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Abstract
The Horned Screamer (Anhima cornuta) is one of the three species of the family Anhimidae occurring in South America. It is
widely distributed in the Amazon, the Cerrado, and the Atlantic Forest biomes, but detailed studies on its biology are lacking. The
objective of this study was to examine aspects of the breeding of A. cornuta in the Brazilian Cerrado. Evidences of breeding birds
were obtained through a search for records (photographs) in the WikiAves database in November 2019. Documented records
(n = 46) of breeding birds were obtained by citizens between 2009 and 2019 in 30 municipalities. Nests with eggs (n = 15) were
found mainly in marshes and grassy areas, often adjacent to the water surface. They had 2–5 white eggs and were found in two
periods of the year—one comprising mainly the dry season, and the other, the rainy season. Other records (n = 31) involved
families with young birds. The periods of occurrence of yellow young were highly overlapped with those of eggs. More
developed young with downy plumage were found throughout the year. Young with plumage similar to that of adults
(juveniles) were eventually found. Records accompanied by comments provided by citizens indicated that nests and young are
cared by both parents. It was observed that birds can breed successfully outside full protected conservation areas. This study
suggests that marshes should be considered a major habitat for the conservation of A. cornuta in the Brazilian Cerrado.
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Introduction

Anhimidae family (Anseriformes) is restricted to South
America, where three species occur—the Horned Screamer
Anhima cornuta (Linnaeus, 1766), the Northern Screamer
Chauna chavaria (Linnaeus, 1766), and the Southern
Screamer Chauna torquata (Oken, 1816) (Remsen et al.
2019). They are large birds weighting about 3.0 kg and having
a gallinaceous aspect, robust and short legs, enormous toes, and
a bill with rudimentary lamellae (Sick 1997; Mata et al. 2006).

The Horned Screamer is widely distributed through most of
northern and central South America (Piland 2010; Carboneras
et al. 2019). In Brazil, it occurs mainly through extensive areas in
the Amazon, the Cerrado, and the Atlantic Forest biomes (Sick
1997; WikiAves 2019). They use a wide range of habitats,

including swamps, marshes, grassy meadows near rivers, lakes,
rivershores, moist forests, andwetlands (Matta et al. 2006; Piland
2010; Carboneras et al. 2019). Horned Screamers are herbivo-
rous birds and feed mainly on succulent parts of aquatic plants,
including leaves, stems, roots, and flowers, and arthropods
(Piland 2010; Carboneras et al. 2019). They occur as single birds,
in pairs, and eventually in groups with up to six individuals (Gill
et al. 1974; Sick 1997; Piland 2010). Populations are declining
through thewhole distributionmainly due to habitatmodification
by agriculture and cattle ranching (Delany and Scott 2006; Alava
et al. 2009; BirdLife International 2016).

Major reviews have reported that Horned Screamers breed
mainly during the spring and summer, and that the breeding
season can vary geographically; clutches are of 2–7 eggs,
whose colors range from white to light brown (Piland 2010;
Carboneras et al. 2019). The most detailed study, carried out
in Colombia, has shown that breeding occurs between late
November and early May, and that eggs are incubated by both
parents throughout a 47-day period (Naranjo 1986). For
Brazil, it was reported that their nests are floating platforms,
and that clutches are of two olive-brown eggs (Sick 1997).
Additionally, eggs and incubating adults were found in
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September, October, and February in a lake located at a forest
fragment in Tocantins state, Brazil (Pascoal et al. 2016).
Information on its breeding in Brazil remains scarce, as orni-
thological studies have briefly reported only on abundance or
seasonal occurrence in specific regions (e.g., Pinheiro and
Dornas 2009; Pacheco and Olmos 2010) or localities (e.g.,
Simon and Lima 2004; Motta-Junior et al. 2008; Gomes
et al. 2012).

This study aimed to investigate the breeding of the Horned
Screamer in the Brazilian Cerrado. More specifically, this
study focused on the breeding season, clutch and brood sizes,
and nest characteristics. Results were discussed in terms of its
breeding in the Cerrado and other South American eco-re-
gions, as most information on its breeding has been obtained
in countries adjacent to Brazil.

Methods

Study area

The Cerrado is the vegetation province that dominates central
Brazil, bordered by four major ecosystems—the Amazon, the
Atlantic Forest, the Pantanal, and the Caatinga (Eiten 1972).
This savanna eco-region occupies about 2 million km2 in
Brazil and covers smaller areas in Bolivia and Paraguay
(Oliveira andMarquis 2002; Scariot et al. 2005).Major matrix
types of landscapes usually are savanna woodlands, grass-
lands, and semideciduous forests, while less dominant physi-
ognomies are gallery forests, rocky grasslands, marshes, and
veredas—wet grasslands with scattered palm trees (Eiten
1972; Oliveira-Filho and Ratter 2002). According to Cunha
et al. (2015), marshes (brejos) are small humid areas with
herbaceous plant communities that occur in low-slope terrain.
They often occur on impermeable soils that reduce or prevent
water infiltration. Marshes have a permanent humid core area
that is surrounded by a zone that expands or retracts according
to the precipitation regime (Cunha et al. 2015).

The climate is tropical and marked by two well-defined
periods: the rainy season occurs between October and April,
and the dry season occurs between May and September.
Annual rainfall ranges between 1200 and 2000 mm, and is
basically restricted to the rainy season. Temperatures usually
range between 10 °C in the winter (June–July) and 40 °C in
the summer (January–February) (Assad 1994).

Data collection

I included in the study records (photographs) of A. cornuta
obtained through a search in the WikiAves database carried
out between 19 and 23 November 2019. All of them were
obtained by citizens in Brazilian Cerrado landscapes (Fig. 1)
and involved evidences of breeding activities—nests, eggs,

and young. When I could note that two or more photographs
obtained in a given municipality within 1–2 years referred to
the same breeding pair/family, only one was randomly select-
ed to avoid pseudoreplication. As the database usually had no
records of breeding pairs in a given locality within 1–2 years,
it is unlikely that this compilation includes replications for a
given family. I contacted authors of photographs in late
November to confirm incubation and ask about the number
of eggs and birds involved in each record, as some could be
out of frame. Also, I contacted authors to ask about the loca-
tion of the nest in the landscape and to verify if nests or birds
were located within a conservation unit. I received permission
from authors to include photographs in this paper.

Data analysis

Based on size and plumage, young accompanied by adults
were grouped into four categories/stages of development: (1)
“yellow young,” i.e., small chicks with yellow downy plum-
age and short neck, being shorter than the adult’s belly and
having the aspect of a small duck (Fig. 2a, b); (2) “intermedi-
ate young,” i.e., mid-size young with a mix of whitish-yellow
and light gray downy plumage, being nearly as high as the
adult’s breast (Fig. 2c, d); (3) “gray young,” i.e., mid-size
young covered almost totally by a gray downy plumage, being
as high as the adult’s breast or taller than this (Fig. 2e, f); (4)
“juveniles,” i.e., large young with feathers similar to those of
adults, including a white belly and black wings, head, neck,
and breast; tail absent or short (Fig. 2g).

The mean clutch size and brood sizes of young at different
stages of development were compared with a one-way
ANOVA by using the program BioEstat 5.3 (Ayres et al.
2007). This analysis considered only records whose authors
confirmed the number of young present in each family. A
level of significance of 5% was considered in this study.

Results

Distribution of records

A total of 46 documented records of breeding Horned
Screamers were included in this study. They represent 5.5%
of the total number of records (n = 843) of this species obtain-
ed in the Cerrado, and available in the WikiAves database
during the search period. These 46 records were obtained by
citizens between 2009 and 2019 in 30 municipalities of six
Brazilian states, of which Goiás and Minas Gerais had togeth-
er most records (61%; Tables 1 and 2). Only a few localities
were in western and eastern Cerrado (Fig. 1). Most of them
were located in southern, central, and northern Cerrado, and
were mainly concentrated in central Goiás and northwestern
Minas Gerais. Most localities (n = 16; 53%) had only records
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of young, while nine (30%) localities had only records of
nests; a small portion (n = 5; 17%) of the localities had records
of both young and nests. These three types of localities ap-
peared to be randomly distributed within the range in which
records of breeding Horned Screamers were obtained (Fig. 1).
No records were obtained in conservation units (protected
areas) of integral (full) protection. Thus, breeding birds were
found in rural properties or in unprotected government land.

Records of nests

Fifteen records of nests with eggs—those containing exposed
eggs or associated with an incubating adult—were found in 13
municipalities of six states, mainly in Goiás and Maranhão
(Table 1). They were found mainly in marshes or grassy areas,
and only one was in a dry lake. About half of the nests were
adjacent to the water surface, two were immediately
surrounded by water, and, for six nests, it was not possible
to know their distance from water. Six (40%) nests were plat-
forms formed by the accumulation of substantial amounts of
vegetal matter (Table 1). Five of them were small platforms
(diameter ~ 1 m), while one was taller and wider—a large
platform (diameter ~ 3 m). Other seven nests were formed
by lesser amounts of matter, thus having only some long and

dry leaves disposed in a nearly circular manner on short veg-
etation (Fig. 3). For two records, the incubating adult (con-
firmed by the author) could be sighted, but obstruction caused
by surrounding vegetation did not allow visualization of the
nest (Table 1). Eggs were white and some appeared to be dirty
due to mud.

Nests with eggs were found in two periods of the year
(Fig. 4). A long period of their detection encompassed mainly
the dry season, lasting from early June to mid-October, with a
concentration of records in August and September. On the
other hand, a short period involving the detection of nests with
eggs was observed between mid-December and early
February (Fig. 4), corresponding to the rainy season in the
Cerrado.

Most (73%) nests containing eggs were closely associated
with one adult on the moment of their encounters. Other nests
were photographed when having 2–3 adults nearby (Table 1).

Records of young

Records involving young in variable stages of development
(n = 31) were obtained in 21 municipalities of six states, of
which Minas Gerais and Goiás had the highest numbers of
records (Table 2). Yellow young comprised eight records, of

Fig. 1 Geographic distribution of
the Cerrado eco-region (salmon
color) in Brazil, with the location
of 30 municipalities where citi-
zens obtained records of breeding
Horned Screamers (Anhima
cornuta) between 2009 and 2019.
The three types of localities are
those with records of young
(black circles), those with records
of nests (white circles), and those
with records of both nests and
young (red circles). Photographs
were gathered in the WikiAves
database in November 2019
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which five (63%) involved birds in the nest, highlighting their
intimate association with nests during this phase of develop-
ment. Others were walking or swimming to pass through
marshy areas accompanied by adults. These photographs of
yellow young were grouped into two periods—a long period
lasting from mid-June to late October, and a short one in the
rainy season (between mid-January and early April). As a

consequence, a high degree of overlap of long periods in
which eggs and yellow young were detected was observed.
This overlap lasted from the early dry season (June) to the
early rainy season (October). Similarly, the short periods of
detection of these two phases of development also were over-
lapped, at lesser degree. This overlap occurred in the rainy
season (December to April) (Fig. 4).

Fig. 2 Young Horned Screamers
(Anhima cornuta) recorded by
citizens in the Brazilian Cerrado
between 2009 and 2019: a three
yellow young swimming at Dois
Irmãos do Tocantins, TO (photo
by André Grassi); b five yellow
young in a nest at Três Lagoas,
MS (photo by Júlio Silveira); c
three intermediate young with
adults at Inhumas, GO (photo by
Amarildo Gonçalves); d two
intermediate young with an adult
at Uruana de Minas, MG (photo
by Paulo Vale); e three gray
young with an adult on floating
vegetation at Piracanjuba, GO
(photo by Wagner de Araújo
Batista); f a more developed gray
young with adult on a grassy area
at Uruana de Minas, MG (photo
by Paulo Vale); g a juvenile at
Itauçu, GO (photo by Jorge
Antônio do Couto). Photographs
were gathered in the WikiAves
database in November 2019
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Records (n = 12) of families with intermediate young have
shown them walking through marshy areas. Nests never ap-
peared in the photographs, indicating that young were no
more associated to them at this phase of development.
Intermediate young were recorded throughout the year, with
a slight temporal division of records. The longest intervals
without records lasted from mid-February to mid-April, and
frommid-September to late October. With this, two periods of
occurrence of intermediate young could be noted—one from
late April to early September, and other lasting from early
November to early February (Fig. 4).

Seven records involved gray young walking within
marshes (Table 2). These records were spread throughout
the year, with no remarkable temporal separation of re-
cords. However, three long intervals without records of
birds at this phase of development occurred—from mid-
November to late January, from mid-February to early
April, and between late May and mid-July. Additionally,
only four records of juveniles were obtained. They oc-
curred in both seasons and were not concentrated in a
given period of the year (Fig. 4).

The recorded families had one or two caring adults in the
immediate proximities of their young. A close young care by
two adults, documented by photographs obtained by citizens,
was predominant in families having young at all stages of
development: yellow young (75%), intermediate young
(75%), gray young (57%), and juveniles (75%) (Table 2).

Clutch and brood sizes

Clutches had 2–5 eggs, beingmost frequent those with 2 and 3
eggs. It was not possible to know the clutch size of five nests,
as citizens have not disturbed incubating adults. The number
of yellow young found per family ranged from 2 to 5, with 2
being the most frequent brood size. Further, the range for
intermediate young was 1–5, with 3 being the most frequent
brood size. Themost frequent numbers of gray young encoun-
tered with parents were 1 and 3, values that represented the
range. On the other hand, 1–4 juveniles were found in fami-
lies, which most often had a single young with parents
(Table 2). The mean clutch and brood sizes were not signifi-
cantly different (F = 0.6395, d.f. = 4, P = 0.64).

Discussion

This study presents the largest sample of breeding Horned
Screamers in South American landscapes, as previous studies
on its reproduction reported less than five nests (Gill et al.
1974; Hilty and Brown 1986; Naranjo 1986; Pascoal et al.
2016). Also, it is the most detailed study to investigate brood
size, as the only investigation reporting on the number of
young in the wild was based on a single record (Pascoal
et al. 2016). Further, the approach of considering data acqui-
sition by citizens allowed the examination of breeding through

Table 1 Location and date of 15 records (photographs) of nests con-
taining exposed eggs or associated with an incubating adult of the Horned
Screamer (Anhima cornuta) obtained between 2010 and 2019 in the
Brazilian Cerrado, with information on the number of associated eggs
and adults, and aspects of nests and its surroundings. Nest type: (LP)
large platform, (SP) small platform, and (LE) nests formed by some long

and dry leaves. Distance to water surface: (0) means that the nest was
surrounded by water. All columns: (??) indicates that it was not possible
to obtain the information, even after contact with authors. Records were
gathered in the WikiAves database in November 2019. Records were
listed in chronological order

WikiAves record State Municipality Date Number
of eggs

Number
of adults

Habitat Distance to
water (m)

Nest type

WA151967 MA Caxias 09 Jun 2010 3 1 Marsh 0 LP

WA446863 GO Itauçu 18 Sep 2011 2 1 ?? < 2 m LE

WA865392 MA Grajaú 23 Jan 2013 2 1 Grassy area < 2 m SP

WA888177 MA Parnarama 05 Feb 2013 4 1 Marsh 0 SP

WA995961 MG Arinos 15 Jun 2013 ?? 1 Marsh < 1 m SP

WA1078070 MS Bataguassu 07 Sep 2013 5 1 Marsh < 1 m LE

WA1851868 TO Araguaína 06 Oct 2013 ?? 1 Marsh < 1 m SP

WA1203616 GO Brazabrantes 18 Dec 2013 ?? 3 Marsh < 1 m LE

WA1419778 MT Pedra Preta 02 Aug 2014 3 2 Marsh ?? LE

WA1934432 GO Itauçu 13 Aug 2014 2 1 Marsh ?? LE

WA1822394 GO Paranaiguara 03 Sep 2015 2 1 Marsh ?? SP

WA2248017 GO Terezópolis de Goiás 21 Aug 2016 3 2 Dry lake ?? SP

WA3273414 MG Januária 21 Jan 2018 ?? 1 Marsh ?? ??

WA3147386 GO Cavalcante 13 Oct 2018 ?? 1 Grassy area ?? ??

WA3455697 GO Piracanjuba 11 Aug 2019 2 ?? Marsh < 2 m LE
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a large area, thus not being restricted to a particular locality, as
occurred in previous studies (Gill et al. 1974; Hilty and Brown
1986; Alava et al. 2009; Pascoal et al. 2016).

Record distribution

Horned Screamers appear to breed throughout most of the
Cerrado, as records were obtained in 30 municipalities of
six states, mainly in its central, southern, and northern
portions. Further observations might record breeding
horned Screamers in Cerrado portions with no records

obtained by citizens, such as its western and eastern re-
gions. The fact that all records were obtained in non-
protected landscapes might be a result of the photogra-
phers’ easy access to these areas, when compared with a
more restricted access to parks and other conservation
units. Tourism activities can bring information about birds
inhabiting some Cerrado conservation units through citi-
zen science (Pinheiro 2019). Thus, through tourism or
leisure, citizens also could improve the acquisition of data
regarding A. cornuta and other waterbirds in protected
areas, not only in non-protected landscapes.

Table 2 Location and date of
records (photographs) of Horned
Screamers (Anhima cornuta) ob-
tained by citizens between 2009
and 2019 in the Brazilian
Cerrado, with information on the
numbers of young and adults in
the families. The sign “*” indi-
cates that the information was
confirmed by authors of photo-
graphs after request, or provided
as a comment in the database. The
sign “??” indicates that it was not
possible to obtain the information,
even after contact with authors.
Records (n = 31) were grouped
into categories of young develop-
ment and then listed chronologi-
cally. Photographs were gathered
in the WikiAves database in
November 2019

Category/
WikiAves

State Municipality Date Young Adults

Yellow young

WA219983 GO Itauçu 10 Oct 2010 3* 2*

WA927251 MA Parnarama 02 Apr 2013 2* 2*

WA1174152 TO Araguaína 21 Oct 2013 2* 2

WA2160513 MS Três Lagoas 11 Jun 2016 5* 2*

WA2475820 TO Dois Irmãos do Tocantins 19 Feb 2017 3* 1*

WA2618623 GO Palmeiras de Goiás 12 Jul 2017 2* 1

WA2843654 MG Araxá 11 Jan 2018 2* 2*

WA3480062 GO Trindade 04 Sep 2019 2* 2*

Intermediate young

WA363942 TO Lagoa da Confusão 21 May 2011 3* 2*

WA1144125 MG Sacramento 03 Nov 2013 3* ??

WA1849182 TO Araguaína 06 Dec 2013 1 1

WA1444545 GO Inhumas 08 Sep 2014 3* 2*

WA1735721 MT Pedra Preta 04 Feb 2015 3* 2*

WA2487121 MA Parnarama 28 Jun 2016 3* 2*

WA2189095 MG João Pinheiro 09 Jul 2016 5* 2*

WA2271982 MG Paracatu 24 Aug 2016 3* 2*

WA2542565 MG Unaí 30 Apr 2017 4* 2*

WA2686618 MG Sacramento 27 Aug 2017 1 ??

WA2867969 MG Araxá 28 Jan 2018 2* 2*

WA2992774 MG Uruana de Minas 01 Jul 2018 2* 2*

Gray young

WA1913954 GO Trindade 17 Mar 2012 1 1

WA1762966 GO Palmeiras de Goiás 08 Nov 2014 1 1

WA1609530 MS Paranaíba 04 Feb 2015 3* 2*

WA1781913 MT Pedra Preta 31 Jul 2015 2* 2*

WA2527172 MG Uruana de Minas 15 Apr 2017 1 1

WA2804898 TO Formoso do Araguaia 16 Oct 2017 3* 2*

WA3453579 GO Piracanjuba 11 Aug 2019 3* 2*

Juveniles

WA64173 MS Três Lagoas 11 Sep 2009 4* 2*

WA1502796 GO Aruanã 30 Oct 2010 1* 2*

WA1397828 GO Itauçu 20 Jul 2014 1* ??

WA2557720 MG Areado 14 May 2017 3* 2*
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Most localities with records of breeding Horned Screamers
were spottily distributed through most of the Cerrado’s exten-
sion. On the other hand, this compilation of records obtained
by citizens detected two Cerrado regions with relatively high
numbers of records of breeding birds. A region in central
Goiás had 10 (21%) records and encompassed five municipal-
ities—Itauçu, Palmeiras de Goiás, Trindade, Brazabrantes,
and Inhumas. The other region with concentration of localities
had six (13%) records and included five municipalities—
Arinos, Uruana de Minas, Unaí, Paracatu, and João
Pinheiro. These two regions do not harbor conservation units
of integral protection, such as ecological stations and national
parks, and their landscapes have been severely modified
(INPE 2020; MMA 2020). Further studies, especially in these
two regions, would be necessary to identify and protect wet-
lands where these birds are abundant. Also, studies at breeding
sites through the Cerrado involving landscape ecology would
provide information on environmental characteristics that al-
low them to breed successfully.

Breeding season

Information on the breeding season of A. cornuta has been
brief and restricted to birds living in Colombia and Brazil. Gill
et al. (1974) reported four nests with eggs in August and
December (wet season) in the Colombian Llanos.
Additionally, Barrow et al. (1986) observed a pair copulating
in the Colombian Amazon in December, also in the rainy
season. For a nest found in the Cerrado, Pascoal et al. (2016)
mentioned an incubating adult in October and a young in
December. Two years later, they found two nests with eggs,

in September and February, in this same locality of Tocantins
state.

With this, nests with eggs had been found in South
America between September and February, thus involving
both the rainy and dry seasons. This implies in a substantial
overlap with the period of egg detection observed in my
search in the WikiAves database—from early June to early
February. Also, this 9-month period with eggs in the Cerrado
(this study) encompasses the period of egg detection in
Tocantins (Pascoal et al. 2016). Thus, eggs of A. cornuta
can be found in the dry and the rainy seasons in the Cerrado.
As incubation lasts for about 47 days (Naranjo 1986), egg
laying also occurs in both seasons. This is because eggs found
in July–September might have been laid in May–August (dry
season), while those found in December–February might have
been laid since October–November (rainy season). Further
studies are necessary to know what environmental factors,
such as food availability and climatic variables, determined
the onset of breeding season of A. cornuta in the Cerrado.

Comparisons of current results involving young Horned
Screamers with those of previous studies become unsatisfac-
tory, as the only record (Pascoal et al. 2016) did not provide
information on young development. The period of detection
of yellow young was even longer than that of eggs—it lasted
for 10 months (June to April). These two phases of breeding
were substantially overlapped with each other and both were
marked by an interval of about 60 days with no records. This
co-occurrence of two periods with records separated by this
interval makes me consider unlikely that this pattern is a result
of poor sampling. I consider more likely that it results of
factors relative to the environment and bird physiology, which

Fig. 3 Nests of the Horned
Screamer (Anhima cornuta)
recorded by citizens in the
Brazilian Cerrado between 2009
and 2019: a a nest with five eggs
at Bataguassu, MS (photo by
Valcir Muzi); b a large platform
surrounded by water at Caxias,
MA (photo by Firmino Freitas
Soares Filho); c a nest formed by
a few leaves at Itauçu, GO (photo
by Jorge Antônio do Couto); d a
small platform surrounded by
water of a river at Itauçu, GO
(photo by Jorge Antônio do
Couto). Photographs were
gathered in the WikiAves
database in November 2019

Ornithol. Res. (2020) 28:115–124 121



could vary along the year. Thus, factors such as seasonal var-
iation in rainfall, temperature, day length, and food acquisition
might be leading to the observed separation in two periods.

In agreement, the seasonal occurrence of intermediate and
gray young appears to be in line with the development of
yellow young. First, the occurrence of intermediate and gray
young between October and February would be in agreement
with the occurrence of yellow young in previous months (July
to October). Second, the presence of intermediate and gray
young from April to September appears to be in agreement
with the development of young detected between December
and April. The few records of juveniles do not allow conclu-
sions on their seasonal occurrence.

Characteristics and position of nests

Nests of A. cornuta have been described as floating platforms
built within emergent vegetation in lakes, lagoons, or marshes
(e.g., Gill et al. 1974; Naranjo 1986; Sick 1997; Pascoal et al.
2016). The dimensions of the small platforms found in the
current database are similar to those nests recorded in previous
studies (Gill et al. 1974; Naranjo 1986; Pascoal et al. 2016).
However, the finding of a large platform and nests with a few
leaves had not been reported previously. Further, it was ob-
served that nest-building in the Cerrado is associated with
aquatic environment (Pascoal et al. 2016). This is because
numerous nests were photographed in marshes, while few
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Fig. 4 Temporal record
distribution of eggs and young of
the Horned Screamer (Anhima
cornuta) in the Brazilian Cerrado,
based on photographs obtained by
citizens between 2009 and 2019.
Periods I, II, and III refer to days
1–10, 11–20, and 21–31 of each
month, respectively. Records
(n = 46) were compiled through a
search in the WikiAves database
in November 2019
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nests were detected in dry lakes and grassy areas near water.
Although it was noted that some of the nests were built over
floating vegetation, it was not possible to know the proportion
of nests representing this situation. However, observation of
photographs and answers provided by authors allowed me to
conclude that most nest were built over vegetation (floating or
not) located very close to the water surface of marshy areas.

Role of adults in parental care and incubation

Most previous studies on breeding A. cornuta have not in-
formed about the care of nests and young. However, Sick
(1997) and Naranjo (1986) reported that incubation is per-
formed by both sexes. The methodology adopted here does
not allow broad conclusions on incubation, as it was based on
photographs. Most records showing a single adult involved an
incubating bird or families with one adult. In the majority of
both cases, one adult of the breeding pair was out of frame, as
informed by authors of photographs (pers. com.). This fact
and the predominance of records with two adults indicate that
both sexes participate actively in nest and young care.

Clutch and brood sizes

The range of 2–5 eggs per nest found in this study is similar to
previous studies. This is because a compilation by Kear
(2005) reported that females lay clutches of 2–7 eggs, while
studies based on a few nests found clutches of one and four
eggs in Brazil (Pascoal et al. 2016), and 3–5 eggs in Colombia
(Gill et al. 1974; Naranjo 1986). Studies involving nest mon-
itoring are necessary to know hatching success.

My study is the only to examine brood size of wild
A. cornuta. It was observed that brood size was comparable
for all the four categories of age/development. This occurred
because the numbers of juveniles and gray, intermediate, and
yellow young found per family tended to range between 2 and
3, similarly with what occurred with eggs. Although predation
might occur since the egg phase, these comparable ranges and
the frequent record of families with 3–4 well-developed
young indicate that A. cornuta can successfully breed in
non-protected landscapes in the Cerrado. The care by two
adults, their large size, and structures such as strong legs and
wings, and spurs, might help the protection of eggs and young
against predators.

Concluding remarks

This study has shown that marshes are a major habitat for
the breeding of A. cornuta in the Cerrado. This type of
humid area was used for nesting and also by ranging fam-
ilies. Since adult birds are often encountered perched on
trees (Wikiaves 2019), it becomes clear that appropriate

conservation of A. cornuta outside protected areas in the
Cerrado will require the conservation of vegetation patches
bordering marshes. This concern was reinforced by some
authors—while one adult accompanied young in marshy
areas, another remained nearby (10–30 m), acting as a sen-
tinel while perched on nearby trees (pers. com.). This be-
havior of the pair is in agreement with results of studies
carried out in Colombia and Ecuador, and that reported
territories including floating vegetation in lakes and the
bordering vegetation (Gill et al. 1974; Barrow et al.
1986; Naranjo 1986; Alava et al. 2009).

Birds associated with marshes have not received much at-
tention from scientists that investigate the Cerrado (see
Macedo 2002). To help reduce the lack of information on
the biology of waterbirds, future studies should investigate
landscape complementation and supplementation (sensu
Dunning et al. 1992) by A. cornuta and other aquatic birds
to verify at which extension they use habitats adjacent to
marshes for vigilance or other functions, such as feeding, rest-
ing, and shelter. Supporting this need of investigations and the
conservation of native boundaries in modified landscapes are
studies about landscape supplementation by Cerrado’s land
birds (Tubelis 2004, 2009; Tubelis et al. 2004; Maruyama
et al. 2019).

Although this study has not accompanied individually the
development of the breeding phases of birds, the adopted ap-
proach of data collection provided novel information on some
aspects of its reproduction. The number of breeding events of
A. cornuta reported in scientific investigations carried out in
the Cerrado until today (e.g., Pascoal et al. 2016) is several
times lower than that compiled in this study. This fact high-
lights that citizens can substantially contribute to improve the
knowledge regarding the breeding of aquatic birds inhabiting
the Cerrado and other biomes elsewhere.
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