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Resumo. — Biologia reprodutiva de aves do Cerrado do Brasil central. — Relatamos aspectos da
biologia da nidificacéo de aves do Cerrado (savana, natural e antropizada) do Distrito Federal, Brasil
central, com énfase em ninhos, ovos, periodos de nidificacédo, placas de incubagdo, comportamentos
reprodutivos e periodo de atividade de nidificagdo. Por meio de estudos de 196 ninhos de 42 espécies
encontrados entre 2002 e 2009, evidenciamos que a maioria das espécies nidificou entre setembro e
novembro/dezembro, no inicio da estagao chuvosa, com grande sobreposicéo entre espécies. Contrario
ao esperado para uma regido tropical, a duracédo do periodo de nidificagcdo da maioria das espécies foi
curto, e durou 3—-4 meses. Como esperado para uma regido tropical, a maioria das espécies fez postu-
ras de dois ovos, mas o tamanho da ninhada atingiu seis ovos em algumas espécies. A forte sazonal-
idade no Cerrado, com uma estacédo chuvosa de 7-8 meses, é aparentemente o fator mais importante
que limita a nidificacéo e outras atividades (ex. muda das penas) nesta regido. Poucos estudos como
este estdo disponiveis para a regido Neotropical, mas eles sdo fundamentais e ainda necessarios e
Uteis para o desenvolvimento da teoria de histéria de vida. Logo, recomendamos que biologia da nidifi-
cacéo receba muito mais énfase em pesquisas futuras.

Abstract. — We report the nesting biology of birds in the Cerrado (savanna, both natural and anthropic)
of the Federal District of central Brazil, with emphasis on nests, eggs, nesting periods, brood patches,
reproductive behavior and period of nesting activity. With 196 nests of 42 species found from 2002
through 2009, we found that most species nested from September to November/December, at the onset
of the rainy season, with extensive overlap among species. Contrary to expected for a tropical region, the
breeding season period of most species was brief, and lasted 3—4 months. As expected for a tropical
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region, most species laid two eggs, but clutch sizes reached a maximum of six eggs in a few species.
The strong seasonality of the Cerrado, with a rainy season of 7-8 months, is apparently the most impor-
tant factor that limits breeding and other activities (ex. molt) in this region. Few studies like this are avail-
able for the Neotropical region, yet they are fundamental and are still needed and useful for the
development of life history theory. Therefore, we recommend that breeding biology receives much more

emphasis in future research than to date. Accepted 27 September 2012.
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INTRODUCTION

Understanding bird reproduction patterns is
important not only for ecological, evolution-
ary, and behavioral studies (Stutchbury &
Morton 2001, 2008), but also for systematics,
physiology, and conservation (Brown 1987,
Bennett & Owens 2002, Begon ez al. 2000).
Many or most of these patterns remain poorly
studied in the Neotropics, including Brazil.
Patterns of reproduction in many species are
simply unknown, and in many others, only
simple descriptions of nests, and eggs are
available from older studies, which often fail
to include the date or place of observation
(Euler 1900, Ihering 1900). Detailed studies
of reproductive biology of Neotropical birds
are increasing recently in Brazil (Carvalho ef
al. 2007, Aguilar et al. 2008, Faria e al. 2008,
Rubio & Pinho 2008, Dias ez a/. 2009, Rod-
rigues ¢t al. 2009, Gomes & Rodrigues 2010,
Nobrega & Pinho 2010, Hoffmann & Ro-
drigues 2011, Rodrigues & Rodrigues 2011,
Johnson ez al. 2012, Whischhoff ez al. 2012)
and other countries (Robinson e a/. 2000,
Roper 2000, 2003; Greeney e/ al. 2004, 2011;
de la Pefia 2005, Di Giacomo 2005, Auer ef al.
2007), but few attempt a theoretical under-
standing of breeding parameters (Roper ¢ al.
2010). This is in stark contrast to studies in
Europe and North America (summaries in
Baillie 1990 and DeSante & Rosenberg 1998,
respectively). As a consequence, little is
known about changes in population parame-
ters and dynamics of tropical species, espe-
cially in those places with large anthropic
influences.
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The
restricted mostly to Brazil, is the largest tropi-

Cerrado, a Neotropical biome
cal savanna in the world and the second larg-
est plant formation type in South America
(after the Amazon forest, Ratter e/ al. 1997).
The Cerrado is also one of the most threat-
ened biomes in the wotld and, at the same
time, is a hotspot for biodiversity (Myers et al.
2000, Silva & Bates 2002). By recent esti-
mates, < 50 % of the original formation
remains (BRASIL 2007, Brannstrom e/ al.
2008), and that remainder is very fragmented
and is rapidly being converted to agriculture
(Dias 1990, Klink er a/ 1993, Ratter e/ al.
1997).

The Cerrado is quite diverse biologically
(MMA 1999) with endemic plants comprising
44 % of its 10,000 species (Myers ez al. 2000)
and at least 856 species of birds (Silva 1995,
Silva & Santos 2005), about 30 of which are
endemic (Silva & Bates 2002) and 48 are
threatened (IBAMA 2003, Marini & Garcia
2005, TUCN 2008). As elsewhere in Latin
America, little is known of the biology of this
wide variety of species. Recently, a new spe-
cies of flycatcher (Chapada Flycatcher, Swiriri
islerornm) was desctibed (Zimmer ef al. 2001).
Two other recently rediscovered species were
formerly known only from holotypes, both of
which are possibly endemic to the Cerrado
(Kaempfer’s Woodpecker Celeus obrienz, Prado
2006, Santos & Vasconcelos 2007, and the
Cone-billed Tanager Conothraupis mesolenca,
Buzzetti & Carlos 2005). Our research group
has been accumulating data on reproductive
biology for birds in the Cerrado. Currently,
our long-term bird reproduction project,



begun in 2002, is at the Aguas Emendadas
Ecological Station (ESECAE), in the Distrito
Federal in central Brazil. Recently, breeding
biology of several species with unique nests
or large sample sizes has been reported
elsewhere (Suiriri islerorum and Swuiriri suiriri,
Lopes & Marini 2005a,b; Franca & Marini
2009; Elaenia chiriguensis, Medeiros & Marini
2007, Paiva & Matini in press; Culicivora canda-
cuta, Sousa & Marini 2007; Charitospiza encos-
ma, Borges & Marini 2008; Melanopareia
torguata, Gressler & Marini 2007; Elaenia
cristata, Marini et al. 2009a; Tyrannus savana,
Marini e al. 2009b; Columbidae, Marini e al.
2010; Cypsnagra hirundinacea, Santos & Marini
2010; Neothraupis fasciata, Duca & Marini
2011; Manica & Marini 2012; Sicalis citrina,
Gressler & Marini 2011; other spp. in prepara-
tion).

Here, to help fill this gap in knowledge,
we describe several aspects of the breeding
biology of 42 species of birds from the Cer-
rado region, including descriptions of nests
and eggs, incubation and nestling periods,
brood patch, breeding behaviors, and period
of nesting activity. Many nesting characteris-
tics and parameters have been described in
the scientific literature, so our descriptions are
brief and mostly add to prior descriptions that
were incomplete or different from ours, or
obtained in sites far-removed from central
Brazil, such as Costa Rica, Colombia or
Argentina. By putting these birds in the con-
text of life history theory and current knowl-
edge about their breeding biology, we hope to
generate more interest in the study of the
reproductive biology of many more Neotropi-
cal birds.

METHODS

Study site. This study was carried out at the
Aguas Emendadas Ecological Station (ESE-
CAE, a 10,547 ha reserve, protected since
1988), in the Distrito Federal, Brazil (15°29°—
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15°36°S, 47°31’-47°41°W; 1040 m a.sl). We
also collected data in a nearby rural area
(Jardim Morumbi). The ESECAE has not
suffered major anthropogenic impacts at least
in the last ~ 30 years, except for sporadic
burns, occasional illegal animal hunting, and
use by domestic animals, especially feral dogs.
The ESECAE is located within the Cerrado, a
Neotropical savanna biome, with vegetation
dominated by cerrado sensu stricto, which is
dense and shrubby with some emergent trees
that may reach 15 m. Intermixed within that
are patches of other natural phytophysiogno-
mies, such as dense cerrado (an even denser
cerrado  sensu stricfo with more trees), open
cerrado (which has few shrubs and no trees >
15 m), campo sujo (which is a grassland with
scattered shrubs and trees), and campo limpo
(which is a grassland without shrubs or trees).
Other types of phytophysiognomies found in
the reserve atre, vereda (a valley-side marsh),
gallery forest (narrow forest strips along
streams), and cerradao (closed woodland with
trees ~ 8-12 m) (Ribeiro & Walter 1998).
Within the reserve, some small patches of
vegetation are partially disturbed by human
use, such as logging, trails, or frequent fire,
which we refer to, e.g., disturbed open cerrado
or distutbed cerrado sensu stricto. The rural area
(15°30°-15°31°S, 47°37°—47°39’W)) just outside
of the ESECAE is a mosaic of small proper-
ties, disturbed cerrado fragments, and dirt
roads and houses that were built during the
1980s (details in Borges & Marini 2010),
where fire and several kinds of human uses
are common.

Climate of the region is rainy tropical
with a marked seasonality: a rainy season
from October to April and a very strong
dry season from May to September (the
southern winter) usually with little or no
rain. Mean annual rainfall of the Cerrado
ranges from 1500-1750 mm, and mean
temperature ranges from 20 to 26 °C (Nimer
1979).
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Nests. We searched for nests in undisturbed
habitats at the ESECAE from August to
December 2002-2009, September—December
2005 along the reserve border, and at the
rural area (Jardim Morumbi) in 2006. Because
of little or no evidence of breeding of the
study species at other times of the year (Pira-
telli e# a/. 2000, Marini & Duraes 2001, Silveira
& Marini 2012), these months include most
or all of the breeding season. However, this
nest search period overlaps little with the
breeding season of some birds in the region,
such as granivorous species like Sicalis citrina
(Gressler & Marini 2011) and Volatinia jacarina
(Carvalho et al. 2007, Aguilar e al. 2008). We
found nests by following adults while they
were building nests or feeding young, as well
as by the inspection of potential nest sites and
by accidental encounters. We checked almost
all nests, once found, every 3—4 days until the
nest was no longer in use (either due to failure
or fledging).

Nest diameter and depth of some nests
were measured after use. We weighed eggs
prior to the third day after laying with a spring
scale (to 0.1 g) and measured (length and
width) with calipers (to 0.01 mm). Incubation
period was estimated as the number of days
between the date the last egg was laid and the
last egg hatched (Martin 2002). The nestling
period was the number of days from hatching
to fledging. Summary statistics are reported as
means and standard deviations (mean * SD).
The period of nesting activity was defined
from the first evidence of nest building to the
last evidence of fledgling. Whenever appro-
priate, we backdated the incubation period
and estimated forward the fledgling period to
better estimate the period of nesting activity.

Bird captures. Some birds were captured from
July 2002 to December 2009 during a banding
program in ESECAE, with 36 mm mesh
mist-nets of various lengths, usually between

06:00-13:00 h. We banded all captured birds
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with a uniquely numbered metal band
(CEMAVE/IBAMA), and presence of a
brood patch was noted. Bird taxonomy fol-
lows Remsen ¢z al. (2012).

Bibliographic review. We first compared our data
with that presented in the Handbook of the
Birds of the World series (del Hoyo ez al
1992-2011), which is by far the most compre-
hensive compilation about the biology of
Neotropical birds. In cases where our obser-
vations did not differ significantly from the
data summarized in del Hoyo e al. (1992—
2011), no additional comment was presented.
In those cases where our observations
diverged from, or added new information, we
highlighted this fact and scanned the literature
for other papers on this theme. It is necessary
to remember that the first volumes of the
handbook were published two decades ago,
and thus some information is now outdated.

RESULTS

We found 196 nests of 42 species of birds
(Table 1). Details of each species follow, listed
by family.

TINAMIDAE

Crypturellus parvirostris. We found five nests
from September to November. The eatliest
nest was found 29 September 2009 and the
latest was initiated during the first week of
November 2003 (an interval of approximately
38 days over which egg laying occurred).
Nests were found in cerrado sensu stricto (n = 2)
and open cerrado (3). Nests were merely eggs
laid on the ground. Clutch sizes were two (n
= 2) and three (3), differing from the clutch
of 4-5 eggs reported by del Hoyo ez al. (1992).
Eggs were elliptical and chocolate-colored
with violet tint and two had small brown dots.
Egg mass was 17.2 £ 0.9 g (n = 5), which was
about 8% of the adult body mass (220 g,
Dunning 2007). Egg dimensions were 39.2 *



0.7x28.3 + 1.2 mm (n = 10). The incubation
period lasted at least 21 days (n = 2), two days
more than that observed in captivity (del
Hoyo ef al. 1992). Hatching occurred around
October 6, October 31, November 19, and
December 3 (n = 4 nests) and hatchlings were
downy (n = 2). Egg shells were found at three
nests after hatching. Twice we observed an
adult defending eggs by feigning a broken
wing. The period of nesting activity lasted
from mid-September to early December.

ACCIPITRIDAE

Buteogallus meridionalis. The one nest found on
19 September 2003 was a mass of twigs hid-
den in the tree canopy in the cerrado sensu stricto
at nearly 8 m high. The day the nest was
found, an adult bird was close to the nest and
vocalized and the incubating bird left the nest.
The single white egg hatched on 6 October.
The nest was found empty on 13 October,
suggesting predation. The period of nesting
activity was estimated to be early September
to late October.

NYCTIBIIDAE

Nyctibins grisens. A nest found on 25 October
2003 was merely an egg on a branch of a snag
3 m high in the cerrado sensu stricto. The egg
hatched between 6-11 November, but since
the nest was found with an egg, incubation
was longer than the 13 days it was monitored.
The nestling stayed in the same place for ~ 35
days when it moved to nearby branches of the
same tree. Only one adult bird was ever seen
near the nest. This nest was in the same tree
in which we were monitoring a Swiriri suiriri
nest. During our observations of the latter,
unaware, we approached quite near the Nycz/-
bins nest. Only when about 2 m away from the
nest we saw the silent and motionless adult,
looking at us with its large yellow eyes. The
adult flew away when we saw the egg. The
period of nesting activity was estimated to be
mid-October to late December.
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CAPRIMULGIDAE

The study of the breeding biology of Capri-
mulgidae requires special attention. First, a
nest is never found before egg laying because
there is no nest eggs are laid on the ground on
whatever substrate happens to be present.
Second, the transition from nestling to fledg-
ling is difficult to define (they are semi-preco-
cial) since nestlings will become fledglings
upon leaving the nest, but they may move a
very short distance. Also, the nestling period
is very short. Lastly, nest fate after hatching is
imprecise and difficult to estimate by simple
observations of the original nest site. With
these limitations in mind, we describe the
breeding biology of three species.

Nyctidromus albicollis. Two nests were found on
27 September 2006 and 9 October 2009 in
cerrado sensu stricto, but one of them was near a
vereda. Both nests were basically eggs laid on
the ground on whatever substrate was there.
Clutch size was two (one had eggs, the other
had nestlings). Nestlings of the first nest
hatched between 28 September and 2 Octo-
ber and were apparently depredated by 5
October. Nestlings of the second nest were
last seen on 14 October and fledged the nest
site by 16 October. Adults defended nestlings
first by staying put in the nest, then by jump-
ing and flying 1-3 m away from the nest, then
by feigning a broken wing, and lastly by calling
when we came very close to the nestlings. The
period of nesting activity was estimated to be
mid-September to mid-October.

Caprimnlgns parvulus. We found 12 nests in
September—October of 2003, 2004, 2008, and
2009. Nests were in cerrado sensu stricto (n = 8),
open cerrado (2) or disturbed cerrado sensu
stricto (1), and neat a vereda (1). The eatliest
date a nest was found with eggs was 16 Sep-
tember 2003. Eggs were elliptical and pinkish-
Clutch
size in nests with only eggs was one (n = 1) or

cream with reddish-brown scrawls.
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TABLE 1. Details of nesting information for birds at the Aguas Emendadas Ecological Station, 2002-2009, including sample size (N), clutch size (if two
values, minimum—maximum), nest height (if two values, minimum—maximum), and month of nesting activity (from nest building to fledgling).

Family Species N  Clutch size  Nest height (m) Month
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Tinamidae Crypturellus parvirostris 5 2-3 0 X X X X

Accipitridae Buteogallus meridionallis 1 1 8 X X

Nyctibiidae Nyctibins grisens 1 1 3 X X X

Caprimulgidae  Nyctidromus abicollis 2 2 0 X X
Caprimnlgus parvulus 12 1-2 0 X X
Hydropsalis torgunata 11 1-2 0 X X

Trochilidae Eunpetomena macronra 9 2 1.69 X X X X
Amazilia fimbriata 2 2 1-1.9 X X
Heliactin bilophus 1 2 0.5 X X

Bucconidae Nystalus chacuru 3 - 0 X X X

Cariamidae Cariama cristata 1 2 2.5 X X

Falconidae Caracara plancus 2 1 5.1-11 X X
Faleo femoralis 4 3 3.5-5 X X X

Psittacidae Aratinga anrea 11 3-4 1.8 X X X X X
Amazona aestiva 3 3 1.8-2.1 X X X

Furnariidae Lepidocolaptes angustirostris 8 1-3 2 X X X X

Tyrannidae Elaenia flavogaster 1 2 3.5 X X X
Elaenia obscura 1 1 2.6 X X
Camptostoma obsoletnm 9 2 1.4 X X X
Suiriri suirivi 15 1-3 4.5 X X X
Serpophaga suberistata 1 1 5 X X X
Sublegatus modestus 1 2 1.6 X X
Culicivora candacuta 1 3 0.38 X X X X X X X
Xolmis cinerens 3 1-3 0.7-4.3 X X X
Myiozetetes cayanensis 1 2 2.45 X X
Myiodinastes maculatns 1 1 5 X X
Empidonomus varins 4 2-3 3-35 X X
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TABLE 1. Continuation.

Family Species N Clutch size Nest height (m) Month
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Tyrannidae  Empidonomus anrantiatrocristatus 11 1-3 4.06 X X X X
Tyrannus melancholicus 4 3 5 X X X
Myiarchus swainsoni 9 2-3 1.16 X X X
Vireonidae Cyclarhis gujanensis 8 1-3 2.17 X X X X
Corvidae Cyanocorax cristatelus 5 4-6 4.2 X X X
Hirundinidae Tachycineta leucorrhoa 1 4 - X X
Troglodytidae  Troglodytes aedon 1 3 1.8 X X
Cisthotorus platensis 2 1-2 0.2 X X X X
Turdidae Turdus lencomelas 6 2-3 3.17 X X
Turdus amanrochalinus 24 1-3 3.51 X X X
Thraupidaec  Nemosia pileata 1 - 6 X
Thranpis sayaca 4 2-3 0.35-7.5 X X
Coereba flaveola 2 - 1.2-1.8 X
Cardinalidac  Piranga flava 2 2 2.65-7 X X
Fringillidae Euphonia chlorotica 2 2 22 X X
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two (6). Eggs weighed 6.9 and 7.0 g in one
nest - nearly 20 % of the adult body mass (35
g, n = 1), and were substantially heavier than
the 4.7 and 5.1 g reported by Di Giacomo
(2005). Egg dimensions were 26 £ 1.0 x 21 +
0.5 mm (n = 4). Incubation lasted at least 17
days (n = 2). The nestling period was 14-16
days, however, as previously noted is difficult
to define. Nestlings had pinkish-cream plum-
age. Incubating birds stayed on the nest when
approached and flew quietly away when
closely approached. Twice, adults defended
nestlings by feigning a broken wing or vocal-
izing aggressively at the nest. Fledglings were
also quiet, and either walked or flew away
when approached. Egg and clutch sizes are
known, while the remainder of this account is
apparently new. The period of nesting activity
was estimated to be eatly September to early
October.

Hydropsalis torquata. We found a total of 11
nests from September to November in the
years of 2006, 2007, 2008, and 2009, the earli-
est of which had two eggs on 9 September
2009, and the latest in early October. This is
earlier than those reported from SE Brazil,
which were found from November to January
(del Hoyo et al. 1999). Nests were in cerrado
sensu stricto (n = 0), open cerrado (2), in a
recently (~ 2 months) burned open cerrado (1),
and at the edge of a vereda (2). Nests had one
(n = 2) or two (8) eggs or nestlings. Eggs were
short-oval, oval, or cylindrical, and were
almost  translucent cream-colored  with
brownish spots. Eggs weighed 6.6 + 0.5 g,
which was about 13 % of the adult body mass
(51.2 £ 7.5 g, n = 3). Egg dimensions were
27.8 £ 14 x 20.8 £ 4 mm. The incubation
period lasted at least 15 days (n = 2) and the
nestling period 14-16 days. Nestling period
was difficult to estimate as previously noted.
Incubating birds stayed quiet, silently flying
away when approached. At three nests, they
feigned a broken wing when approached. Egg
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and clutch sizes are known, while the remain-
der of this account is apparently new. The
period of nesting activity was estimated to be
eatly September to early November.

TROCHILIDAE

Heliactin bilophus. We found one nest with two
elliptical white eggs on 3 May 2003, one of
which hatched by 5 May. The other egg was
found on the ground with an underdeveloped
embryo. The single nestling fledged on 29
May. The nestling period lasted 24 days. The
same nest was reused with the first egg
laid prior to 06:30 h of 27 June, followed by
the second egg laid before 08:30 h on the
same day. Both eggs had very recently
hatched by 28 July (as evidenced by the nest-
lings with closed eyes), so the egg period
lasted ~ 30 days if started on 27 June. Nest
height was 50 cm in a small herbaceous plant
in campo sujo. Only the female was observed in
or around the nest. The period of nesting
activity was estimated to be late April to late
May.

Eupetomena macroura. Nine nests were found
September—December.  The
found with two eggs in mid-September 2006
and the latest began on 5 December (a nest
found with one egg that had two the next
day). Nests were in open cerrado (n = 6), and

eatliest was

cerrado sensu stricto (3). Nest height varied from
80—240 cm, averaging 169 * 6 cm. Nests were
in Kielmeyera sp. (n = 2), K. coriacea (3), K. spe-
ciosa (2), and Miconia sp. (1). Clutch size was
two, and eggs were 14.8 = 0.1 x 9.75 = 0.2
mm. Incubation lasted a minimum of 14 days
(n = 1), and the nestling period lasted 24-25
days (n = 1). The period of nesting activity
was estimated to be mid-September to late
December.

Amazilia fimbriata. We found two nests, the
earliest of which had two nestlings on 7
October 2005 (and so nest initiation was esti-



mated to be in early September). The second
nest had two eggs on 10 October 2007 that
hatched by 18 October (hence the nest
was likely initiated three weeks eatlier, in
late September). One nest was in a Miconia
sp. in cerrado sensu stricto and the other in
campo limpo. Nests were tightly woven on
small stems and difficult to remove, as is
common for hummingbirds. Nest height
was 100 and 190 cm, respectively. The
period of nesting activity was estimated to be
eatly/mid-September to late October.

BUCCONIDAE

Nystalus chacuru. We found three nests, in
October 2005 and 2007, respectively, and in
September 2009. One nest remained active
until early November 2005. We captured a
total of 64 birds, of which three had brood
patches in October, and eight had brood
patches that were in early stages of develop-
ment in August (n = 1), September (6), and
October (1). Immature birds were caught in
all months except July to September, includ-
ing nine of a total of 31 birds captured in
December. Nests were below ground, at the
end of a tunnel > 120 cm in length, so exact
dates, clutch size, and reproductive success
could not be monitored. Nest entrances faced
east and southeast. Two nests were found in
dense cerrado, and the other in open cerrado.
Considering all evidences of breeding, the
apparent period of nesting activity was esti-
mated to be September to early November.

CARIAMIDAE

Cariama cristata. A nest found on 20 October
2003 was 2.5 m high in a Stryphnodendron
adstringens in the cerrado sensu stricto. The nest
was a large pile of twigs with dirt on top,
forming a stable flat platform. Del Hoyo e7 al.
(1996) describe nests as “lined with leaves and
clay or cattle dung” As no cattle are found
less than 1.5 km from the nest, cattle dung
would be unlikely and not a natural behavior.
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One egg and one nestling were in the nest
when it was found. By 31 October, the nest-
ling perched ~ 70 cm from the nest, and by 4
November it had fledged. The egg remained
in the nest and was found predated some days
later. The period of nesting activity was esti-
mated to be September to late October.

FALCONIDAE

Caracara plancus. We found two nests on 27
August 2008, and 23 September 2009 in cer-
rado sensu stricto. Nests were 5 m and around 11
m in height, both in Vochysia thyrsoidea. One
nest was built with small sticks on a branch
fork and was a high cup nest. The one nest
that we were able to check had one egg on 27
August through 5 September. This nest was
found tilted and empty on 8 September, with
egg shells on the ground. Nesting activity
occurred from late August to late September.

Faleo femoralis. We found all four nests in
August in 2003, 2007, 2008, and 2009. The
earliest record for an active nest was on 15
August 2007 and the latest was in mid-Octo-
ber 2007. Nests were 3.5 m (n = 1), 4.0 (n =
1), and ~ 5 m (n = 2) high. One was in a dry
tree snag in the open cerrado, and three others
were in Sclerolobium paniculatum, 1V ochysia thyr-
soidea, and Qualea grandiflora in the cerrado sensn
stricto. All nests were shallow open cups made
of thick sticks and three were on top of aban-
doned nests of Phacellodomus rufifrons. Clutch
size was always three. Eggs were beige-orange
with small dark orange spots. Incubation
lasted at least 17 days, but as we did not fol-
low all nests from the beginning, it should
have lasted 31-32 days (del Hoyo ez al. 1994).
Nestling period lasted between 27 and 31
days, in agreement with del Hoyo ez al. (1994).
Fledglings from two nests remained in the
nest tree, where they were fed by the adults,
for at least 20 days after leaving the nest. Dur-
ing incubation or nestling periods, one ot two
adults defended the nest, vocalizing and
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attacking observers. The period of nesting
activity was estimated to be eatly August to
mid-October.

PSITTACIDAE

Abratinga anrea. Of the 11 nests found, the ear-
liest was on 13 July 2009 and had two nest-
lings, and the latest on 9 November 2004. Del
Hoyo et al. (1997), and Antas e/ al. (2009)
report nests from September to December in
central Brazil. Measured nests were from 1.3—
3.0 m in height (1.8 £ 0.5 m, n = 10), always
in an arboreal termite nest in cerrado sensu
stricto. Nests were in a snag (n = 2) and one in
each of the following tree species: Annona
crassiflora, Aspidosperma  tomentosum, Hymenaea
stigonocarpa, Bowdichia virgilioides, Qualea parvi-
flora, and Qualea sp.. Nest entrance was from
below with an egg chamber above. Clutch
sizes were three (n = 4) and four (1). Eggs
were white and apparently hatched synchro-
nously because all the nestlings were of the
same size. This suggests that incubation
began when the last egg was laid. One nest
that was only occasionally monitored was
used twice in one season. It had nestlings on
13 July, was empty on 28 July and again had
two nestlings on 4 September 2009. The nest-
ling period in one nest was at least 24 days,
considerably less than the 48 days recorded in
captivity (del Hoyo e /. 1997). In one case,
nestlings were infested with mites. Nestlings
were aggressive while being monitored
including attacking the observer. The typical
peach forecrown was evident on the fledg-
lings. Both adults perched high in a nearby
tree and vocalized while nests were checked.
The period of nesting activity was estimated
to be early July to late November.

Amazona aestiva. We found three nests in
2003, the earliest of which was found with
three eggs on 29 August. We estimate that the
latest date of nest activity was in October.
One nest was in a terrestrial termite mound in
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campo limpo and two in holes in tree trunks in
open cerrado, and were on the ground, 1.8 and
2.1 m in height, respectively. Arboreal nests
were in Dalbergia miscolobinm, and Vochysia thyr-
soidea. One arboreal nest entrance was 150
mm diameter and was 20 cm deep in a Vocky-
sia thyrsoidea tree of 40 cm DBH. Clutch size
was always three, one nest had three eggs, one
had two eggs and one nestling, and one had
three nestlings when found. The nestlings of
one nest were taken by poachers. The period
of nesting activity was estimated to be late
August to late October, much earlier than
October to March as in del Hoyo e al. (1997).

FURNARIIDAE

Lepidocolaptes  angustirostris. We found eight
September—November, the
found with three nestlings on 25 September
2008. We estimate that the latest nest initia-
tion was in eatly October. Captured birds had
brood patches in August (n = 1), September
(4), and October (3). The cavity nest (80 and
120 cm deep) was in a hollow tree lined with
small pieces of bark. Nest entrance was 119—
250 c¢m in height, averaging 200 = 40 cm high
(n = 8). Nests wete in snags (n = 6), Dalbergia

nests earliest

miscolobinm, and Byrsonima sp.. Nests had one
(1), two (5), or three (1) eggs or nestlings.
Another nest had at least one nestling that
could not be monitored. Eggs were white.
Eggs in one nest were 25 x 18 mm, and 25 x
18.5 mm. The nestling period lasted around
22 days in one nest. Nestlings had botflies in
three nests. All nests were in the cerrado sensu
stricto. The period of nesting activity was esti-
mated to be late August/eatly September to
early November.

TYRANNIDAE

Elaenia flavogaster. One nest had two nestlings
with well-developed plumage on 27 October
2008. It was in a vereda, in a 3.5 m tall tree
(Melastomataceae). The nestlings fledged
approximately 1 November. Another indivi-



dual was captured in December with a
brood patch. The period of nesting activity
was estimated to be eatly October to Decem-
ber.

Elaenia obscura. We found a nest with a single
nestling on 30 October 2009 in a vereda in an
unidentified plant (Family Melastomataceac)
with a nest height of 2.6 m. The half to almost
full grown nestling was eaten by a 40 cm long
snake (Erythrolamprus aesculapii) within 10 days.
The snake was observed for 80 min while it
was eating the nestling, and the adults were
nearby and agitated. Other bird species,
including Phacellodonius ruber, were also agitated
by the snake. The period of nesting activity
was estimated to be mid-October to mid-
November.

Camptostoma obsoletum. Of the nine nests found
between August and October, the earliest was
found during construction on 31 August
2006. Two eggs were laid by 11 September. By
back-dating, we estimated that the earliest
date of egg laying was on ~ 6 September and
the last on ~ 22 September. One captured
bird had the beginnings of a brood patch on
20 August and a second had a full patch on 1
October. We found six nests in the rural area,
two in open cerrado, and one in dense cerrado.
Nest height varied 110-175 cm, averaging 140
1 19 cm high. Nests were in Mimosa claussenii
(n = 5), Connarus sp. (2), Connarus suberosus (1),
and Ouwratea bhexasperma (1). Eight nests had
two eggs or nestlings (one nest was never in
use while being observed). The incubation pe-
riod and the nestling period in one nest both
lasted 18 days, longer than that (14-15 days)
reported by del Hoyo e7 al. (2004). The period
of nesting activity was estimated to be late
August/eatly September to mid-November.

Suiriri suiriri. We found 15 nests August—
October 2004-2008 in addition to the 29
nests described in Lopes & Marini (2005a).
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The ecarliest active nest was under construc-
tion in eatly July, and one had eggs on 23
August 2005 (egg laying was estimated to be
around 10 August). The latest nest initiation
was mid-October. Of 122 individuals cap-
tured from 2004—2009, 10 had brood patches
(3 in August, 6 in September, and 1 in Octo-
ber). Nests wete in cerrado sensu stricto (n = 11),
open cerrado (2), and two were near roads.
Nest height varied from 2.2-8.0 m, averaging
4.5 + 1.6 m. Nests were in Qualea sp. (n = 3),
and one each on Q. grandiflora, Vochysia sp.,
Vochysia thyrsoidea, Piptocarpha rotundifolia, and
Sclerolobinm panicnlatum. Clutch size was one (n
= 1), two (12) or three (1). Incubation period
in one nest was ~ 17 days and the nestling
period in two nests lasted 19 and 20 days.
With nests described in Lopes & Marini
(2005a) and the breeding evidence reported
here, the period of nesting activity was esti-
mated to be eatly July to late November.

Serpophaga suberistata. We found a nest lined
outside with lichens and bark, and lichens in
the interior under construction by both adults
on 29 September 2009. Nest height was ~ 5
m in a fork in Connarus sp. One egg was laid
~ 15 October and hatched ~ 31 October.
Fledging occurred around 16 November. The
period of nesting activity was estimated to be
late September to mid-November.

Sublegatus modestus. One nest had two nestlings
on 29 October 2003. Nest height was 1.6 m,
in Qualea sp., in the cerrado sensu stricto. These
nestlings were heavily infested by botfly larvae
and died some days later. Botfly larvae left the
corpse of the nestlings and buried in the nest,
were the pupae usually develop. We collected
this nest to await fly emergence; 110 flies
emerged. The period of nesting activity was
estimated to be October to mid-November.

Culicivora candacuta. In addition to the three
nests described in Sousa & Marini (2007), we
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found a nest on 4 October 2009 in a canzpo sujo
in a shrub about 38 cm above the ground.
Three long, oval and spotless eggs weighed
0.85 £ 0.05 g, were 14.4 £ 0.5 mm x 10.7
0.2 mm. Eggs hatched around 17 October
and nestlings were preyed on about eight days
later. A bird was captured with a brood patch
in December 2009. Considering the breeding
evidence described by Souza & Marini (2007)
and that reported here, the period of nesting
activity was estimated to be eatly October to

April.

Xolmis cinerens. Three nests were found in
September and Octobet, the eatliest of which
was in construction 19 September 20006,
much earlier than reported for central Brazil
(January, in del Hoyo ef al. 2004). The first
egg was laid by 25 September and all
three by 28 September. The latest nest began
in eatly October. Two nests were in open
cerrado and one in campo sujo. Nest height
was 0.7, 3.0, and 4.3 m, in Davilla eliptica,
Stryphnodendron  adstringens, and another un-
identified plant. Nests had two (n = 1) or
three eggs or nestlings. Eggs were light
cream-colored. Egg dimensions in one nest
were 28.5, 29.7, and 29.9 mm by 19.3, 19.6,
and 19.5 mm, respectively, and weighed 5.8,
5.6, and 6.2 g Egg mass was ~ 11% of
adult body mass (53.1 g, Marini ez al. 1997).
Fledglings were seen out of their nests on
7 November. The period of nesting activity
was estimated to be mid-September to mid-
November.

Mpyiozetetes cayanensis. We found a closed nest
on 30 October 2009 in a vereda at 2.45 m high
with two nestlings. The nest was oval with a
side entrance under a roof made of fine
grasses. The nest was 165 mm high, 180 mm
wide, and had a frontal roof of 150 mm. The
elliptical nest entrance was 65 x 40 mm. The
period of nesting activity was estimated to be
October to November.
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Mpyiodynastes maculatus. One nest had an egg
and a nestling on 24 October 2006. The nest
was near a dirt road and houses, small planta-
tions, and small patches of disturbed cerrado.
Nest height was 5 m in a partially destroyed
and abandoned Furnarius rufus nest. The single
nestling fledged between 6 and 9 November.
The period of nesting activity was estimated
to be early October to early November.

Empidonomus varius. We found four nests in
October in yards of houses. Nests are cups in
a horizontal fork in braches in Aspidosperma
tomentosum, Annona crassiflora, or Miconia sp.
Nest initiation was in mid-October (n = 3),
and in late October (n = 1). Nest height was
3.0-3.5 m, with one exception. A nest in 2009
was > 7 m high in a horizontal fork with
large, intetlaced twigs and a finely lined inte-
rior. Nests had two or three (n = 2 each) eggs.
Eggs were oval-shaped, and the blunt end was
spotted. Hatching occurred in late October in
one nest and early November in another.
Incubation period was 12-15 days (n = 2) and
the nestling period ~ 16 days (n = 1). The
period of nesting activity was estimated to be
eatly October to mid-November.

Empidonomus aurantioatrocristatus. The earliest
of 11 nests found from September—Novem-
ber was under construction 26 September
2006, and by 29 September it contained had
two eggs. The latest date of nest initiation was
2 November. Nest construction took at least
six days (n = 1). Nests were in the rural area,
close to houses and dirt roads. Nest height
varied 2.1-6.0 m, averaging 41 £ 1.2 m.
Nests were in Awnona crassiflora, Eriotheca pu-
bescens, Qualea parviflora, Sclerolobium panicula-
tum, and Erythroxylum sp. Nests had one (n =
1), two (8) or three (2) eggs or nestlings. Eggs
were short and pyriform in shape, averaging
20.0 £ 0.1 mm x 14.7 * 0.4 mm and 2.03 *
0.16 g. The incubation period of three nests
was 15, 17, and 18 days and the nestling



period 13-17 days, averaging 15.0 = 1.6 days
(n = 4). The period of nesting activity was
estimated to be late September to eatly
December.

Tyrannus melancholicus. We found four nests
September—October, the eatliest of which had
two nestling in 29 September. The last initia-
tion date was in mid-October. All nests were
in the rural area, two near roads, and two in
small farms. Nest height was 3.7 to ~ 8 m,
averaging 5.0 £ 1.7 m (n = 4). Nests were in
Caryocar brasilienses (n = 1), and Eriotheca pubes-
cens (1). Clutch size was three. Incubation
lasted around 14 days in one nest. One nest-
ling had botflies. The period of nesting activ-
ity was estimated to be eatly September to
early November.

Myiarchus swainsoni. Nine nests found Septem-
ber—November, the earliest of which was
empty 16 September 2005 and had three eggs
3 October. The latest nest initiation was 16—
20 October. Captured birds had brood
patches in October and November (n = 2).
One bird in August and another in September
had early stages of a brood patch. Nest con-
struction lasted at least six days. Nests were
in tree cavities (snags, one in Qualea sp.) and
lined with plant fibers, with plastic in one
nest. Five nests were in open cerrado and four
in cerrado sensu stricto. Nest height was 0.7-2.2
m, averaging 1.2 * 0.6 m. Nests had two (n =
2) or three (6) eggs or nestlings. Eggs were
ovoid and yellowish-cream colored with
brownish-red spots and scrawls concentrated
at the blunt end. Eggs in one nest were 20.3 x
15.7 and 22.4 x 16.6 mm and weighed 2.2
and 2.95 g (~ 11 % of the adult body mass,
225 £ 1.7 g, n = 76). One nest had two
nestlings that fledged when the nest was
found. Incubation and nestling periods lasted
15-16 days. The period of nesting activity was
estimated to be late September to late
November.

BREEDING BIOLOGY OF CERRADO BIRDS

VIREONIDAE

Cyclarhis gujanensis. Eight nests in September
(n = 1) and October (n = 7), with the eatliest
nest estimated to begin the first week in Sep-
tember 2009. A bird captured in October and
another in January had brood patches. Cup
nests are in a horizontal fork in branches.
Nests were in open cerrado, and three in the
edge of a vereda. Nest height ranged from 1.6
to 3.0 m, averaging 2.2 + 0.6 m. Nests had an
external diameter of 89 mm, an internal diam-
eter of 63 mm, a thickness of 68 mm, and a
depth of 53 mm. Clutch size was one (n = 2),
two (5), or three (1) eggs or nestlings. Long
oval eggs were white with brown-cinnamon
speckles. Eggs were 22.66 = 1.48 x 15.78 *
0.82 mm, and weighed 2.94 + 0.56 g. Incuba-
tion and nestling periods were estimated to be
14 and 16 days. Fledglings were outside of one
nest on 23 April. The period of nesting activ-
ity was estimated to be eatly September to
January.

CORVIDAE

Cyanocorax cristatellus. Five nests found Sep-
tember—November, the earliest of which had
three eggs on 27 September 2007. The latest
nest began in early November. One captured
bird had a brood patch in September. Nests
are open-cups of thick twigs with a finer layer
lining the interior. Nests were 30 cm in exter-
nal diameter and 15 cm thick. All nests were
in cerrado sensu stricto. Nest height was 2.2—
5.7 m, averaging 4.2 £ 1.2 m. Nests were in
Vochysea sp. (n = 2), Caryocar brasiliensis (n = 1),
and Kielmeyera sp. (n = 1). Nests had four (n =
3) or six (n = 1) elliptical, ovoid or pyriform
eggs. Eggs were bluish-green with grayish-
brown dots, more concentrated at the blunt
end. Eggs were 34.1 + 1.0 mm x 243 + 0.4
mm (n = 4). Incubation lasted around 22 days
and nestlings stayed in the nest about 17 days.
Incubating bird vocalized when flushed. The
period of nesting activity was estimated to be
late September to mid-December.
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HIRUNDINIDAE

Tachycineta lencorrhoa. One nest that was being
built on 28 October 2003 had four eggs by 4
November. Two captured birds had brood
patches in November. The nest was lined
with feathers and was in open cerrado, in a cav-
ity of Dalbergia miscolobium. The period of
nesting activity was estimated to be late Octo-
ber to late November.

TROGLODYTIDAE

Troglodytes aedon. One nest found with three
eggs 28 October 2003 had nestlings by 4
November. One captured bird had a brood
patch in October. The nest was in cerrado sensu
strico, in a snag (dead tree) at 1.8 m high.
Nestling period lasted at least 14 days. The
period of nesting activity was estimated to be
mid-October to late November.

Cistothorns platensis. We found two nests in
October—November, the eatliest of which
had two older nestlings and one translucent
egg on 30 October 2006. We estimate that
this nest began in mid-September. The
second nest was found with two translucent
eggs on 14 November 2006. Clutch size
was much smaller than the 4-8 eggs for the
North American subspecies, C. p. stellaris (del
Hoyo ez al. 2005). Both nests were in campo
limpo with mounds of cerrado. Nest height was
20 cm for both nests. Nests were an oval ball
of fine grass with a side entrance. Eggs were
ovoid and cream-colored, and measured in
one nest 15.8 x 11.7 and 16.1 x 12.2 mm. Two
eggs weighed 1.2 and 1.3 g in one nest,
approximately 15 % of the adult body mass
(8.3 £ 0.7 g, n = 5 individuals for adult body
mass). The period of nesting activity was
estimated to be mid-September to eatly
December.

TURDIDAE

Turdus leucomelas. We found six nests Septem-
ber—November 2006, the eatliest of which
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had two eggs on 16 September. The latest was
during incubation with three eggs on 5
November. Nests were in the rural area, five
close to a dirt road. Nest height was 2.2-5.0
m, averaging 3.2 = 1.6 m (n = 4). One nest
had plastic fibers in its structure. Two nests
were in mango trees, one in Ouratea hexa-
sperma, another in Eriotheca pubescens, and one
in Pinus sp. The nest is a typical thrush type
nest, made of mud covered with fine roots.
Nests had two (n = 3) or three (3) eggs or
nestlings. Eggs were oval, bluish, and spotted.
Eggs weighed 6.97 £ 0.06 g (n = 3) and were
284 £ 04 mm x 215 £ 0.2 mm (n = 3).
Nesting activity was estimated to be early
September to late November.

Turdus amanrochalinus. Of 24 nests found from
September—November 2006, the earliest had
three eggs on 19 September. The latest nest
initiation began with egg laying on 20
November. Nest construction lasted at least
four days, and one nest was empty for at least
12 days after construction before the first egg
was laid. Eight nests were lined with plastic (n
= 5), paper (n = 2), or synthetic (nylon)
straws (n = 1). Twenty nests wete in the rural
area close to houses and dirt roads, and four
in veredas in 2009. Nests were from 1.6 to 7.0
m high, averaging 3.51 = 1.64 m (n = 24), in
mango trees (n = 5), Piptocarpha rotundifolia (n
= 4), and one each in Stryphnodendron adstrin-
gens, Dalbergia miscolobinm, Kielmeyera sp., Bowdi-
chia virgilioides, Sclerolobinm paniculatum, Pterodon
sp., a lime tree, and a jackfruit tree (Artocarpus
beterophyllus). Nests had one (n = 2), two (8),
or three (10) eggs or nestlings (the others
were not determined). One nest was parasit-
ized by the Shiny Cowbird Molothrus bonariensis
on 29 September (1 egg). Incubation lasted
11-15 days (n = 3) and the nestling period
11-14 days (n = 3). Eggs in two nests in 2009
were 254+ 1.3 mm x 19.7 £ 1.1 mm (n = 3)
and weighed 4.93 + 1.01 g (n = 3). Eggs were
oval, bluish, and spotted. Nesting activity was



estimated to be mid-September to mid-
December.

THRAUPIDAE

Nemosia pileata. We found a single nest on 13
October 2006. The cup nest was built of fine
plant fibers and was 6 m high in a Persea ameri-
cana tree in a small altered cerrado sensu stricto
patch within a landscape with houses and
small plantations. A female was incubating
when the nest was found.

Thranpis sayaca. We found four nests in Octo-
ber 2006-2009. First eggs were laid from mid-
September to mid-October. Fledglings were
near one nest 26 October. Three nests were in
the rural area and one in the open cerrado. Nest
heights were 0.35, 3.5, 4.0, and 7.5 m. Nests
were in Eriotheca pubescens, Cecropia sp., and
Strypbnodendron adstringens, and had two (n = 3)
or three (n = 1) eggs. One nest was parasit-
ized by the Shiny Cowbird (Molothrus bonarien-
si5) on 6 October (with one egg). A nestling in
one nest had botfly larvae. The period of
nesting activity was estimated to be mid-Sep-
tember to mid-November.

Coereba flaveola. 'Two nests had one and two
nestlings each when found in September
2006. Nests were estimated to begin in late
August/eatly September. Both nests were in
the rural area and close to dirt roads. Nest
height was 1.2 and 1.8 m, respectively. Nesting
activity was estimated to be late August to late
September as a minimum.

CARDINALIDAE

Piranga flava. Two nests were found in Octo-
ber 20006, the eatliest of which had eggs on 5
October. Nesting apparently begins in late
September through October. Nests were in
disturbed cerrado sensu stricto near small planta-
tions close to dirt roads. Nest height was 2.6
and 7.0 m in Enterolobinm gummiferum and Dal-
bergia miscolobinm. Both nests had two eggs and
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were parasitized by five and seven Shiny Cow-
bird eggs, respectively. The period of nesting
activity was estimated to be early October to
late November.

FRINGILLIDAE

Euphonia chlorotica. Two nests were found dur-
ing construction on 6 September 2006, the
eatliest had two eggs by 14 September and the
other by 9 October. One nest was in a shrub
in the backyard of a house. The other one was
in Conarus sp.. Nest height in the latter was 2.2
m. Eggs were white with light creamy spots
and were pyriform. One egg was 18.5 x 11.5
mm and weighed 1.1 g. The period of nesting
activity was estimated to be early September
to late October.

DISCUSSION

The breeding season in the cerrado in central
Brazil is much shorter than either the rainy or
dry seasons, and for most species of birds it is
very restricted, from September to November
or December. The length of the breeding sea-
son varies substantially across the Neotropics,
but similar breeding seasons are typical of
several additional species at our study site
(Lopes & Marini 2005a, b; Gressler & Marini
2007, Medeiros & Marini 2007, Sousa &
Marini 2007, Borges & Marini 2008, Franca &
Marini 2009; Marini ez a/. 2009a, 2009b, 2010;
Santos & Marini 2010, Duca & Marini 2011,
Manica & Marini 2012, Paiva & Marini 7#
press). The duration of the breeding season
varies between and within sites depending on
the species. In the Brazilian Amazon, for
instance, some species reproduce throughout
the year and many species may reproduce for
more than six months (Johnson e a/. 2012). In
Venezuela, reproduction varies among species
from 2-7 months (Cruz & Andrews 1989).
On the other hand, in a dry area of Ecuador
the breeding season lasts for 5-6 months,
being related to the rainy season for most
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species, also with a large variation (from 2-5
months) among species (Marchant 1959). In
southeastern Brazil and in Argentina, breed-
ing seasons can vary among species from 2—6
months (de la Pefia 2005, Gomes & Rod-
rigues 2010, Hoffman & Rodrigues 2011,
Repenning & Fontana 2011). In our cerrado
study site, the duration of the breeding season
is much more similar to that of temperate
birds (Snow & Snow 1964, Ricklefs 1969a,
Skutch 1985, Roper ef al. 2010).

Despite the short breeding season, clutch
sizes in the Cerrado are in the range typical of
tropical birds (Ricklefs 1969b, Skutch 1985).
Despite the great diversity of birds in the
Neotropics, clutch sizes are surprisingly small,
with one to four eggs and a mode of two for
most species (Skutch 1985; Argentina, Yom-
Tov et al. 1994, de la Pefia 2005, Auer ¢ al.
2007; Brazil, Oniki & Willis 1983a, b, c; Bel-
ton 1984, 1985; Ecuador, Marchant 1960,
Greeney et al. 2004, 2011; Panama, Willis &
Eisenmann 1979; Venezuela, Cruz & An-
drews 1989). Theory argues that a longer
breeding season favors a smaller clutch size;
but at that time, breeding season length was
pootly known and thought to be consistently
longer than for temperate birds. Now we see
that the extremely variable breeding season
lengths among species and locations suggest
that theory is ready for revision, and empha-
size that studies of breeding biology are
essential for such a revision.

The extremely seasonal climate of the
Cerrado, with 7-8 months of rain and 4-5
months of dry is probably the most important
factor that limits and concentrates the breed-
ing season to September—November, for
most species. This period is the start of the
rainy season which lasts until April. For many
species, these 7-8 months of more benign cli-
mate are used for breeding first, then for
molting (Marini & Durdes 2001, Silveira &
Marini 2012). Breeding occurs during a period
of greater arthropod and fruit abundance at
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the study site, followed by molt, when
resource abundance is declining (Pereira
2011).

The large overlap among a wide variety of
species in the timing of breeding is a surpris-
ing pattern of short and fairly synchronous
nesting periods (similar to temperate birds)
with small clutch sizes (typical of tropical
birds). Thus, these data suggest new patterns
that will help generate new hypotheses and
avenues for further study. For example, while
many species are faitly synchronous, why are
many other species not? Also, why are some
species able to nest for extended time inter-
vals (e.g., Culicivora candacuta), while other,
similar species are restricted to shorter nest-
ing periods? And why are there exceptions,
such as some Columbidae, that nests all year
round (Marini ef /. 2010)? Additional studies
are required to provide both data and theory
to explain these patterns.

Typical discussions of temperate-tropical
differences, beginning decades ago with Snow
& Snow (1964), assume that the tropics have
long potential breeding seasons and little sea-
sonality in climate (Skutch 1985). However,
discussions on this topic have ignored season-
ally dry regions (e.g., Marchant 1959), that are
common throughout Latin America and
include the Pantanal, Cerrado, Caatinga,
Chaco, coastal Pacific deserts, and dry forests
of Central and South America (Janzen 1980).
These, in sum, comprise a very large part of
Latin America. Indeed, many other species of
birds have relatively short breeding seasons in
the Cerrado region (Marini 1992, Lopes &
Marini 20052, Medeiros & Marini 2007,
Marini ez al. 20092, b; Duca & Marini 2011)
and some southern subtropical birds also
have short seasons (Lima & Roper 2009).
Evidence is accumulating to suggest that
we need to better understand the entire pic-
ture of breeding seasonality in the tropics
rather than just the extremes, that are some-
what entrenched in the temperate-tropical



paradigm today (Roper & Goldstein 1997,
Roper et al. 2010).

To that end, we feel that the data we pro-
vide here, though in many ways anecdotal,
help to point out a broader picture for under-
standing the population biology of birds in
the Neotropics. We find a conundrum in the
dogma in that variation in breeding parame-
ters among species within this single location
is as large as that over a wide range in lati-
tudes, even though most species have similar
parameters. Because of this variation, we sug-
gest that the time is ripe for studies of nesting
biology, especially breeding season lengths
and nesting success, as well as other life his-
tory parameters in Neotropical birds.
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