
BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit publishers, academic institutions, research
libraries, and research funders in the common goal of maximizing access to critical research.

NESTING BIOLOGY OF THE BLACK-BELLIED WREN (THRYOTHORUS
FASCIATOVENTRIS) IN CENTRAL PANAMA
Author(s): SONYA K. AUER, DAVID M. LOGUE, RONALD D. BASSAR, and DAVID E. GAMMON
Source: The Wilson Journal of Ornithology, 119(1):71-76.
Published By: The Wilson Ornithological Society
DOI: http://dx.doi.org/10.1676/06-008.1
URL: http://www.bioone.org/doi/full/10.1676/06-008.1

BioOne (www.bioone.org) is a nonprofit, online aggregation of core research in the biological, ecological, and
environmental sciences. BioOne provides a sustainable online platform for over 170 journals and books published
by nonprofit societies, associations, museums, institutions, and presses.

Your use of this PDF, the BioOne Web site, and all posted and associated content indicates your acceptance of
BioOne’s Terms of Use, available at www.bioone.org/page/terms_of_use.

Usage of BioOne content is strictly limited to personal, educational, and non-commercial use. Commercial inquiries
or rights and permissions requests should be directed to the individual publisher as copyright holder.

http://dx.doi.org/10.1676/06-008.1
http://www.bioone.org/doi/full/10.1676/06-008.1
http://www.bioone.org
http://www.bioone.org/page/terms_of_use


71

The Wilson Journal of Ornithology 119(1):71–76, 2007

NESTING BIOLOGY OF THE BLACK-BELLIED WREN
(THRYOTHORUS FASCIATOVENTRIS) IN CENTRAL PANAMA

SONYA K. AUER,1,2,5 DAVID M. LOGUE,1,3 RONALD D. BASSAR,1,2 AND
DAVID E. GAMMON1,4

ABSTRACT.—We describe the nest and nest site, and provide the first description of the eggs and nesting
behavior of the Black-bellied Wren (Thryothorus fasciatoventris) in central Panama. Nine nests were found near
tree-fall gaps, swamps, and roads in moist tropical forests. Nests were dome-shaped with a circular side entrance.
They were composed chiefly of strips of dead palm fronds, and were generally built in places where leaf litter and
other debris had accumulated at the convergence of several vines near the forest floor. Both males and females
participated in building the nest. Clutch size was three, and eggs were laid on consecutive days. Egg color varied
from creamy to beige with faint to dark brown speckles that were more concentrated at the blunt end. Females
were the sole incubators, but males fed the incubating females. Only the female brooded the nestlings once they
hatched, but both parents fed the nestlings. Received 20 January 2006. Accepted 31 August 2006.

Wrens (Troglodytidae) are a species-rich
family of small passerines whose greatest di-
versity is in the New World tropics (Skutch
1960). The Black-bellied Wren (Thryothorus
fasciatoventris; nominate Pheugopedius fas-
ciatoventris, Mann et al. 2006) occurs from
central Costa Rica south to western Colombia
(Stiles and Skutch 1989). The Black-bellied
Wren is common in dense undergrowth thick-
ets and woody vine tangles along forest and
woodland edges, and in gaps (Ridgely and
Gwynne 1989; Stiles and Skutch 1989; DML,
unpubl. data). However, little is known about
its breeding biology and nesting behavior. An
early note described a nest in thick second
growth habitat in Colombia as bulky (Hilty
1977). A second report described the nest in
Costa Rica as a globular structure, composed
entirely of strips of dead Heliconia leaves,
with a side entrance sheltered by a visor, 1–2
m above ground level in Heliconia thickets,
typically on the intersection of several leaf
petioles (Stiles and Skutch 1989). Eggs, clutch
size, and nesting behavior have not been de-
scribed. We use data from central Panama to
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supplement previous descriptions of the nest
and nest site, and provide the first description
of the eggs, clutch size, and nesting behavior
of the Black-bellied Wren.

METHODS

We observed nine nests between May and
July in 2001, 2002, and 2004 in moist tropical
forest areas in and around Soberania National
Park, Republic of Panama (9� 9� 35� N, 79�
44� 36� W). Six nests were in second growth
habitat near the town of Gamboa in the wood-
land tract known as Gamboa Woods (detailed
in Robinson et al. 2000b). Three nests were
deep in the forest interior of Soberania Na-
tional Park on the Limbo study site (described
in Robinson et al. 2000a, 2000b). Most nests
were monitored approximately every 1–3 days
after they were located, but some were mon-
itored only during the building stage, incu-
bation, and/or the nestling stage. Nests were
assumed to be depredated if eggs or young
nestlings disappeared. We collected informa-
tion on nest material, measurements, and site
characteristics after nests were no longer ac-
tive. Information on nest material and height
was not available for some nests as they were
being used for a separate ongoing study of
vocal communication in this species (e.g.,
Logue 2004). Nest height, calculated as the
distance from the ground to the bottom of the
nest base, was measured with a meter stick
(�1 mm). We measured nest and egg dimen-
sions with digital calipers (�0.01 mm). Egg
mass was measured with an Acculab Pocket-
pro scale (�0.001 g) within two days of clutch
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TABLE 1. Date found, stage found, and clutch ini-
tiation date for Black-bellied Wren nests in central
Panama.

Nest Date found Stage
Clutch

initiation date

1 15 Jun 2001 Building 21 Jun 2001
2 6 Jul 2002 Building 9–10 Jul 2002
3 6 Jul 2002 Nestling —
4 27 Jun 2002 Building 3 Jul 2002
5 19 Jul 2004 Incubation —
6 28 Apr 2003 Incubation —
7 10 May 2004 Building 17 May 2004
8 13 Jun 2004 Building 16 Jun 2004
9 3 Jul 2004 Nestling —

completion to minimize mass differences due
to water loss in the egg.

We recorded parental behavior of both
males and females during building, incuba-
tion, and nestling stages by direct observation,
tracking movements via radio-marked individ-
uals, and video monitoring. Males and fe-
males were distinguished by song or by
unique combinations of colored leg bands
used as part of an ongoing study of vocal
communication in this species (11 of the 18
parents were marked; Logue 2004). We ob-
served behavior at different stages of con-
struction during the building stage. We filmed
incubation behavior at one nest for 6.7 hrs the
day after the last egg was laid. The camera
was placed on the ground �3 m from the nest
and concealed with leaf litter. The recorded
behavior was transcribed later. We outfitted
pairs from two other nests with 0.72-g radios
(model BD-2, Holohil Systems Ltd., Carp,
ON, Canada; Rappole and Tipton 1991). We
tracked movements of radio-marked pairs for
2–3 hrs per day in the early morning for 3–4
days during the incubation period. Time at and
away from the nest was recorded for both
males and females, but dense vegetation pre-
vented us from identifying whether the bird at
the nest was actually incubating or perched
next to the nest. We observed parental behav-
ior at two nests during the nestling stage.

RESULTS

Nest 1 was in Gamboa Woods, nests 2–6
were in second growth habitat near the town
of Gamboa, and nests 7–9 were deep in the
forest interior of Soberania National Park.
Five nests were located during the building
stage, two during incubation, and two during
the nestling stage (Table 1). Each nest was
built by a different pair.

Nest Site and Construction.—Nest sites var-
ied in nest patch and microhabitat. Nests 1–6
were within 5 m of roads, nest 8 was within
5 m of a large tree fall gap, and nests 7 and
9 were near edges of swamps. Nest 1 was in
a tangle of sharp, mostly dead sedges (Cyper-
aceae). Nest 6 rested on top of natural debris
in a patch of wild sugarcane (Saccharum
spontaneum). The remaining seven nests were
in sites where leaf litter and other debris had
accumulated at the convergence of several
vines suspended a short distance above the

forest floor. Mean nest height was 21.4 cm
(�8.8 SD; nests 2–4 and 7–8).

All nests were dome-shaped and had a cir-
cular side entrance shielded by a small visor
(�20 mm in depth). Nest exteriors appeared
disheveled, with fibers oriented in many di-
rections and projecting loose ends. The nest
interior was a spherical chamber with a well-
defined nest cup and roof. Nests in the forest
interior were exclusively of dead plant mate-
rial. Most of this consisted of frond strips and
leafstalk fibers of understory palms (Palmae)
with some leaves and small rootlets from a
variety of tree species (Fig. 1). Interior cham-
bers were lined with a thin layer of partially
decomposed dicotyledon leaves. Nests in sec-
ond growth habitat were similar in structure
but differed in types of material used; nests
were composed primarily of dead Saccharum
leaves and strips of dead palm fronds. The
inside chambers of these nests were lined with
strips of dead palm fronds, and the nest cups
were lined with fine grasses. A snake skin was
used as part of the nest cup lining in nest 1.

The dimensions (x̄ � SD) of nests 1, 7, and
8 were recorded. Mean exterior nest height
was 145.0 mm � 5.0. Mean exterior nest
widths were 156.7 mm � 23.1 front-to-back
and 205.0 mm � 21.2 side-to-side. Mean in-
terior nest height was 72.5 mm � 10.6. Mean
inside height of the nest cup was 32.5 mm �
3.5, while the mean inside widths were 69.3
mm � 18.3 front-to-back and 57.5 mm � 3.5
side-to-side. Mean entrance height was 47.5
mm � 17.7, and mean entrance width was
46.7 mm � 11.5.

Both males and females were observed
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FIG. 1. Nest of the Black-bellied Wren, Soberania National Park, Republic of Panama, 16 July 2004. Pho-
tograph by S. K. Auer.

building nests (n � 5). On 10 May 2004, nest
7 was observed during the initial stages of
construction for approximately 45 min. The
nest base and rough shell of the dome struc-
ture had been completed at this stage. Only
the male was observed building. The male
sang at a high rate, singing 1–2 times each
time he left the nest in search of new material.
The nest cup was fully lined and appeared
complete 5 days later on 15 May 2004. Nests
1 and 4 were observed for 2 hrs on 15 June
2001 and 27 June 2002, respectively. Both
nests had a base and partially completed
dome. Only males were observed building,
and females were not seen or heard in the vi-
cinity of both nests. However, 5 days later and
during a brief observation of nest 4 on 2 July
2002, the female was observed bringing fine
lining material to the nest during the final
stages of construction. The female of nest 2
on 6 July 2002 was also seen collecting lining
material for the nest. Nest 8 was observed on
13 June 2004 for approximately 30 min when
the nest cup was being lined. The male sang
from the nest or accompanied the female
while she collected lining material.

Egg Laying, Eggs, and Incubation..—Egg
laying began 1–2 days after the female was
last observed lining the nest (nests 2, 4, and

8). Eggs were laid on consecutive days. Egg
color varied from creamy to beige with faint
to dark brown speckles that were more con-
centrated at the blunt end (Fig. 2). Egg mass
averaged 2.5 g � 0.1 SD (n � 6 eggs, 2
clutches). Mean egg length and maximum
width were 20.8 mm � 0.6 SD (n � 12, 4
clutches) and 15.3 mm � 0.4 (n � 12, 4
clutches), respectively. Clutch size was three
for all five nests found during the nest build-
ing stage and monitored through the laying
period. Of the two nests found during the nest-
ling stage, one had three nestlings (nest 3) and
the other (nest 9) was depredated before we
could count the nestlings.

Morning incubation behavior of radio-
marked pairs was recorded for nest 6 on 28
April, 30 April, 2 May, and 3 May 2003 dur-
ing unknown stages of incubation. Incubation
behavior at nest 5 was recorded on 19 July,
22 July, and 26 July 2004 which corresponded
to 9–10, 6–7, and 2–3 days before hatching,
respectively. Nest attentiveness (% time at
nest) ranged from 23 to 71% across observa-
tion periods of the two females. Females spent
an average of 37% � 17 SD (n � 7 days) of
the observation time at the nest. Mean dura-
tion of time that females spent at and away
from the nest was 45 min � 23 (n � 9) and
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FIG. 2. Eggs of the Black-bellied Wren, Soberania National Park, Republic of Panama, 19 May 2004.
Photograph by S. K. Auer.

40 min � 19 SD (n � 7), respectively. Males
were observed to visit the nest 0–2 times per
observation session and spent an average of
11 min � 7 SD (n � 5 visits) at the nest. Only
three trips were made by males visiting their
females at the nest of five total male visits
summed across the two nests. It was not pos-
sible to ascertain if males were delivering
food to their mates during these three trips.
During the other two visits, males arrived at
the nest while the females were away, re-
mained there alone for 3 and 7 min, and then
left shortly after the female arrived. Females
of both pairs were observed at the nest prior
to sunrise, suggesting they remained at the
nest overnight.

Incubation behavior at nest 7 was filmed
from 0710 to 1350 hrs on 20 May 2004, a day
after the last egg was laid. During this time,
the female incubated the eggs for only two
sessions. Duration of the first on-bout was 62
min. The second on-bout lasted 31 minutes
before recording was terminated by the end of
the video. The female spent 25% of the video
session incubating the eggs during which she
was fed three times by the male. The male
sang at a high rate, singing 4–5 times while
approaching and leaving the nest.

Nestlings.—Nest 9 was observed during the
nestling period for approximately 30 min on
3 July 2004. During this time, only the female

brooded the nestlings, but both male and fe-
male provisioned the nestlings with arthro-
pods. On 10 July 2002, nest 3 was observed
for 1.5 hrs during the nestling phase. Both the
male and female were observed feeding the
nestlings.

Nest Success.—Nest 3 fledged all three
young. Nest 5 was depredated 1–2 days after
hatching. Nest 6 (whose nest contents could
not be observed directly due to its location)
was attended for at least 8 days and then aban-
doned, suggesting depredation. Nest 7 was
depredated during the incubation period, 1–7
days after the last egg was laid. Nest 8 was
also depredated during the incubation period
and 1–3 days after the last egg was laid. One
to 5 days after their pin feathers first emerged,
nestlings disappeared from nest 9. The nest
was found ripped up.

DISCUSSION

Nests of the Black-bellied Wren in Panama
were similar in structure to those described in
other locations (Hilty 1977, Stiles and Skutch
1989) and to the dome-shaped structures com-
mon in Thryothorus wrens (Skutch 1960,
Brewer 2001). They were most similar to
nests described for the Plain Wren (T. modes-
tus), Rufous-breasted Wren (T. rutilus), Sooty-
headed Wren (T. spadix), and Whiskered
Wren (T. mystacalis). All five species con-
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struct globular nests with a circular side en-
trance and a reduced or absent antechamber
relative to those of their congeners (Skutch
1960, Brewer 2001).

Nest sites tended to be low and in tangled
vegetation near a forest edge. Pairs with ter-
ritories in the forest interior nested near nat-
ural gaps such as bodies of water, while those
with territories near forest borders readily
built their nests near anthropogenic edges in-
cluding roads and artificial forest clearings.
Selection of nest sites in vine tangles is sim-
ilar to that described for the Rufous-breasted
and Plain wrens, but all three species show
variability in nest site selection (Skutch 1960,
Stiles and Skutch 1980).

Parental roles of males and females differed
during the building stage. Females were ob-
served to contribute only during later stages
when the nest cup was being lined. Variation
in the involvement of males and females
across phases of nest construction may reflect
biases due to our infrequent observations, or
they may reflect real differences in male and
female roles during this stage. In some tropi-
cal wrens, males and females take equal part
in building during all stages of construction
(Skutch 1960, Brewer 2001, Gill and Stutch-
bury 2005). However, in other species, in-
cluding the congeneric Carolina Wren (Thy-
rothorus ludovicianus) and Winter Wren
(Troglodytes troglodytes), males are often in-
volved in the early and middle stages of nest
construction while females complete the final
phase of construction (Armstrong 1955,
Skutch 1960, Brewer 2001).

Our data indicate that only the female in-
cubates. We also observed that brood patches
were apparent on 70% of adult females mist-
netted between April and August 2001–2004
(n � 46), while only 3% of adult males
showed thin feathering in the brood patch area
during this period (n � 66; DML, unpubl.
data). Incubation is performed only by the fe-
male in most wrens studied, and it is probable
this is also the case in the Black-bellied Wren
(Skutch 1960, Brewer 2001).

Males assisted females by feeding them at
the nest although they did not incubate. In-
cubation feeding in Thryothorus has been re-
ported only in the Carolina Wren, and evi-
dence within the larger wren family is limited

mostly to other North American species
(Brewer 2001). Information on incubation be-
havior in many tropical wrens is lacking and
it is unclear if incubation feeding is primarily
a northern climate phenomenon.

Many characteristics of the breeding biol-
ogy and behavior of Black-bellied were com-
parable to several congeners, generally includ-
ing similarities in their domed nest structures,
preference for nest sites in vine tangles, and
the roles of males and females during different
stages of the nesting cycle. We also found new
evidence for incubation feeding in a tropical
species of Thryothorus. However, additional
studies of the breeding biology and behavior
of the Black-bellied Wren are necessary to
better understand the diversity of nest sites
used, duration of the incubation and nestling
periods, male incubation feeding rates, nest
success, predation rates, and extent of fledg-
ling care.
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