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Abstract. The Chaco Eagle (Buteogallus coronatus) is a globally endangered raptor, yet little is known 
about its density. We evaluated the density of the species in two locations in the state of Minas Gerais 
and reviewed its occurrence and distribution in the state. Density estimates were 01 pair/308km2 

in Serra da Canastra National Park and 01 pair/549km2 in the Araguari river valley. Our review 
indicated the occurrence of the species in 123 municipalities, 27 of which were identified as probable 
breeding sites and seven confirmed as nesting areas. Despite its wide distribution and occurrence 
in degraded areas, the low-density estimates indicate that the species is particularly vulnerable to 
stochastic and threatening events mediated by humans 
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Resumen. El Águila Coronada (Buteogallus coronatus) es una rapaz en peligro de extinción a nivel 
mundial y se sabe poco sobre su densidad en Brasil. En este documento evaluamos su densidad 
en dos lugares del estado de Minas Gerais. Además, revisamos la ocurrencia y distribución de 
la especie en el estado. Nuestras estimaciones de densidad oscilaron entre 01 par / 308km2 en el 
Parque Nacional Serra da Canastra y 01 par / 549km2 en el valle del río Araguari. Nuestra revisión 
indicó la presencia de la especie en 123 municipios, 27 de los cuales fueron identificados como sitios 
probables de reproducción y siete áreas confirmadas de anidación. A pesar de su amplia distribución 
y ocurrencia en áreas degradadas, sus estimaciones de baja densidad, hacen que la especie sea 
particularmente vulnerable a eventos estocásticos y amenazados mediados por humanos. 

Palabras clave. Accipitridae, densidad, abundancia, distribución
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INTRODUCTION

Assessing the distribution and abundan-
ce of organisms is essential to identifying 
attributes that predispose species to extinc-
tion, as well as predicting future scenarios 
and directing resources and proactive con-
servation efforts (Fisher and Owens, 2004). 
This can be exceptionally important for 
top predators, such as large birds of prey, 
as some species are particularly sensitive 
to anthropogenic pressures, particularly 
habitat loss, and are therefore more vul-
nerable to extinction than other groups of 
birds and vertebrates (McClure et al., 2018). 
This vulnerability is due to the ecology 
and life history of these large birds, such 
as the need for extensive home ranges and 
having low reproductive rates and popu-
lation densities (Newton, 1979; Jullien and 
Thiollay, 1996; Sergio et al., 2006; Thiollay, 
2007). Thus, some of these species are con-
sidered “umbrella species”, since their con-
servation guarantees the maintenance of 
populations of species of lower trophic le-
vels (Newton, 1979; Sergio et al., 2006). The-
se birds can also be used as ideal “flags” 
for the conservation of threatened habitats 
worldwide (Bierregard, 1998; McClure et 
al. 2018).

The Chaco Eagle (Buteogallus coronatus) 
is one of the largest birds of prey ranging 
in South America, with a wide distribution 
of about 3 million km2 in the Neotropical 
region, occurring in eastern Bolivia, Brazil, 
Paraguay, Uruguay and Argentina (Fergu-
son-Lees and Christie, 2001). The species 
also inhabits different environments, such 
as chaco, savannas, palm swamps, dry 
forests and pastures (Parker et al., 1996; 
Ferguson-Lees and Christie, 2001; Maceda, 
2007; Tubelis, 2009; Zorzin et al., 2021). 

The Chaco Eagle is currently categori-
zed as “Endangered” by the IUCN Red 
List of Threatened Species (BirdLife Inter-
national, 2016). Habitat degradation and 

fragmentation have been indicated as the 
main conservation problems for the species 
(Albuquerque et al., 2006; Granzinolli et al., 
2006; Baumgarten, 2008; Soares et al., 2008; 
BirdLife International 2016), while anthro-
pic persecution is also an important issue, 
as documented in Argentina (Sarasola and 
Maceda, 2006; Sarasola et al., 2010; Barbar et 
al., 2016) and occasionally in Brazil (Baum-
garten, 2008). Collisions with transmission 
lines and other structures, roadkill, fires 
at breeding sites and poisoning are other 
threats to the species (Maceda et al., 2003; 
Sarasola and Maceda, 2006; Maceda, 2007).

Despite its wide geographical distribu-
tion, some studies have indicated that the 
species occurs at low densities (Ferguson 
Lees and Christie, 2001; Granzinolli et al., 
2006; Fandiño and Pautasso, 2014; Barbar et 
al., 2016), but they lack detailed data and the 
only mention of its probable density in Bra-
zil does not show how the result was calcu-
lated. Therefore, we present here an estima-
te of the density of the Chaco Eagle in two 
areas in Minas Gerais, Southeast Brazil, and 
discuss its occurrence in the state. 

MATERIAL AND METHODS

Study Area 

The study was developed in the state of 
Minas Gerais, located in the Southeast Re-
gion of Brazil (Figure 1). Occupying an area 
of 588,384 km2, the state includes areas of 
three Brazilian biomes: Atlantic Forest, Ce-
rrado and Caatinga. The coverage of these 
biomes, however, has been drastically re-
duced due to the historical territorial occu-
pation of Minas (Drummond et al., 2005). 

Efforts to estimate the density of the spe-
cies were concentrated in two locations in 
Minas Gerais that were investigated as bree-
ding sites for the species (Zorzin et al., 2021) 
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(Figure 1): the Araguari river valley and Se-
rra da Canastra National Park (SCNP) (Fi-
gure 1). The Araguari river valley is located 
in the Mineiro Triangle region, between the 
municipalities of Araguari and Uberlândia. 
The native vegetation has been drastically 
reduced and replaced by extensive pastu-
res and plantings. Cerrado remnants above 
the river have been heavily managed for 
the establishment of pastures and the mo-
dernization of agricultural techniques of 
edaphic correction for the production and 
export of grains. Forest remnants are con-
centrated the drainage of the river, where 
relief limited the advance of agropasto-
ral activities, with steeper slopes of some 
stretches remaining more isolated. These 
remnants are in different stages of succes-
sion and possess deciduous and semi-de-
ciduous forests. The riparian forest of the 

Araguari River is narrow, with its composi-
tion being influenced by adjacent seasonal 
formations and areas of contiguous pastu-
res (Rodrigues et al., 2010). SCNP is located 
in the southwest portion of Minas Gerais, 
in the municipalities of São Roque de Mi-
nas, Delfinópolis and Sacramento, and re-
presents one of the largest reserves in the 
state with an area of 1,978 km2. There are 
several Cerrado physiognomies in SCNP, 
such as cleared fields, campo cerrado, ce-
rrado sensu strictu, humid fields, gallery 
forests and hillside forests. Most of SCNP 
is covered by open vegetation, represen-
ted by clean fields and rocky fields, which 
have high rates of endemism (Romero and 
Nakajima, 1999; Carmo and Peralta, 2016), 
while forest formations occur on a smaller 
scale, concentrated in drainages and on slo-
pes or as small fragments isolated in fields.

Figure 1 - Location of the state of Minas Gerais and study areas. 
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 Mapping of Pairs and Density Estimates

Minimum density of the Chaco Eagle 
was based on the number of individuals re-
corded through simultaneous observations 
and differentiated by flight feather molting 
(missing/damaged rectrices and remiges) 
and plumage pattern (adult, sub-adult or 
immature). Observation points and routes 
were distributed around sites with records 
of eagles (as indicated by Zorzin et al., 2021), 
with the aim of mapping the movements 
of individuals. Areas between occurrence 
sites were intensely sampled, with those 

lacking registration being considered unoc-
cupied (gaps). Minimum territory size was 
estimated by minimum convex polygon, as 
adapted by Thiollay (1989a, b), when the 
itineraries of observed individuals were ca-
refully described and mapped.

The density of the species in the Araguari 
river valley was estimated in an area of 1,097 
km2 (Figure 2) between 2014 and 2019. Two 
sampling methodologies were used and co-
vered the entire area (Thiollay, 1989b; Car-
valho Filho et al., 2009): observation points, 
aimed at mapping pairs (spot mapping), and 
routes by car and boat. At each of 31 selected 

Figure 2 - Location of the Araguari river valley (above) and Serra da Canastra National Park (below), indicating 
observation points and routes.
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points (Figure 2), all movements and routes 
of birds were mapped during five hours (8 
am – 1 pm) and subsequently plotted on a 
digital image for calculating the distance 
of some displacements and the minimum 
limit of territories and possible unoccu-
pied areas. Points with eagle records were 
repeatedly sampled throughout the sur-
veys, while those without any records were 
sampled only twice. Therefore, considering 
all repetitions, the total effort included 131 
samples and 655 observation hours. Several 
car and boat routes were also performed in 
the reservoirs of Amador Aguiar I and II 
hydroelectric power stations, for a total of 
1,692 km, of which 1,288 km were on roads 
and 404 km in reservoir lakes. The routes 
were repeated several times to verify the 
use of places with the registration of indi-
viduals and to identify occupied territories 
and unoccupied areas between them.

The distance between pairs in SCNP was 
estimated by car transects (Figure 2) on 
internal roads that covered an area of 923 
km2. A total of 1,400km was sampled bet-
ween 2015 and 2018. The surroundings of 
places with eagle records were sampled by 
road as well as by foot in fields to determi-
ne the use and occupation of areas between 
occupied sites. 

Occurrence and Distribution 
in Minas Gerais

Bibliographic research included consul-
ting Web of Science; online databases such 
as Google Scholar and SORA (Searchable 
Ornithological Research Archive), looking 
for citations in scientific journals; and the 
GRIN network (Global Raptor Information 
Network), looking for publications about 
the Chaco Eagle in Brazil. Records in ima-
ge and vocalization libraries, such as Wi-
kiaves, Ebird and Xenocanto, were also 
considered and all published photos and 

vocalizations of the Chaco Eagle were va-
lidated. Records prior to 2000 were consi-
dered historical. Locations with records of 
pairs in courting and mating rituals or ac-
companied by juveniles were designated as 
probable nesting sites.

RESULTS

Pair Mapping and Density Estimates 

Two pairs were identified in the Araguari 
River valley spaced 18 km apart (Figure 3): 
Pair 1, with nest discovered in Pau Furado 
State Park; and Pair 2, occupying a terri-
tory in the area influenced by the Amador 
Aguiar II Dam, but without nest registra-
tion. Observations at Pau Furado State Park 
did not favor the mapping of the resident 
couple, but did indicate an area of occupa-
tion of at least 20 km2

 (Figure 3). Connec-
ting the most extreme points (MPC) of the 
movements of Pair 2 indicated a minimum 
area of occupation of approximately 81 km2 
(Figure 3). Direct observations recorded 
daily displacements that reached up to 11 
km for Pair 2.

The occurrence of two resident pairs re-
sults in a density of 01 adult/274 km2, or 01 
pair/549 km2. The extensive sampling effort 
indicated the existence of unoccupied areas 
(gaps), which extend 15 km between the 
mapped points of the monitored pairs on 
the Araguari margin.

All records in the Araguari river valley 
were concentrated in the river valley itself 
and restricted to areas of pasture with scat-
tered trees, remnants of native vegetation 
and transmission towers. The species was 
not observed above the river ravine, where 
the landscape is more intensively managed 
with more extensive monocultures, such as 
soy, sorghum and corn, and without forest 
fragments and tall trees.
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Figure 3 - Locations of eagles, nest and territories of Chaco Eagle pairs in the Araguari river

Figure 4 - Locations of eagles, nest and territories of Chaco Eagle pairs in Serra da Canastra National Park.
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Occurrence and Distribution
in Minas Gerais 

Overall, the Chaco Eagle has been recor-
ded in 123 municipalities of Minas Gerais 
(Figure 5), including locations indicated 
in the bibliographic review of the present 
study and occasional records between 
2007 and 2019. 

Historical records (prior to 2000) repre-
sented only 4% of the occurrence locations 
for the Chaco Eagle and only five munici-
palities. Zorzin et al. (2006) indicated three 
additional occurrence locations, followed 
by Lombardi et al. (2007, 2012) with other 
records in the southern portion of the sta-
te. The municipalities mentioned on the 
Wikiaves platform make up 87.5% of the 
municipalities where the species occurs, 
according to the bibliographic research (N 

Three pairs and a nest were recorded in 
the sampled area of SCNP: Pair 1, occu-
pying a territory covering the eastern por-
tion of SCNP (São Roque entrance); Pair 2, 
with a nest identified near Rolinhos wa-
terfall in the central portion of SCNP; and 
Pair 3, occupying the area surrounding the 
Sacramento entrance, at the west end of 
SCNP (Figure 4). The occurrence of three 
resident pairs results in a density of 1 pair 
/ 308 km2.

Mapping the routes of individuals indi-
cated a minimum area (MCP) of 30 km2 for 
Pair 1 and a minimum area of 33 km2 for 
Pair 2 (Figure 4), with direct observations 
of daily displacements exceeding 8 km. Pair 
3 was always observed around the Sacra-
mento entrance, but it was not possible to 
map the individuals. The distance between 
the pairs ranged from 11.8 to 27 km.

Figure 5 - Municipalities of the state of Minas Gerais with recorded occurrence of the Chaco Eagle, including those 
with possible and confirmed breeding.
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= 105 locations), all of which were valida-
ted.

Among these occurrence locations, eight 
were in fully protected Conservation Units: 
Estação Ecológica do Tripuí (Andrade and 
Andrade, 1998), Veredas do Peruaçu State 
Park, Grande Sertão Veredas National Park 
(Schubart, 2014), Serra da Canastra Natio-
nal Park, Itatiaia National Park, Rola Moça 
State Park (CEMAVE, 2018), Serra da Boa 
Esperança State Park (Diniz, 2019) and Pau 
Furado State Park.

 The present compilation indicates that 
27 municipalities can be identified as likely 
breeding locations due to records of adults 
accompanied by juvenile individuals or ex-
hibiting reproductive behavior (copulation). 
Seven municipalities had nest records, inclu-
ding the five described by Zorzin et al. (2021), 
the historical record in Unaí (Andrade and 
Andrade, 1998), and photographic records 
of active nests in the municipality of Bonito 
de Minas (Santos, 2016; Teixeira, 2016).

DISCUSSION

The wide distribution of the Chaco Eagle 
in Minas Gerais, with records in 123 munici-
palities, indicates its resilience in the face of 
environmental changes since most locations 
were not in reserves or preserved areas and 
were characterized by degraded and frag-
mented vegetation. The ability of other great 
eagles to adapt to environmental changes 
has already been evidenced (Suárez et al., 
2000; Grande et al., 2018).

However, we believe that the increase in 
the number of Chaco Eagle records in Mi-
nas Gerais is due more to the advance of 
outdoor tourism activities and the increase 
in the number of birdwatchers, incited by 
the emergence of websites with ornitholo-
gical records, than it is an indication of dis-
tribution expansion caused by population 
increase.

In addition, neighboring municipalities 
must be analyzed for the occurrence of the 
species. Considering the estimates of den-
sity and distance between pairs presented 
here, individuals and pairs can cover large 
areas and promote records in different lo-
cations of adjacent municipalities. This con-
sideration becomes even more relevant for 
dispersed immature individuals, as juveni-
les have been found to use extensive territo-
ries (Rodríguez et al., 2011; Urios et al., 2014); 
such as an immature monitored by satellite 
telemetry covering an area of 12,845 km2. 
Juvenile dispersion for large birds of prey, 
with their slow maturity and large home 
ranges, can take several years until the esta-
blishment of a breeding territory (Urios et al. 
2007, 2014). Such information must be taken 
into account when considering populations 
at the regional level, as a juvenile from one 
location in a state can cover a large area and 
be recorded in another location, far from its 
place of origin, thus causing an overestima-
tion of population size. This is the reason 
why we chose not to consider records of iso-
lated juveniles in the identification of proba-
ble nesting sites in Minas Gerais.

Even with the large number of locations, 
the Chaco Eagle was recorded in only six 
fully protected conservation units. Consi-
dering the extensive home ranges of eagles, 
only large parks, such as SCNP, Itatiaia Na-
tional Park, Veredas do Peruaçu State Park. 
and Grande Sertão Veredas National Park, 
have extensions capable of encompassing 
occupied territories and, thus, providing 
greater protection to resident individuals. 
Since territories can exceed the limits of sma-
ller parks and reserves, individuals end up 
being exposed to anthropic threats when in 
external areas.

Reports of the slaughter of Chaco Ea-
gles in Brazil have come from the states of 
Mato Grosso and Mato Grosso do Sul (the 
Pantanal biome) and Goiás and Tocantins 
(Baumgarten, 2008). Despite the lack of 
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such records for Minas Gerais, we belie-
ve in the regional existence of this threat 
because, in general, birds of prey are re-
cognized as a threat to domestic livestock 
by rural residents (Soares et al., 2008; Sara-
sola et al., 2018). In addition to the loss of 
adults through hunting and persecution, 
which reduce the effective population 
size, threats faced by juveniles during the 
dispersal period can also have important 
consequences for population dynamics 
(Urios et al., 2014). The removal of indivi-
duals in natal dispersal, due to the afore-
mentioned causes, tends to further reduce 
the recruitment capacity of a population, 
thus compromising regional persistence of 
the Chaco Eagle.

It is important to note that most of the 
records compiled here for the Chaco Eagle 
were from outside of protected areas. Thus, 
this eagle becomes exceptionally vulnera-
ble given its large size and its conspicuous 
nature, as documented in the field with the 
observation of individuals alighting in a 
remarkable way in rural areas or in trees 
emerging from the edge of forest frag-
ments. In view of this, we recognize that it 
is essential to establish environmental edu-
cation programs for human populations li-
ving in areas where the species occurs, but 
especially where there are reproduction si-
tes that are not protected by law.

There are few data available on the size of 
territories used by established adult Chaco 
Eagles. In Argentina, Rodríguez et al. (2011) 
state that adults can cover an area of 600 
km2, while Galmes et al. (2017) indicate the 
occurrence of up to 30 pairs in an area of 
12,000 km2, which generates a density of 
01pair/400 km2. The only density estimate 
in Brazil (Parque Nacional das Emas, sta-
te of Goiás) was approximately 01indivi-
dual/500 km2 (Baumgarten 2008), but the 
methodologies and analyses involved in 
making this estimate were not described in 
detail. The density estimates of the present 

study (01pair/549 km2 for the Araguari ri-
ver and 01pair/308 km2 for SCNP) are close 
to previous projections and may be an in-
dication of the positive influence of habitat 
preservation on density since it was higher 
in SCNP, where all native vegetation is pre-
served and eagles are protected from hu-
man pressure. 

These results indicate that the Chaco Ea-
gle occurs at densities that are lower than 
those of other large Neotropical raptors, 
including congeners such as the Common 
Black Hawk (Buteogallus anthracinus) in 
Mexico (Sadoti, 2008) and the Great Black 
Hawk (Buteogallus urubitinga) in Guatemala 
(Gerhardt et al., 2012); as well as other Neo-
tropical eagles such as the Black-chested 
Buzzard-eagle (Geranoaetus melanoleucus) 
(Hiraldo et al., 1995, Saggese and De Lucca, 
2001) and the Harpy Eagle (Harpia harpyja) 
(González and Vargas, 2011, Sanaiotti et al., 
2015).

Although conservative, considering mini-
mal densities and not considering probable 
immature individuals and wandering sub-
adults, we believe that our estimates do not 
deviate from the real values, considering 
the substantial sampling effort employed 
throughout the evaluated areas, including 
repeated sampling in places without re-
cords (considered as unoccupied areas). 
Furthermore, more population censuses in 
other areas of Brazil are of fundamental im-
portance to ascertain differences in Chaco 
Eagle density between altered landscapes 
and protected areas and for better popula-
tion projections on a large spatial scale.

CONCLUSIONS

Other authors have suggested that the 
main threat to the conservation of the Cha-
co Eagle in Brazil is habitat loss and degra-
dation, mainly in the Cerrado and in the 
south of the country (Barcellos and Accor-
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di, 2006; Albuquerque et al., 2006; Baum-
garten, 2008; Soares et al., 2008). Howe-
ver, its wide occurrence in Minas Gerais, 
with reproduction and the maintenance 
of reproductive sites in more altered areas 
(Zorzin et al., 2021), suggests that this fac-
tor may not represent the greatest threat 
to its regional conservation. Some species 
of birds of prey that occupy open environ-
ments, including large eagles, can adapt to 
landscapes dominated by agricultural acti-
vities (Grande et al., 2018). Our results indi-
cate that this may be the case for the Chaco 
Eagle as well. However, the species seems 
to have a tolerance limit for the type of land 
use and activity carried out, avoiding areas 
of extensive cultivation without remnants 
of native vegetation and tall trees, as ob-
served in the Araguari river valley with no 
records above the river ravine. Our results 
also suggest that changes in the landscape 
influences the density of the species, given 
the difference recorded between the sam-
pled areas.

In addition, the Chaco Eagle has already 
disappeared from some places within its 
geographical extension and seems to be 
declining in others (Fandiño and Pautasso, 
2013; Azpiroz and Cortés, 2014), which may 
be due to the loss of individuals to hunting, 
chase, collision, electrocution and the sy-
nergy of these threats with greater changes 
to their habitat. These problems have been 
indicated as the most significant threats to 
the conservation of the Chaco Eagle in Ar-
gentina (Sarasola and Maceda, 2006; Mace-
da, 2007; Barbar et al., 2016), precisely be-
cause of their reduced population density. 
Despite the small sample, the present re-
sults confirm the occurrence of the Chaco 
Eagle at low densities, in addition to its 
slow reproductive process and low repro-
ductive success, as described by Zorzin et 
al. (2021), descriptors that tend to make lo-
cal populations exceptionally more vulne-
rable to proximal causes of extinction, such 

as stochastic events and human-mediated 
problems.
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