation were used to estimate 
the incubation period per egg. Nest survival probability for 
the whole nesting cycle was estimated using the method 
proposed by Mayfield (1961). Average incubation and 
nestling periods were used as exponents, and the laying 
period was not considered.

3. Results

We analyzed 27 active nests: 12 in 2013/2014 and 
15 in 2014/2015. In 2013, the first nest was found on 
24 October, with an adult incubating two eggs, and the 
last nest abandoned on 10 January 2014. In 2014 the first 
nest was found on 2 September with 1 egg, and the last 
nestling fledged on 8 January 2015.

Clutch size was invariably two (n = 27 nests). Four 
nests were found with one egg and one was found with 
two prior to incubation. In those which had one egg, the 
second was laid one (two nests) or two (two nests) days 
later. Incubation began the morning the female laid the 
second egg. In the nest found with two cold eggs, incubation 
commenced the following day. Incubation periods were 
16 (3 eggs), 17 (6 eggs), or 18 days (1 egg), averaging 
16.8 days ± 0.6 (10 eggs from five nests).

Over a total of 20 hours of observation across seven 
different nests, females and males were found to share 
the incubation with a total of 578 minutes for females 
and 512 minutes for males. There was no difference in 
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the average time spent incubating per hour between sexes 
(28.9 ± 24.8 minutes for females, 25.6 ± 24.8 for males, 
W = 218, p = 0.63). Eggs were incubated on average 
91% of the time.

Hatching was synchronous in four nests and asynchronous 
in three nests, with an approximately 24 hour interval. 
Nestling periods of 12 young from six nests were 10 (n = 3), 
11 (n = 6), 12 (n = 2) or 13 days (n = 1) (11.0 ± 0.86). 
In 22 hours of observations at nine nests, nestlings were 
provisioned for 2-14 times/hour, with more or less equal 
participation between parents (females 3.3 ± 2 times/hr, 
males 3.3 ± 2.2 times/hr, W = 243, p = 0.99). Fecal sacs 
were removed 0-4 times per hour (1.23 ± 1.1), in similar 
proportions by females (n = 16), and males (n = 11, W = 277.5, 
p = 0.36). Of these, 89% were carried away from the nest 
and 11% consumed. During these observations, males and 
females were each recorded brooding the nestlings 16 times. 
The duration of brooding sessions were similar between 
sexes (female 13.8 min ± 14.1, male 18.3 min ± 16.3, 
W = 203, p = 0.36).

Three nests were abandoned during incubation (11%), 
seven were lost to predation (26%) and 17 were successful 
(63%). Nests were abandoned in late December 2013 (n = 1) 
and early January 2014 (n = 2). Only one egg in a total of 
40 (that were cared for) did not hatch (2.5%). Mayfield 
overall nest survival probability was 57%.

4. Discussion

4.1. Breeding phenology and nesting cycle
There is very little information available regarding 

the breeding season and nesting cycle lengths in the 
Thamnophilidae. In equatorial regions, the Spotted Antbird 
Hylophylax naevioides (Lafresnaye, 1847) reproduced during 
five to six months of the year (Styrsky and Brawn, 2011) 
and the White-plumed Antbird Pithys albifrons (Linnaeus, 
1766), from the Amazon basin, during 10 months (Oniki 
and Willis, 1982). These are at least two months longer than 
for the Star-throated Antwren. Although this comparison 
is not ideal as the species are from different genera, the 
data seem to follow the pattern of shorter breeding seasons 
at higher latitudes. This has been well-documented in the 
northern hemisphere (Johnston, 1954; Cooper et al., 2005), 
but only recently in the neotropics (see Davanço et al., 2013). 
In temperate regions, shorter breeding seasons often have 
constrained nesting cycles, i.e. incubation plus nestling 
periods (for review Cooper et al., 2005). However, this 
does not seem to occur in the Mymotherula complex. The 
Slaty and the White-flanked Antwrens in Central America 
had a nesting cycle of 23 or 24 days (Skutch, 1945, 1969) 
but it is 28 days in the Star-throated Antwren.

4.2. Clutch sizes and nesting success
Within the Myrmotherula complex clutch size 

invariably consists of two eggs (Stone, 1918; Snethlage, 
1935; Skutch, 1946, 1969; Wetmore, 1972; Oniki and 
Willis, 1982; Solano-Ugalde et al., 2007). This is the most 
common clutch size among other tropical forest passerines 

(Skutch, 1945, 1985; Jetz et al., 2008). Skutch’s (1949) 
hypothesis was that, in the tropics, higher nest predation 
rates would favor smaller clutch sizes. This is apparently 
not applicable to the Star-throated Antwren, which has a 
relatively high nest success rate, compared to other tropical 
birds, which are generally around 10-20% (Willis, 1974; 
Robinson et al., 2000; Roper, 2005; Ryder et al., 2008).

4.3. Nest attendance
It has long been hypothesized that insectivorous birds 

spend more time foraging than frugivorous species because 
fruits are easier to find than arthropods. As a consequence, 
offspring production in insectivorous species is highly 
dependent on provisioning by both the female and male, 
whilst a frugivorous diet permits male desertion in many 
bird groups (Snow, 1985; Cockburn, 2006). In the proposal 
of his theory, David Snow spoke of antbirds as an example 
of exclusively insectivorous birds, although empirical 
data on antbird parental care was surprisingly scarce. 
Male antbirds have been reported to share incubation, 
nestling provisioning and brooding with females, and 
are sometimes even more attentive than females (Skutch, 
1969; Greenberg and Gradwohl, 1983; Zimmer and Isler, 
2003). Our results suggest that sexes are equally attentive, 
supporting this hypothesis.

Another poorly investigated aspect of nesting attendance 
in Neotropical birds involves the removal of fecal sacs. 
Passerine nestlings often produce fecal sacs that can be 
easily removed or consumed by adults as keeping the 
nest clean may help avoid nest predation (Petit  et  al., 
1989; Winkler, 2004). It has been hypothesized that the 
proportion of fecal sacks eaten versus those carried away 
is associated with energetic costs in northern hemisphere 
birds. More specifically Tree Swallows, Tachycineta bicolor 
(Vieillot, 1808), American Robins, Turdus migratorius 
Linnaeus, 1766, and Red-winged Blackbirds, Agelaius 
phoeniceus (Linnaeus, 1766), (Hard et al., 1991). Adults 
tend to swallow the fecal sacs when they stay at the nest, 
e.g. brooding after feeding. On the other hand, when the 
nestlings are older and brooding becomes less necessary, 
the parents tend to carry the fecal sacs away from the nest 
(Hard et al., 1991). Typical antbirds have been shown to 
remove fecal sacs (Sick, 1997; Sheldon and Greeney, 
2008). In Star-throated Antwrens fecal sacs were most 
often removed by the individual leaving at each switch in 
incubation and brooding by the parents. The few occasions 
when a parent bird consumed the fecal sac (11%) were 
all prior to brooding.

In conclusion, this is one of few studies to provide 
comprehensive information on the breeding biology of a 
species of Thamnophilidae, based on a reasonable sample 
size and in undisturbed habitat. Comparisons with other 
species give support to the pattern of longer breeding 
seasons nearer the equator, despite the lack of variation 
in clutch sizes and duration of nesting cycles. Our data 
was also consistent with the previous findings that males 
and females provide similar proportions of parental care 
within the Thamnophilidae.
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