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TThe Crane Hawk (Geranospiza caerule-

scens) is a species of bird in the Accipitridae fam-
ily, characterized by its hoooked beak and sharp 
talons (Ridgely and Gwynne 2005). It measures 
between 43-51 cm tall and has a wingspan of 
98 cm. It has a small head and a thin appear-
ance, long reddish-orange legs, red irises, and 
long, rounded wings. It has slate black feathers, 
with white barring on the lower part of the belly, 
thighs and subcaudales. Its tail is long and black 
with two wide white stripes (Fagan and Komar 
2016, Vallely and Dyer 2018).

The Crane Hawk forages in the woods, clumsily 
hopping from branch to branch. It can hang up-
side down in search of rodents, bats, small birds, 
frogs, lizards, snakes, and large insects hidden in 
epiphytes and crevices. Occasionally it goes down 
to the ground. It also flies low over open boggy 
areas in a harrier-like manner. Occasionally it 
soars, somewhat resembling a Buteo hawk (Sutter 

rescue aNd care of two craNe Hawk 
(Geranospiza caerulescens) NestliNgs 

eN el salvador

By Luis Pineda1, Mónica Pacas-Mejía2 and Raúl Molina-Fuentes2

1Dirección General de Ecosistemas y Biodiversidad, Ministerio de Medio Ambiente y Recursos Naturales (MARN). 
San Salvador, El Salvador 

2Escuela de Biología, Universidad de El Salvador (UES) San Salvador, El Salvador
email: lpineda@marn.gob.sv, mpacas96@gmail.com, raul.emolina@hotmail.com

et al. 2001, Ridgely and Gwynne 2005, Vallely 
and Dyer 2018). It is distributed from Mexico 
to northern Argentina and Uruguay (Ridgely and 
Gwynne 2005). In general, its habitat ranges from 
the upper understory to the canopy and edges of 
semi-humid to humid second-growth broadleaf 
forests, swamps, mangroves, and marshes. It is 
more common in dense gallery forests in arid or 
semi-humid regions (Friedmann et al 1950, Val-
lely and Dyer 2018).

The first records of G. caerulescens in El Salvador 
date from the 1930s, when Dickey and van Ros-
sem (1932) reported it as a fairly common resi-
dent in the coastal plains of the country, and less 
common in the surroundings of the Lempa River, 
reaching as far as Colima. Komar et al. (2007) 
proposed a national distribution where they con-
sider it as a Critically Endangered, resident, forest 
generalist. Pérez León (2007), in his study on di-
urnal raptors and the effect of fragmentation and 
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other environmental factors on biological diver-
sity, describes G. caerulescens as a resident, wet-
land specialist. Currently in El Salvador, this spe-
cies mainly frequents coastal marine ecosystems, 
wetlands, mangroves, and areas near rivers (Fagan 
and Komar 2016). Important sites where the spe-
cies has been recorded are Bahía de La Unión, 
department of the same name, Bahía de Jiquilis-
co, Usulután Department, Laguna El Jocotal, 
San Miguel Department, Cerrón Grande reser-
voir, Chalatenango Department, San Salvador, 

Cuscatlán and Cabañas, and in the Normandía 
Natural Protected Areas (NPA), Usulután De-
partment, San Diego and San Felipe Las Barras, 
Santa Ana Department, and in Santa Rita-Barra 
de Santiago, Ahuachapán Department. Morazán 
is the only department that does not have records 
for this species in eBird. Although Funes and Bo-
laños (2014), in their research on the avifauna of 
Normandía NPA, mention that G. caerulescens 

nests at this site, no detailed information exists.

Figure 1. Crane Hawk (Geranospiza caerulescens) nestlings found in the vicinity of  San Diego Beach, La Lib-
ertad Department, El Salvador. Photos © Samuel Pérez 
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On 25 May 2020, in the vicinity of San Diego 
Beach, La Libertad Department, at 13° 28'22.53 
"N; 89° 16'3.76" W, a nest with two Crane Hawk 
nestlings was found. The nest, built in a coco-
nut tree (Cocos nucifera), had been accidentally 
knocked down when trees in the area were being 
pruned. 

The nestlings were rescued by local community 
members. Local authorities then transfered them 
to the veterinary medical clinic of the Ministry 
of Environment and Natural Resources (MARN) 
located in the department of San Salvador for vet-
erinary and ethological medical evaluation, and 
rehabilitation. A medical check-up revealed that 
both nestlings were in good condition.

Between 25 May and 18 June, the growth and 
development of the nestlings was observed. Ini-
tially, they had been covered in white down with 
some black feathers emerging on the wings and 
part of the neck, their legs were yellowish / or-
ange and their eyes were yellow (Figure 1). Over 
the month, their black feathers emerged nearly 
completely, which covered their entire bodies, ex-
cept for their faces, which were ash white. The 
eyes were still yellow and their legs began to turn 
more orange (Figure 2).

During their rehabilitation,  they were initially 
hand-fed (with pincers) pieces of chicken. Two 
weeks later, they were provided chopped chicken 
meat to eat on their own. Subsequently, they were  
provided a more varied diet that included day-old 

Figure 2. Immature Crane Hawks undergoing reha-
bilitation - clear changes in their plumage over time 
are visible. Photos © Dennys Valdez.
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chicks and mice cut into pieces. After 45 days, 
the birds were provided whole day-old chicks and 
mice, which were opened slightly to provide the 
birds with easy access to exposed muscles, intes-
tines, and  the internal cavity. Finally, 15 days lat-
er,  live chicks and mice were placed in the kennel 
(carrier cage).

On 19 June 2020, the juvenile hawks were trans-
ferred to the La Cañada Quarantine Center in La 
Unión Department. Here, they would begin their 
conditioning stage prior to their release. To build 
their flight skills, they were flown in an open area, 
uising falconry techniques.

On 31 October, according to J. Coto and K. Ru-
bio (pers. comm.) both hawks were healthy. At 

the time of the writing of this publication, the 
two hawks remain under periodic veterinary 
medical controls and ethological observation, to 
determine when they should be released accord-
ing to the indications of the veterinary medical 
staff and the biologist in charge (Figure 3).

These findings and observations reveal the impor-
tance of wildlife rehabilitation centers. In addi-
tion, they can be useful to generate interest in this 
species and motivate detailed research on it in El 
Salvador.
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TThe American Kestrel (Falco sparverius 

[Linnaeus, 1758]) is a bird of prey that belongs 
to the Falconidae family. Its general appearance 
is that of a small and slender falcon whose length 
ranges from 25 to 28 cm, with a long tail and 
wings. The adult male has a reddish-brown tail 
with a broad, black tip. Its body has reddish parts 
that contrast with its grayish-blue wings. Females 
have reddish wings with strong black bars. Their 
body is reddish brown, with many black stripes. 
The tail is pale reddish with thin dark brown bars. 
When perched, white cheeks and two vertical 
black bars are observed on each side of the face in 
both sexes. The legs are yellow. Immatures are al-
most identical to adults (Rand and Traylor 1954, 
West 1988, Stokes 1996, Sibley 2000, Stiles and 
Skutch 2003, Fagan and Komar 2016).

When hunting, Falco sparverius, perches on wires, 
electric poles or on the tips of isolated trees in 

NestiNg aNd distriButioN of americaN 
kestrel (Falco sparverius) [liNNaeus, 1758] 

iN el salvador 

By Luis Pineda1, Danilo Orellana2, Julio Pereira1, Hermes Ramos1 and Christian Aguirre-Alas2

1Dirección General de Ecosistemas y Biodiversidad, de Medio Ambiente y Recursos Naturales, El Salvador
email: lpineda@marn.gob.sv 

2Escuela de Biología, Universidad de El Salvador
 email: danilog.orelm@gmail.com

order to search for its prey. It flies lightly and deli-
cately before pouncing on its prey at high speed. 
Its most common prey include insects, although 
it can hunt mice, lizards, and other small birds 
(Rand and Traylor 1954, Stokes 1996, Stiles and 
Skutch 2003, Fagan and Komar 2016).

F. sparverius breeds in western Alaska and north-
ern Canada, south through Central America and 
the Antilles, and in South America from Colom-
bia to Tierra del Fuego (Stiles and Skutch 2003). 
It inhabits mainly open areas, including urban 
zones (Stokes 1996, Stiles and Skutch 2003). It 
nests in natural cavities such as holes in trees, in 
nest boxes or on the edges of cliffs (Stokes 1996), 
as well as in cavities excavated by other birds 
(Hamerstrom et al 1973). It doesn not use nest-
ing materials. It lays three to seven eggs that are 
pinkish with dark spots. The incubation time is 
between 29 to 31 days. The time from when the 
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nestlings hatch to when they leave the nest is be-
tween 29 to 31 days (Stokes 1996).

In El Salvador, the American Kestrel is consid-
ered a resident and migratory species (Ibarra 
2013, MARN 2018). It is distributed below 
3,000 m.a.s.l. (Rand and Traylor 1954, Fagan 
and Komar 2016), and is an open space gener-
alist, inhabiting semi-open fields with scattered 
trees and shrubs, upland valleys, and gentle slopes 
that have been deforested. It is sometimes found 
in occasional patches of tropical deciduous forest 
(Dickey and van Rossem 1938, Rand and Traylor 
1954, Thurber et al 1987, Komar 1998, Rojas-
Soto et al 2009, Andino and Galán 2011, Fagan 
and Komar 2016, MARN 2018, Herrera and 

Domínguez 2020). This species is classified glob-
ally as Least Concern, according to the IUCN 
Red List (BirdLife International 2020). For El 
Salvador, it is not on the official list of Threatened 
or Endangered wildlife species (MARN 2015).

Methods

Literature Review

An exhaustive review of 22 scientific publications, 
62 gray literature (theses, consultancy reports, 
management plans, among others) (Table 1) and 
the eBird platform were carried out to enrich the 
present study (Table 2). With the information 
from those records, we prepared a distribution 
map of F. sparverius for El Salvador (Figure 1).

Figure 1. Distribution records and nesting sites of Falco sparverius in El Salvador
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Nesting site locations

La Ermita Natural Protected Area

The La Ermita Natural Protected Area is 169.87 
hectares. It is located in the northern part of the 
Morazán Department, in the mountainous area 
of   the municipalities of Arámbala and Joateca, in 
the upper Sapo River Basin, which in turn forms 
the Torola River Basin. 

It is a mosaic of intervened vegetation, mainly 
pine-oak forest, with signs of a marked overex-
ploitation of the forest, due to the incidence of 
fires, selective logging and damage by invasive 
plague species (Pineda et al 2016).

Here, we made daily observations of 10 minutes 
each, for a period of 20 continuous days. During 
these observations, we made notes on behavior 
and created a photographic record, using a Can-
on 16.1 Megapixel Full HD camera. We took 
geographic coordinates with a Garmin X30 GPS 
(Global Positioning System).
 
San Ignacio 

San Ignacio is a municipality in the Chalatenan-
go Department. It covers an area of   69.15 km2 
and is located at 1,010 m.a.s.l. The Sumpúl, Los 
Pozos, San Ignacio, Nunuapa, Jupula, Chiquito, 
El Valle, and El Rosario Rivers irrigate the mu-
nicipality. 

Figure 2. Female Falco sparverius guarding the nest in a Yellow Pine (Pinus oocarpa) tree, in the La Ermita 
Natural Protected Area. Photo © Julio Pereira    
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Its main tourist attractions are El Peñón de Caya-
guanca, Cerro El Pital located at 2,730 m.a.s.l., 
and Cantón Las Pilas where there are crops of a 
great variety of fruits and vegetables. It has pine-
oak and oak forests, with alterations in the envi-
ronment due to agricultural practices and burn-
ing of the soil (Moreno et al 1995).

At this site, we collecte data during a single ob-
servation period of 30 minutes. We used a Canon 
16.1 Megapixel Full HD camera to create photo-
graphic records and geographic coordinates were 

taken with a Garmin X30 GPS (Global Position-
ing System).

Results and Discussion

On 7 March 2019, a breeding pair of American 
Kestrels was documented in a dry pine forest 
within the La Ermita Natural Protected Area, mu-
nicipality of Joateca, Morazán Department (13° 
56'52.3 "N; 88° 04 ' 20.1 "W, at 1,071 m.a.s.l). A 
female was observed several times entering a nest 
cavity with food - mainly orthoptera (grasshop-
pers and crickets). The cavity was 15 m high in a 

Figure 3. Lt. Adult male and female American Kestrels feeding on orthoptera, in the La Ermita Protected Natu-
ral Area, municipalities of Arambala and Joateca, Morazán Department. Photo © Julio Pereira. 

Figure 4. Rt. Two male (adult above and juvenile below) American Kestrels, perched above an adult female, in 
a dry Pinus oocarpa snag, in the La Ermita Natural Protected Area, municipalities of Arámbala and Joateca, 
Morazán Department. Photo © Julio Pereira



www.neotropicalraptors.org                                                                                                                           Page - 13 

dry Yellow Pine (Pinus oocarpa) tree [Schiede ex. 
Schltdl]. The cavity had been made by an Acorn 
Woodpecker (Melanerpes formicivorus) in previ-
ous years according to notes taken by the park 
rangers during their routine patrols.

During our observations, we heard the nestling 
calling from inside the nest cavity. The female re-
mained guarding the nest, sticking her head out 
of the hole (Figure 2).  At one point, both adults 
were also observed feeding near the nest (Figure 
3). On another occasion, all three individuals 
(Figure 4) - the adult pair and a fledgling - were 
observed. The fledgling was distinguished by its 
streakless chest and the evident down still present 
on parts of its body.

On 16 March 2019, in San Ignacio, three Ameri-
can Kestrels were observed. The adult female and 
a juvenile were perched in a Kapok tree  (Ceiba 

pentandra) at a height of approximately 25 m. On 
the same branch was a nest, made of dry twigs, 
built on a Tillandsia sp. (Family Bromeliaceae). 
The male was perched on the perimeter of the 
nest, keeping watch. The female approached to 
feed the juvenile a rodent (Family Cricetidae) 
(Figure 5). After feeding, the juvenile and the fe-
male moved to another tree 500 m away to join 
the male. They were not subsequently observed at 
the site again. Due to the fact that we observed 
these individuals only once, we cannot conclude 
if the mentioned nest was used by the pair for 

nesting or not. Although F. sparverius tends to 
nest within cavities and crevices (Hamerstrom et 
al 1973, Stokes 1996) there are occasional reports 
of the species using twig nests built and subse-
quently abandoned by other bird species (GRIN 
2021).

This nest was located at 14° 19'47.2 "N; 89° 
11'14.7" W, at 960 m.a.s.l. in an open ecosystem 
(paddock) 900 m away from the “Hotel Entre Pi-
nos”, municipality of San Ignacio, department of 
Chalatenango. It is worth mentioning that one of 
the adults (female due to its plumage coloration) 
had a mark on her right leg, similar to an atypi-
cal band, more similar to something homemade 
(Figures 6 and 7). Possibly it is a bird that had 
been in captivity and has escaped or been released 
(M. Curti pers. comm. 2020).

Neither of the two nests in this study matches 
the documented clutch size for the species, which 
ranges from two to five chicks (Richards 1970, 
Hamerstrom 1973, Pacheco 1987, Balgooyen 
1989, Stokes 1996, Liébana et al 2009, Salazar et 
al 2012). This difference may be due to the avail-
ability and quality of food, as stated by Balgooy-
en (1989). However, it is possible that the rest of 
the chicks had been predated upon prior to our 
discovery of the nests, as noted by Salazar et al. 
(2012) who documented a nest with four chicks, 
that eventually failed as evidenced by an empty 
nest and remains of the nestlings on the ground.
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Conclusion

These observations constitute the first published 
documentation of F. sparverius nesting in El Sal-
vador. The species has been documented in El Sal-
vador since 1938 by Dickey and van Rossem, it 
occurs throughout the country, and is common in 
urban areas. However, in spite of this, the Ameri-
can Kestrel has been little studied in El Salvador. 

In general, nesting sites for F. sparverius are not 
difficult to access (Stokes 1996). However, due to 
the fact that they tend to nest in cavities excavated 
by other bird species (Richards 1970, Balgooyen 
1989, Stokes 1996) the nests may be confused as 
belonging to other species, such as those of the 

Corvidae family (Richards 1970) or from the Pic-
idae family (Stokes 1996, Richards 1970).

Documentation of these nests are important for 
the conservation of this species in El Salvador. 
These obervations help increase knowledge relat-
ed to the reproduction and nesting of F. sparveri-

us, nest sites, the tree species used for nesting, and 
nesting success, among others. This information 
can serve as a basis for future research and conser-
vation studies of the species.

Figure 5. Lt. Juvenile F. sparverius feeding on a rodent (Cricetidae); in a Tillandsia sp. where the nest was lo-
cated, within a paddock, in San Ignacio, Chalatenango Department. Photo © Christian Aguirre

Figure 6. Rt. Adult female F. sparverius, with a mark on her right leg, seemingly an atypical band, perched in a 
Ceiba pentandra. San Ignacio, Chalatenango Department. Photo © Christian Aguirre
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Departament Location Number Coordinates Source

     Ahuachapán

Parque Nacional El Impo-
sible

4 N 13º49'59.57''
O 89º56'04.80''

West 1988, Komar y Herrera 
1995, Pérez 2002

Área Natural Protegida 
Santa Rita

- N 13º48'09.7''
O 90º04'02.0''

Ramos 2009

Rio Cara Sucia - N 13º48'35.7''
O 89º59'08.3''

Pineda y Rodríguez 2008

Barra de Santiago - N 13º41'37.0''
O 90º00'40.5''

Herrera 1998

Parque Nacional El Impo-
sible

4 N 13º49'59.57''
O 89º56'04.80''

West 1988, Komar y Herrera 
1995, Pérez 2002

Área Natural Protegida 
Santa Rita

- N 13º48'09.7''
O 90º04'02.0''

Ramos 2009

Cabañas
Área Natural Montaña de 
Cinquera

4 N 13°53'03.7"
O 88°57'49.2"

Herrera et al 2004, Pineda y 
Aguirre 2019

Municipio de San Isidro - N 13º50'00.7''
O 88º43'11.5''

Flores et al 2006

Chalatenango

Área Natural La Monta-
ñona

5 N 14°7'45.38"
O 88°55'3.78"

Andino et al 2005, Pineda et al 
2016

Municipio La Palma 2 N 14º19'01.3''
O 89º10'14.5''

Dickey y van Rossem 1938

Cerro La Cañada 2 N 14º05'59.6''
O 88º43'60.0''

Ibarra et al 2008

San José Sacare - N 14º16'33.13''
O 89º09'32.33''

Dickey y van Rossem 1938

Los Esesmiles 3 N 14°23'7.60"
O 89° 6'54.18"

Dickey y van Rossem 1938

Área Natural Santa Bár-
bara

- N 14º06'01.2''
O 89º04'31.5''

Herrera 1999

Cuscatlán Área Natural Protegida 
Colima

- N 14º02'14.4''
O 89º07'13.7

Herrera et al 2006

   La Libertad

Área Natural San Juan 
Buenavista

- N 13º32'52.8''
O 89º14'21.5''

Rivera y Herrera 1998

Área Natural Protegida 
Complejo Taquillo

1 N 13º30'16.3''
O 89º29'10.5''

Pineda y Rodríguez 2007

La Paz Bosque Santa Clara - N 13º23'58.0''
O 89º04'59.1''

Ibarra 2008

Table 1. Distribution of F. sparverius in El Salvador according to scientific publications and gray literature.

La Unión

Área Natural Protegida 
Complejo Conchagua

- N 13º16'34.8''
O 87º50'01.8''

Espinal 2001

Volcán de Conchagua 1 N 13º16'34.00''
O 87º50'46.00''

Dickey y van Rossem 1938

Sistema Lagunar Los 
Negritos

2 N 13º16'56.9''
O 87º56'20.0''

Domínguez 2003
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Departament Location Number Coordinates Source
 

       

Morazán

Área Natural Protegida La 
Ermita

10 N 13º56'36.24''
O 88º4'30.36''

Pineda et al 2016

Área Natural Protegida 
San Carlos - Cacahuatique

4 N 13°45'57.98"
O 88°12'57.76"

Herrera y Rivera 2000, Bo-
laños y Pérez 2007, Pineda 
et al 2017

Monte Mayor 1 N 13º40'60''
O 87º58'59.999''

Dickey y van Rossem 1938

Sabanetas - N 13º58'26.16
O 88º7'53.62

Thurber et al 1987

Área Natural Río Sapo 2 N 13º56'50.679''
O 88º06'25.87''

Ibarra et al 2005, Pineda et 
al 2016, Herrera y Domín-
guez 2020

Área de Conservación 
Nahuaterique

1 N 13º49'59.6''
O 87º59'59.6''

MARN 2010

Municipio El Divisadero 5 N 13º36'04.35''
O 88º03'07.92

Dickey y van Rossem 1938

San Miguel

Volcán Chaparrastique 2 N 13º26'00.00''
O 88º16'00.00''

Dickey y van Rossem 1938

Laguna de Olomega - N 13º18'39.2''
O 88º03'56.2''

Herrera et al 2003

Área Natural Protegida 
San Antonio Silva-Tierra 
Blanca

- N 13º23'38.0''
O 88º01'49.0''

MARN 2017

Área Natural del Complejo 
del Jocotal

- N 13º19'57.02''
O 88º14'54.79'''

MARN 2004, MARN 2016

San Salvador

   

Área Natural Protegida 
El Espino - Bosque Los 
Pericos

1 N 13º41'24.40''
O 89º15'13.88''

Andino y Galán 2011

Ciudad Valle El Ángel 3 N 13°46'57.4"
O 89°11'56.6"

Ibarra 2018

Universidad de El Salva-
dor

- N 13º42'57.97''
O 89º12'12.49''

Pablo-Cea et al 2018

San Salvador 3 N 13º41'34.59
O 89º13'05.49''

Dickey y van Rossem 1938

Complejo Volcán de San 
Salvador

- N 13º44'16.8
O 89º17'15.0''

AAVSS 2008

San Vicente Área Natural Protegida La 
Joya

1 N 13º37'12.8''
O 88º42'55.5''

Hernández y Carranza 2004

Santa Ana

Área Natural San Diego La 
Barra

1 N 14º16'05.08''
O 89º28'10.17''

Komar y Herrera 1995, Her-
rera et al 2001, MAG 2003, 
Pineda et al 2006, Herrera et 
al 2008, Molina 2013

Lajas Parte Alta 1 N 13º49'48.0''
O 89º33'00.0''

Vega 2011

Table 1. Con't. Distribution of F. sparverius in El Salvador according to scientific publications and gray litera-
ture.
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Departament Location Number Coordinates Source

Santa Ana
(con't)

Lajas Parte Baja 1 N 13º50'01.0''
O 89º33'54.8''

Vega 2011

Bosque La Presa 1 N 13º49'58.6''
O 89º30'40.3''

Vega 2011

Municipio San Antonio 
Pajonal

1 N 14º11'52.3''
O 89º34'51.5''

Aguilar et al 2016

Complejo Lago de Güija - N 14º17'13.7''
O 89º29'41.7''

Herrera 2005

Parque Nacional Monte-
cristo

5 N 14º23'3.05''
O 89º23'3.58''

Komar 2002, MAG 2003

Área Natural Protegida La 
Magdalena

14 N 14º01'47''
O 89º42'02''

Dueñas y Rodríguez 2001, 
García et al 2010, MARN 
2011, MARN 2014

Sonsonate

Complejo San Marcelino - N 13º48'38.6''
O 89º34'03.8''

Komar y Herrera 1995, Rivera 
2000, Pineda et al 2013

Área Natural Protegida El 
Balsamar

1 N 13º37'27.9''
O 89º38'04.5''

Franco y Galán 2010, Madrid 
et al 2010

Área Natural Los Volcanes - N 13º49'38.0''
O 89º37'24.0''

MARN 2004

Área Natural Protegida 
Plan de Amayo

3 N 13º41'27.2''
O 89º38'50.7''

Herrera y Andrade 2003, 
Funes 2008

Área Natural Protegida 
Complejo Los Farallones

1 N 13º40'34.0''
O 89º41'23.6''

Ramos 2012

Área Natural Protegida 
Santa Águeda-El Zope

- N 13º32'51.6''
O 89º49'20.5''

Ibarra 2005

Área Natural Protegida 
Cerro El Águila

1 N 13º53'34.5''
O 89º41'52.1''

AAP-FIAES 2013 

Área Protegida Municipal 
San Eugenio La Concordia

2 N 13º43'14.04''
O 89º30'23.83''

Ramos 2018

Área Natural protegida 
Complejo Los Cóbanos

3 N 13º31'59.9''
O 89º47'48.1''

Funes y Komar 2008

Usulután

Municipio Puerto El Tri-
unfo

1 N 13º16'36.02''
O 88º32'57.41''

Dickey y van Rossem 1938

Bahía de Jiquilisco - N 13º16'05.8''
O 88º36'34.6''

MARN 2004, Molina et al 
2010, García 2012

Table 1. Con't. Distribution of F. sparverius in El Salvador according to scientific publications and gray litera-
ture.
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Table 2. Observations of F. sparverius in El Salvador in eBird up to 2020.

Location Number Date Coordinates Source
Laguna El Jocotal, San Miguel 1 09/12/2017 N 13°56'17.2",

O 88°04'24.6"
Amaya 2017
Lista de eBird: 
S62805245

Bailadero del Diablo, Morazán 1 04/08/2020 N 13°57'20.2"
O 88°08'25.1"

La Gabio 2020
Lista de eBird: 
S72119379

Laguna de Alegría, Usulután 1 28/12/2019 N 13°29'34.1"
O 88°29'29.0"

Flores 2019
Lista de eBird: 
S62713938

ANP La Ermita, Morazán 2 22/12/2019 N 13°56'17.2"
O 88°04'24.6"

Funes 2019
Lista de eBird: 
S62574440

Calle a Los Amates, Chalatenango 1 20/12/2019 N 14°02'30.1"
O 88°49'59.2"

Serrano 2019
Lista de eBird: 
S62471740

El Sitio Zapotal, Cuscatlán 1 14/12/2019 N 13°56'21.8"
O 89°04'40.1"

Miranda 2019
Lista de eBird: 
S62329279

ANP Complejo El Playón, La 
Libertad

1 26/12/2017 N 13°47'43.4"
O 89°19'15.2"

Calderón 2017
Lista de eBird: 
S41322280

Carretera a San Isidro, Sonsonate 1 01/12/2019 N 13°46'40.8"
O 89°33'09.4"

Acosta 2019
Lista de eBird: 
S61912357

Carretera 2E, La Paz 1 08/11/2019 N 13°29'03.8"
O 88°59'06.0"

Trejo 2019
Lista de eBird: 
S61270289

El Sitio, Usulután 2 24/10/2019 N 13°18'10.1"
O 88°32'52.4"

Herrera 2019
Lista de eBird: 
S60887226

Suchitoto, Chalatenango 1 09/10/2019 N 13°56'14.6"
O 89°01'33.2"

Trejo 2019
Lista de eBird: 
S60479487

ANP La Ermita, Morazán 1 26/05/2019 N 13°56'17.2"
O 88°04'24.6"

Herrera 2019
Lista de eBird: 
S56758291

San Francisco Echeverria, Caba-
ñas

1 28/12/2017 N 13°52'49.8"
O 88°56'25.8"

Miranda 2017
Lista de eBird: 
S41389806

Cerro Verde, Sonsonate 1 26/03/2017 N 13°49'13.8"
O 89°37'52.3"

La Gabio 2017
Lista de eBird: 
S55982368
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Rio Sapo, Morazán 1 08/01/2019 N 13°55'50.2"
O 88°06'08.3"

Funes 2019
Lista de eBird: 
S51511821

Cerro Verde, Sonsonate 1 06/01/2019 N 13°47'00.6"
O 89°33'15.8"

Trejo 2019
Lista de eBird: 
S51408733

Parque Nacional Los Volcanes-
Sector San Blas, Santa Ana

1 19/12/2018 N 13°50'13.2"
O 89°37'35.8"

Broz 2018
Lista de eBird: 
S50833621

La Pila, Morazán 1 29/07/2018 N 13°55'23.9"
O 88°05'24.7"

Andino 2018
Lista de eBird: 
S47564598

Lotificación Minerva, Santa Ana 1 25/10/2018 N 13°57'51.8"
O 89°34'04.4"

Calderón 2018
Lista de eBird: 
S49450411

Eco Parque Santa Cruz La Vega, 
La Paz

1 24/11/2017 N 13°37'21.4"
O 89°03'24.1"

Funes 2017
Lista de eBird: 
S40705018

Llano del Muerto, Morazán 1 25/03/2018 N 13°58'54.8"
O 88°08'08.5"

Trejo 2018
Lista de eBird: 
S43996310

Cerro El Pericón, Morazán 1 26/03/2018 N 13°56'12.1"
O 88°07'52.3"

Aguilera 2018
Lista de eBird: 
S44279424

Laguna El Jocotal, San Miguel 1 09/12/2017 N 13°20'11.0"
O 88°15'30.2"

Bonilla 2017
Lista de eBird: 
S42206777

Mirador Planes de Renderos, San 
Salvador

14/10/2019 N 13°38'39.8"
O 89°11'03.1"

Amaya 2019
Lista de eBird: 
S60857819

Laguna El Jocotal, San Miguel 1 27/02/2019 N 13°19'59.9"
O 88°14'56.0"

Herrera 2019
Lista de eBird: 
S53214871

Parque Nacional Los Volcanes-
Sector San Blas, Santa Ana

1 01/02/2018 N 13°50'47.8"
O 89°37'53.0"

Herrera 2018
Lista de eBird: 
S42425858

Table 2. Con't. Observations of F. sparverius in El Salvador in eBird up to 2020.

Location Number Date Coordinates Source
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IIn Venezuela there are 45 species of birds of 
prey in the Accipitridae family (Remsen et al. 
2019 and Ascanio et al. 2020), 27 of which are 
registered in Yaracuy State (eBird 2020). The 
Double-toothed Kite (Harpagus bidentatus) in-
habits the Neotropics from Mexico to Bolivia. 
In Venezuela it is reported in the states of Zulia, 
Táchira, Mérida, Trujillo, Barinas, Portuguesa, 
Falcón, Yaracuy, Carabobo, Aragua, Miranda, 
Vargas, Monagas, Sucre, Delta Amacuro, Bolívar, 
Amazonas, and the Capital District. North of the 
Orinoco River, it is found from sea level up to 
1,800 m.a.s.l. in semi-deciduous, evergreen and 
cloudy forests. South of the river, it lives up to 
1,200 m.a.s.l. in fields, forest edges, clearings, 
grasslands, and near streams. 

This raptor’s diet consists of lizards, insects, and 
birds (Phelps et al. 1994, Hilty 2003, eBird 2020). 
In Guatemala, Schulze (2000) documented a diet 
consisting of a total of 59.2% insects and 40.8% 
vertebrates, with the order Homoptera (49%) 
and lizards (40%) making up a large portion of 
this raptor's during nesting periods.

douBle-tootHed kite  
(HarpaGus bidentatus) NestiNg iN YuruBí 

NatioNal park, YaracuY state, veNezuela
By Miguel Ángel Torres¹, Juan Escudero¹ and Jesús Escudero1

1Coordinación de Investigación, Dirección Regional Yaracuy, Instituto Nacional de Parques, Venezuela
e-mail: miguelangelrnr@gmail.com

Study Area

On 5 June 2020, during a routine biodiversity 
survey in the semi-deciduous forest of Cerro 
Chimborazo in Yurubí National Park, Yaracuy 
State, Venezuela (10 ° 36 ' 87 "N; 68 ° 72'24" 
W), we discovered a Double-toothed Kite nest at 
about 14.5 meters from the ground. The vegeta-
tion in the area is composed of Bursera simaruba, 
Hura crepitans, Spondias mombin, Brownea mac-

rophylla, Pterocarpus acapulcensis, Hamelia patens, 
Inga sp., Ceiba sp., Cedrela sp., Ceroxilum sp. and 
Tabebuia sp. 

During the first two days, observations were 
made from a single observation point which we 
called "observation point A" (at an altitude of 
516 m.a.s.l. at the coordinates 10 ° 36'85 "N; 68 
° 75 '22 "W, 44 linear meters from the nest). On 
the third day of observation, we identified a sec-
ond observation point, point "B" (at an altitude 
of 519 m.a.s.l. at the coordinates 10 ° 36'86 "N; 
68 ° 75'20" W, 45 linear meters from the nest).
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Observations

5 June, 11:31 hrs, Observation Time (OT): 30 

mins., Observation Point (OP): A

An adult Double-toothed Kite was observed 
perched one meter from a nest structure com-
posed of plant material. After several minutes of 
observation, we detected the presence of a white 
nestling inside the nest (Figures 1 and 2). The 
nestling was small, covered in down, and exhib-
ited clumsy movements. The adult was present 
at all times and appeared attentive to the activity 
around the area.

6 June, 10:15 hrs, OT: 2 hrs., OP: A

We observed the nestling alone in the nest. It 
was watching something close to it (presumably 
insects). Minutes later, an adult arrived in the 
area with what appeared to be a juvenile Iguana 

iguana or an adult Polychrus auduboni, based on 
ts size and coloration according to Señoris et al. 
2018. The nestling observed what the adult was 

doing, but without leaving the nest. After sev-
eral minutes, the adult approached the nest and 
proceeded to tear the remaining part of the rep-
tile (lower half of the body and tail) into small 
portions and place them in the nestling's beak. 
At first, the young hawk appeared to put up re-
sistance, but then accepted the food soon after 
(Figures 3 and 4). After feeding the nestling until 
the prey was gone, the adult began preening the 
nestling extensively. Afterwards, the chick walked 
to the edge of the nest and excreted white excreta 
with a creamy texture. The adult remained in the 
nest for a few moments, before moving to a perch 
about two meters from the nest.

10 June, 11:37 hrs, OT: 3 hrs & 5 mins., OP: B

We had set up observation point "B" in order 
to be more discreet. However, we noted that the 
nestling could observe the photographer from 
this point. The nestling was active.  It stood on 
its two legs at the edge of the nest, making some 

Figure 1. Lt. On observation day 1, a chance with an adult Harpagus bidentatus, which was perched on the 
branch of a large tree. Photo © Juan Escudero 

Figure 2. Rt. On the same day, the adult approached the nest for periodic check-ups, and then moved away a 
little, no more than two meters away from it. Photo © Juan Escudero.
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small jumps. As it stretched its wings,  we could 
see the growth of dark feathers on its back and 
both wings. However, it remained predominantly 
white (Figure 5). Halfway through the observa-
tion, an adult could be seen and heard hunting 
approximately 30 meters from observation point 
“B”, and approximately 70 meters from the nest. 
Then it flew away and was not seen again.

13 June, 11:35 hrs, OT: 30 mins., OP: B

We observed that the nestling was alone. How-
ever, a few minutes later, the adult arrived, again 
with a reptile. This time it was not possible to 
photograph it because of the speed and unexpect-
edness of the moment. By the color of the prey 
and the tail, it is presumed that it could have been 
a reptile of the genus Anolis or something similar. 
The adult, upon arrival, did not vocalize and nei-
ther did the nestling. TThe latter waited for the 
adult to offer it portions. The adult appeared to 
be encouraging the young hawk to take portions 

of meat himself. In the end, the nestling began to 
feed on the prey the adult had brought.

Once the nestling finished feeding, the adult be-
gan to preen it. No more than two minutes af-
ter feeding, the nestling perched on the edge of 
the nest to excrete excreta. After completing the 
entire feeding and grooming process, the adult 
flew about four meters from the nest, where it 
perched.

17 June, 13:35 hrs, OT: 60 mins., OP: B

We were able to observe notable differences in 
the advancement of the nestling's development. 
It had much less white down, was growing, and 
appeared much more agile in its movements (Fig-
ure 6).

During the observation period, the adult shielded 
the nestling from direct exposure to intense sun-
light (Figure 7). They remained together in the 
nest seemingly always attentive to what was hap-

Figure 3. Lt. On observation day 2, an adult brought a reptile to the chick, likely a juvenile Iguana iguana, or 
an adult Polychrus auduboni. Photo © Juan Escudero

Figure 4. Rt. On day 2, we observed the adult feeding the nestling. Photo © Juan Escudero
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pening around. Minutes before the completion 
of the observation, the adult withdrew to a perch 
approximately 10 meters away, while the chick 
walked to the edge of the nest.

22 June 12:50 hrs, OT: 60 mins., OP: A 

It rained a lot this afternoon. Before reaching the 
observation point, we observed an adult Harpa-

gus bidentatus (Figure 9) perched very high in a 
Yagrumo (Cecropia peltata) about 25 linear me-
ters from the nest. The adult took advantage of 
the brief pause in the rain to dry itself in an open 
area. It appeared to remain attentive to its sur-
roundings and vigilant in the direction of the 
nest.

After reaching the observation point, we ob-
served the juvenile a few centimeters from the 
nest.  While its head remained covered in white 
down, the rest of its body showed dense dark 

Figure 5. During the three hours of observation on day 3, the adult was completely absent. Photo © Juan 
Escudero.

brown plumage. Its breast and belly were more 
ochre in color with a diffuse horizontal band of 
faint white. No increased activity was observed 
on this  day.

26 June, 13:30 hrs, OT: 60 mins. OP: A

The nest was empty. Neither the adult nor the 
juvenile were found in the tree. After an intense 
search in a radius of approximately 100 meters 
around the nest, we observed an adult about 10 
meters in a straight line from the nest in a south-
westerly direction. 

After a few minutes, we found the juvenile at 
about 15 linear meters from the nest in a south-
westerly direction. It had ochre-colored plumage 
on the breast and belly, with dark stripes on the 
breast and back. Its wings were dark in color, and 
its head was predominantly white with a few dark 
feathers (Figures 10 and 11). Both individuals re-
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mained around the site during the observation 
period. The juvenile excreted excreta which made 
us think that it had fed not long before. The ju-
venile and the adult were perched approximately 
30 linear meters apart. The juvenile was about 
19 meters above the ground, while the adult was 
perched at approximately 15 meters from the 
ground.

29 June, 12:00 hrs, OT: 20 mins.

Observations on this day were similar to the pre-
vious observations. There are no new details to 
report.

5 July

One week later, we did not observe any hawks in 
the area.  From 22 June to 5 July, on three con-
secutive visits, we did not observe the juvenile in 
or near the nest.

Final Notes

Based on our observations, the Double-toothed 
Kite nests between the months of April and July, 
in the rainy season. This corresponds to other 
nesting data of individuals raised in clutches 
(Laughlin 1952 and Schulze 2000). On this occa-
sion, the breeding of a single individual between 
June and July was documented in a semi-decidu-
ous forest of the Yurubí National Park in the Yar-
acuy State, Venezuela. However, it must be taken 
into account that the event is described from the 
rearing of a nestling that had already hatched and 
where the abandonment of the nesting site by the 
individuals could not be verified.

Nesting territory for this species has been esti-
mated at between 2 and 2.65 km² per territory 
and 2.3 and 3 km² per pair (Schulze 2000). In 
addition, pairs were observed every 1.66 km². 

Figure 6. By day 4 of observations, we noticed the clear development of the nestling - it was larger,  extensive 
feather growth (less and less white), and was more agile. Photo © Juan Escudero. 
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This suggests that during next nesting season, an 
exhaustive survey should be carried out - taking 
into account these territorial distances.

Laughlin (1952) described the diet of the spe-
cies in Panama during the nesting season, and 
documented males provisioning incubating fe-
males with insects, lizards, and small birds. On 
the occasion described by Laughlin, the nesting 
attempt failed due to egg predation by Chestnut-
mandibled Toucan (Ramphastos swainsonii). In 
the event described here for Venezuela, we do not 

have any data on the male provisioning the fe-
male during incubation. However, we observed 
the adults provisioning the offpring, mostly with 
reptiles. 

The species has been evaluated with the SUMIN 
index at Hacienda Guáquira (Quintero 2017), a 
town near the Yurubí National Park. It was in-
cluded in the “Special Attention” conservation 
category. At the local level, the species is sensitive 
and vulnerable, and is a key species (top preda-
tor).

Figure 7 Lt.  On day 5 of observation, the adult protected the nestling from direct exposure to intense sunlight. 
Photo © Juan Escudero

Figure 8: Below. On day 5 of observation, the noticeable development in the growth of the nestling could be 
seen. Photo © Juan Escudero.
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Iguazú. They reported that they found a “hawk” 
that could not fly and that they had been taking 
care of it for two days in their field. They also 
sent a photograph where it was possible to verify 
what species it was. The next day, we went to the 
farm and found the Ornate Hawk-Eagle inside a 
wooden structure that they used as a “cage,” - a 
structure commonly used to contain production 
animals, such as as piglets (Figure 1). The family 
was feeding chicken and pigeons to the eagle.

Upon visual inspection the eagle appeared active 
and alert. The edge of some of its feathers were 
beginning to be damaged and fouled with feces 
and urates. Its cere had a recent wound, prob-
ably produced by the edges of the cage. After the 
inspection, we proceeded to capture and transfer 
the eagle to the hospital at Güirá Oga. Upon ar-
rival, we placed the eagle in an enclosure in the 
quarantine area and continued with the checks 
the following day. The enclosure featured a stain-

GGüirá Oga – a center for the rescue, re-
habilitation and breeding of wild animals -  is lo-
cated in northern Misones Province, Argentina, 
in the border city of Puerto Iguazú (25 ° 36'39 
"S; 54 ° 34'49" W). It was founded more than 
20 years ago, and receives several wildlife species 
that have been victims of illegal trafficking, the 
pet-trade, vehicle collisions, and/or have been 
traumatized by hunting or other anthropic causes 
(collisions with windows or high tension cables, 
shot with slingshots). It also receives orphaned 
mammals and of a great variety of birds from all 
over the province. 

The objective of this article is to share our experi-
ence with the rescue, rehabilitation, and release 
of an Ornate Hawk-Eagle (Spizaetus ornatus) in 
Misiones Province, Argentina. On 25 August 
2020, a call was received from a family in the ru-
ral area of   El Soberbio (27 ° 17'44 "S; 54 ° 11'47" 
W), a city located about 250 km from Puerto 
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less steel arch perch covered with synthetic grass. 
We placed a bowl of water and a whole quail in the 
enclosure, which the eagle consumed completely. 
The position of its right wing quickly attracted 
our attention. It remained slightly drooped and 
the bird was unable to accommodate it to its cor-
rect anatomical position. The edge of the primary 
feathers brushed on the ground (Figure 2). In ad-
dition, the eagle remained on the floor and did 
not use the perch.

The next morning, we continued the clinical re-
view, which included: weighing, complete inspec-
tion of the musculoskeletal system, ophthalmo-
logical and oral cavity evaluation, swabbing of the 
oral cavity and crop for the diagnosis of Tricho-

monas spp. (due to the fact that she had been fed 
pigeons), extraction of blood for microhemato-
crit and blood smear and two radiographs: one 
ventral-dorsal and the other lateral.

As part of the management, we sedated the bird 
with midazolam (Midazolam, Richmond Vet 
Pharma, Buenos Aires, Argentina) at a rate of 1 
mg/kg. It was applied intranasally before starting 
the check-ups in order to reduce stress during the 
evaluation.

Based on the eagle's weight, 1.8 kg, we consid-
ered it to be a female. After palpating the pectoral 
muscles, we determined that its body condition 
was low (CC:2/5) (Welle, 1995; Doneley et al 
2006). We took blood from the medial meta-
tarsal vein. The X-ray showed the presence of a 
structure with metallic radiodensity, suggestive of 
ammunition or pellet. This pellet was lodged in 
the subcutaneous tissue at the level of the right 
scapula. (Figure 3). Fortunately, the ammunition 
impacted the scapular region without compro-
mising any bone/muscle structure, temporarily 
disabling its flight. The other determinations did 
not yield any other results of note.

Figure 1. Ornate Hawk-Eagle (Spizaetus ornatus) found in El Soberbio. Photo © Gabriel S. Acevedo
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Subsequently, we removed the pellet and started 
the eagle on the following treatment scheme: 
meloxicam (Meloxivet tablets, Lab. John Mar-
tin, Argentina) at a rate of 1 mg/kg orally every 
24 hours for 10 days. We placed the medication 
within the food (rat/quail). 

We also moved the eagle to a larger enclosure, 
with a perch raised one meter above the ground 
made with the branch of a tree and covered with 
synthetic grass and a second perch with the same 
characteristics placed from the ground to the first 
perch as a "bridge" so that it could access the high 
perch. This enclosure allowed safe daily observa-
tions for both the eagle and the caretaker and/
or veterinarians, checking the daily consumption 
of the prey with medication. In addition, faeces 
were collected for coproparasitological studies.

After we began the treatment, the bird began to 
hold its wing in the correct position, and also 
began to use the perch without much effort. 
At this point, we decided to capture and band 
(GO230897) the bird. We also weighed the eagle 
and retrofitted the enclosure, adding a perch at a 
height of about 2 meters. This allowed the eagle 
to begin making short flights from one perch to 
another (Figure 4).

After the minimum quarantine time and due to 
the eagle's favorable evolution, we decided to 
transfer the eagle to a flying tunnel so that it could 
begin to exercise with long flights. During this 
time, we maintained the same feeding manage-
ment with dead quail and whole rats.  Adminis-
tering the medication through the food favorably 
contributed to the rapid recovery of the eagle, 

Figure 2. Ornate Hawk-Eagle in quarantine, where you can observe the wing's position and the slight  abrasion 
of the bird's cere. Photo © Gabriel S. Acevedo
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reducing stress, and avoiding daily captures and 
constant contact with people. Gradually grant-
ing more flight space and different perch heights 
allowed for a constant and measured increase in 
the return of its flight capacity. With the medical 
discharge, on 11 November 2020, we released the 
ealge in the Uruzú section of the Urugua-í Pro-
vincial Park (25 ° 51'26 "S; 54 ° 10'07" W) north 
of the Province of Misiones.

Conclusions 
The Ornate Hawk-Eagle is one of the five great 
eagles documented in Misiones Province (Che-

bez et al. 2008, Bodrati et al. 2010, Narosky and 
Yzurieta 2010, Escobar and Moya 2019, Lodeiro 
Ocampo et al. 2020) and is considered Endan-
gered in Argentina (MAyDS and AA 2017). 

It inhabits primary forests in a good state of con-
servation, in remnants of the Paranaense Forest 
(Chebez et al. 2008) and even occasionally in and 
2001). However, the massive clearing of its habi-
tat - together with hunting - constitute some of 
its main conservation threats (BirdLife Interna-
tional 2016).

The site where the eagle was found and rescued 
belongs to one of the areas of "chacras", where 
the land is worked for the cultivation of yerba 
mate and tobacco, logging and production of 
cattle, pigs and chickens. This area is heavily in-
tervened, with great landscape changes due to 
these activities. A few kilometers away and bor-
dering the farm where we go, is the Yabotí Bio-
sphere Reserve. It is a protected area with an area 
of   221,155 hectares of the Paranaense Forest 
(26º37'S 53º40'W), where unfortunately there is 
a constant poaching pressure.

Due to this situation, it was determined, together 
with the provincial enforcement agency (Ministry 
of Ecology), that the release be carried out in the 
Urugua-í Provincial Park. This protected natural 
area has an area of   84,000 hectares, and next to 
the border of the Iguazú National Park (67,698 
hectares) and its neighbor Parque Nacional do 

Figure 3. X-ray showing the pellet. Photo © Gabriel 
S. Acevedo



www.neotropicalraptors.org                                                                                                                           Page - 41 

Iguaçu (Brazil) (185.262 has) they make up the 
largest reserve in the Paranaense jungle. 

Faced with these hunting events, it is essential to 
approach and dialogue with the population of 
the area, and raise awareness of the importance of 
these species due to the ecological role they play.
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TThe Variable Hawk (Geranoaetus polyo-

soma) is a medium-sized, frequently observed 
raptor with sexual dimorphism, complex phases 
and plumage morphs (Canevari et al. 1991). It 
is distributed throughout the Andes from the 
Northwest of Colombia to Tierra del Fuego, the 
Pacific lowlands and even in the Falkland Islands 
(Ferguson-Lees and Christie 2005, De la Peña 
2016). It inhabits a wide variety of mountainous 
and flat environments with xerophilous vegeta-
tion, also in anthropized areas and agro-ecosys-
tems. It is considered a species of Least Concern 
(IUCN 2018) and not threatened (MAyDS and 
AA 2017). However, De Lucca (2011) considers 
that it could be in a population decline in certain 
areas.

tHe iNflueNce of solar altitude oN

variaBle Hawk (Geranoaetus polyosoma) 
BeHavior iN tHe valle de tafi, 

tucumaN, argeNtiNa
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This species is considered to be a resident in cen-
tral Chile (Schlater 1979) and in the Argentine 
Patagonia (Hellmayr 1932), but altitudinal and 
latitudinal displacements were also identified 
(Olrog 1959, Woods 1975, De la Peña 1978, 
Venegas and Jory 1979, Jiménez 1995, Capll-
onch and Ortiz 2009, De la Peña 2016). Bran-
dan and Navarro (2009) describe it as a partial 
migrant that nests in southern Argentina and 
arrives north during winter without leaving the 
country. In Bolivia, it is considered a resident of 
La Paz (Richard and Contreras Zapata 2015) and 
a migrant from the South during the winter (Ro-
cha and Peñaranda 1995). Capllonch and Ortiz 
(2009) have identifed Valle de Tafí, Tucumán, as 
a point on G. polyosoma's migration route. They 
have been documented in the Salta Chaco in the 
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winter (Capurro and Bucher 1988), as well as in 
Mar de Cobos on the Buenos Aires coast, where 
they arrive in April and leave at the end of August 
(Baladrón et al. 2009). 

The flight of large birds is restricted by climatic 
conditions and topography that favor the devel-
opment of an upward flight (Duerr et al. 2015). 
Duerr et al. (2015) concluded that the most im-
portant factors that influenced the migration of 
Golden Eagles (Aquila chrysaetos) in spring and 
autumn were the greater thermal formations, 
descending solar radiation, and thermal energy. 
They also suggest that environmental variables in-
fluence differently the migration of juvenile and 
adult Golden Eagles, with adults being the most 
efficient and the first to migrate when solar radia-
tion was lowest. The selective pressures that act 
on birds are subject to environmental factors and 
how these affect the maturation of individuals 
and the development of new behaviors (Caval-
cante et al. 2019). Although solar altitude is not 
a frequently used variable in flight studies, Duerr 
et al. 2015 consider it as an influential variable in 
their study 

The Valle de Tafí (26°49’20’’S; 65°43’16’’W) is 
located west of Tucumano, in the Department of 
the same name, in Argentina. It is a tourist town, 
represented by forests of alder (Alnusacuminata), 
queñoa (Polylepisaustralis) and high grasslands. 
This valley is 30 km long and located at 3,000 

m.a.s.l between the Aconquija and Cumbres Cal-
chaquíes mountain ranges. It has a temperate cli-
mate, somewhat humid and with winter snowfalls 
(Brown et al. 2013). The Department of Tafí del 
Valle has a population of 14,933 inhabitants and 
a density of 5.1 inhabitants/km2. The inhabitants 
of the valley primarily carry out livestock activi-
ties (equine, sheep, cattle) that cause overgrazing 
on the land. Secondarily, and on a smaller scale, 
they grow varied crops depending on the com-
munities (Brown et al. 2013). These activities, 
added to the uncontrolled expansion of housing, 
transformed the vegetation structure of the valley 
to a basically herbaceous one with little presence 
of native woody plants (Brown et al. 2013).

It is part of a migratory route for several species of 
birds including White-throated Hawk (Buteo al-

bigula), Chimango Caracara (Milvago chimango),  
Long-winged Harrier (Circus buffoni), Upland 
Sandpiper (Bartramia longicauda), Cinnamon-
bellied Ground Tyrant (Muscisaxicola capistratus), 
and Rufous-collared Sparrow (Zonotrichia capen-

sis) (Olrog 1949, Handford 1983, Rumboll et al. 
2005, Trejo et al. 2007) that travel from southern 
Argentina through the buttresses of the Andean 
and sub-Andean Valleys.

The present work is part of the study carried out 
by the Argentine bird banding center (CeNAA), 
and the rehabilitation center for birds of prey of 
the Horco Molle Reserve (CeRAR). It was de-
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signed to analyze the annual dynamics in the fre-
quency of observation,  habitat selection and be-
havior of the Variable HawkValle del Tafí. One of 
the objectives was to analyze the probability that 
certain behaviors - flying verus perching - would 
occur in relation to the solar inclination angle.

Methods

A total of 20 surveys were carried out, each one 
had an average duration of 57 mins 15 secs with 
a standard deviation of 15 mins 13 secs. It was 
possible to carry out 6 samplings during the after-
noon, 7 during noon and 7 during the morning. 
A total of 618 km were covered. We observed a 
total of 119 individual Geranoaetus polyosoma and 
georeferenced the position of 90 of them. The 
samplings were carried out from April 2017 to 
April 2018. Two samplings were carried out per 
month. A single sampling was performed each 
day within a time range and in a single direction 
along the transect to avoid pseudo-replication 
and double counting. One of the three defined 
hourly ranges were alternated in each sampling 
(morning between 08:00 to 10:00 hrs., noon be-
tween 12:00 and 15:00 hrs, and evening between 
17:00 and 19:00 hrs.) to calculate the solar alti-
tude throughout one year based on information 
obtained during specific dates and times. Surveys 
were carried out by vehicle at a constant speed of 
40 km/h (Bellati 2000, Palomino and Valls 2011, 
Bird and Bildstein 2007) along Route 307 from 
the Mollar Roundabout to the Infiernillo Post. For 
the location and observation of the individuals, 

we used CARSON 10x50 binoculars 3D model. 
The sightings were made in conditions with good 
visibility,  and we avoided making observations 
during adverse weather conditions such as rain or 
fog. The data were entered into spreadsheets spe-
cifically designed for sampling.

This work seeks to analyze the probability of flight 
as a function of date and time. We used  a boxplot 
to compare the interquartile intervals of a) perch-
ing (control adjustment level) and b) flight (case) 
as a function of the inclination angles of the sun. 
Time and date variables allowed us to calculate 

Figure 1. Boxplot diagram showing the statistical dis-
tribution of the angular height of the sun when ob-
serving the behavior of the hawks. Each specific ob-
servation corresponds to independent individuals, on 
different dates and times of the day. Note that the so-
lar elevation of 40 ° is a reliable delimiter of behaviors 
(on either side of it, the interquartile ranges are segre-
gated). For elevations of the sun above this threshold, 
the activity of flight prevails. 
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the solar altitudes in order to study the influence 
of the sun's position on flight. Solar altitude is an 
angle measured in a plane perpendicular to the 
plane of the earth (0 ° at sunrise, to its maximum 
value equal to 90 ° at the zenith) (Fuentes Freix-
anet 2015). We first calculated solar time from 
official weather data; then we obtained the sun's 
inclination angles by using the get function (sun-
calc package) from the date and time taken dur-
ing the samplings. Finally, to identify the cut-off 
value at solar altitude that best separates both be-
haviors (flight versus perching), the ROC curve 
technique was used.

Results

In this study, we analyzed the influence of solar 
altitude on flight and perching behavior. The 
distribution of the angular values   shows a clear 
segregation between these two behavioral groups 

(Figure 1). Perching behavior prevails when the 
angle oscillates between 20 ° and 40 °, while flight 
is more common when the solar angle exceeds 
40°. The ROC curve analysis was significant (it is 
possible to separate both groups), and the precise 
cut-off value to diagnose both groups was defined 
at a solar inclination of 39.072°. That is, this value 
corresponds to the threshold of the sun's height 
that defines whether the hawk will be perched or 
in flight.

The mutually exclusive dispersion of these two 
behaviors (perched versus flight) with respect to 
the solar elevation angle suggests the relevance of 
the position of the sun in the landscape. From 
0° to 39°, the hawks will prefer to be perched. 
This coincides with the results of Dellacasa Mu-
ñoz (2005) who documented a lower frequency 
of flights during the morning hours. When the 

Figure 2. Lt. Juvenile light morph G. polyosoma in flight. Photo © Esteban Martínez Pastur
Figure 3. Rt. Adult dark morph G. polyosoma. Photo © Diego Ortiz
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altitude of the sun is at 40°, Geranoaetus polyo-

soma will be mostly in flight. This is surely related 
to the direct irradiation of the sun on the surface 
and the convective rise of hot air masses. This 
finding is important since the flight of large birds 
is restricted by climatic conditions and the topog-
raphy that favors the development of an upward 
flight (Duerr et al. 2015). 

Conclusions

This type of study shows the importance of an-
alyzing the influence of physical variables (eg 
barometric pressure, flight efficiency, ground in-
clination, etc.) on the flight of birds, and on their 
flight during migrations (Duerr et al. 2015). In 
addition, it must be taken into account that the 
types of flights and ascents may vary throughout  
birds' migratory ranges as they travel through dif-
ferent ecoregions with marked differences in to-
pography (Duerr et al. 2015). This information 
is important for understanding migrations, as 
well as for designing conservation strategies for 
this and other species that use different locations 
throughout the year. It will aid in making conser-
vation decisions at a local and regional level.
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coNversatioNs from tHe field: iNterview 
witH evertoN miraNda aBout His work witH 

HarpY eagles (Harpia Harpyja) iN Brazil

By Markus Jais
E-mail: markusjais@googlemail.com

Markus Jais: What is known about the current 

situation of the Harpy Eagle across its distribution? 

Everton Miranda: The Harpy Eagle’s range has 
contracted by 41% and is nowadays mostly con-
fined to the Amazon forest. Our models indicate 
that 93% of the current range is encompassed by 
the Amazon forest, while the remaining 7% is 
mostly in Central America, with few remaining 
Harpy Eagle populations in sections in the Atlan-
tic Forest of Brazil.

MJ: What is the preferred habitat of Harpy Eagles?

EM: Harpy Eagles inhabit lowland tropical moist 
forest. They can also be found— although in 
lower densities—in forest enclaves in savanna 
landscapes, as well as in higher altitudes in some 
sections of the Andes, Sierra Imataca and Atlantic 
Forest.

MJ: What is known about the prey choice of Harpy 

Eagles? 

EM: They prey mostly on sloths in tropical for-

Everton Miranda crossing a river after a flash flood in Mato Grosso, Brasil. Photo © Rachel Nuwer.  
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what is known about so-called trophic cascades in-

volving Harpy Eagles? 

EM: They control both population and behav-
ior of prey species. Population is affected by top-
down control, where Harpy Eagles keep primate 
populations in check by direct predation. Pri-
mate populations lacking top-down control have 
grown to the extent of negatively affecting the 
plant populations they depend on to feed. Ad-
ditionally, primate populations have behavioral 
adaptations to deal with predators, and those be-
haviors are strongly modulated by Harpy Eagle 
presence. 

MJ: How could a forest ecosystem change if Harpy 

Eagles were absent?

 EM: An increase in primate populations with-
in those ecosystems could create imbalance. For 
instance, howler monkey populations have been 
killing whole trees from over-browsing them, 
while in Atlantic Forests capuchin monkeys deci-
mate palm trees to obtain the palm heart. Those 
interactions do not happen if prey populations 
are under top-down control by Harpy Eagles. 

MJ: What is known about the interactions of Harpy 

Eagles with other neotropical Eagles? Do smaller 

species avoid areas where Harpy Eagles are present? 
EM: I never studied that process myself; however, 
several other researchers have recorded interesting 
behaviors of Harpy Eagles interacting with other 
raptor species. For instance, José Vargas docu-
mented a Crested Eagle (Morphnus guianensis) 

Harpy Eagle nestling being filmed by a documentary 
film crew  n Mato Grosso, Brasil. Photo © Everton 
Miranda, personal collection 

ests, and their distribution coincides largely with 
that of sloths. After sloths, the most important 
prey are primates such as howler (Alouatta ssp) 
and capuchin monkeys (Cebus and Sapajus ssp).

MJ: How do Harpy Eagles affect prey species and 
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feeding a Harpy Eagle fledgling. Helena Aguiar 
Silva and Karla Aparicio have published interest-
ing observations of Morphnus guianensis interact-
ing with Harpy Eagles at their nesting habitat. 
Nests of Morphnus guianensis have been found 
1.3-2km distance from Harpy Eagle nests, there-
fore they don’t seem to prey on other raptor spe-
cies. In my study region, one Ornate Hawk-Eagle 
(Spizaetus ornatus) pair used an inactive Harpy 
Eagle nest during one breeding cycle, successfully 
fledging a chick.  

MJ: What are the main threats to Harpy Eagles? 

EM: Poaching in rural communities where they 
are killed out of curiosity, as a preventive action 
to avoid livestock predation, or in retaliation for 

livestock predation. Logging of the same tree spe-
cies that are used as nest-trees by Harpy Eagles is 
also a threat. Finally, and most important is habi-
tat loss—in the form of cattle ranching—which is 
incinerating the last stronghold of Harpy Eagles: 
the amazon forest.

MJ: You have researched the importance of large 

trees for Harpy Eagles and the effects of selective log-

ging. What can you tell us about this?

EM: In the Amazon Forest, 92% of the nest trees 
used by Harpy Eagles are species of commercial 
interest to loggers. Therefore, vast extensions 
covered by forest are degraded by logging, and 
therefore do not represent good nesting habitat 
for Harpy Eagles. If this is the case in the Harpy 

Everton Miranda climbing a Bertholletia excelsa to test camera traps in a Harpy Eagle nest in Mato Grosso, 
Brasil. Photo © Niki Huizinga. 
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Eagles’ last stronghold, a much larger proportion 
of other habitats must be compromised by log-
ging. 

MJ: What are the difficulties studying a rare and 

secretive raptor that lives in a forest at low densities? 
EM: Finding nests is the main challenge, since it 
takes a couple years to find a significant number 
of nests required for research. We overcame that 
by offering a reward to anyone able to point us to 
a nest, around $100 US. This allowed us to find a 
large number of nests in a relatively short span of 
time. Additionally, this creates concrete value for 
the knowledge of traditional communities. 

MJ: How fast can a Harpy Eagle population recover 

if habitat is restored? 

EM: It is hard to say, because we have no infor-
mation on Harpy Eagles recolonizing degraded 
landscapes. However, considering the slow breed-
ing cycle of the species, perhaps one of the slow-
est among the more than 10,000 avian species 
on Earth, any recolonization process would be 
tremendously slow. Finally, the excellent work 
of The Peregrine Fund to create a reintroduced 
population teaches us the remarkable challenges 
related with putting the species back in the wild. 

A Harpy Eagle moments after laying a second egg in its nest in Mato Grosso, Brasil. Photo © Everton Miranda, 
personal collection.
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MJ: What gaps in our knowledge of this magnificent 

eagle still exist and where should research focus on in 

the coming years?

EM: One of the main gaps, never approached as 
a specific question by a researcher, is to evaluate 
Harpy Eagle movement ecology. Although a few 
fledglings have been equipped with radio-trans-
mitters, those studies present small sample sizes 
and radios do not have a lifespan long enough 
to allow learning the fledglings home range 

when they reach adult age. Few adults have been 
equipped with radio transmitters and with such a 
limited sample sizes we cannot infer much about 
their home ranges. A major advance could then 
be provided if the Harpy Eagle researchers’ com-
munity could simultaneously radio tag a large 
number (20-30) of adult eagles so that we could 
know their densities, habitat use, range patterns 
and learn how all these are affected by the breed-
ing cycle. 

Female Harpy Eagle arrives at the nest with the lower half of a Gray Woolly Monkey (Lagothrix cana) in Mato 
Grosso, Brasil. Photo © Everton Miranda, personal collection 
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MJ: Have you ever caught Harpy Eagles in the wild 

and measured them? How big and heavy were these 

birds? 
EM: No, my research is completely non-invasive, 
and I have never captured a wild eagle. Whereas 
they are frequently mentioned as the largest or 
“the most powerful eagle on Earth”, the first (data 
on morphology and body size) has never been 
systematically evaluated and published by the re-
searchers who own this important data, while the 
second (powerfulness) is quite subjective and hard 
to evaluate systematically. Therefore, whereas the 
few published data indicates that Harpy Eagles 
are on average much heavier than any other large 
eagle species, no one has objectively approached 
the topic yet. 

MJ: Are there any conservation programs for Harpy 

Eagles and are you involved in any of these?

EM: There are several programs, and four that 
are worth mentioning are: Harpy Eagle Project in 
Brazil (led by Tânia Sanaiotti and Helena Aguiar-
Silva), the Fundación Esfera in Venezuela (led by 
Alexander Blanco), the SIMBIOE (led by Ruth 
Muñiz-López) in Ecuador, and the long-term 
conservation effort conducted by Jose J. V. Gon-
zalez together with The Peregrine Fund in Pan-
amá. I’m not involved in any of these and started 
my own initiative after failing to collaborate with 
one research group. 

MJ: How do you see the future of the Harpy Eagle?

EM: I hope Harpy Eagles can become an asset of 

Harpy Eagle nestilng photographed during the installatino of a nest camera in Mato Grosso, Brasil. Photo© 
Everton Miranda, personal collection. 



Page - 56                                                                                                                                                Issue 31 • June 2021

the Amazon forest in the form of new ecotour-
ism products associated with the region. In this 
way, they can bring concrete economic benefits to 
the local communities that share the forest with 
them. Controlled and responsible tourism will 
certainly play a role in the conservation of this 
species in the future, especially outside protected 
areas. This can bring a sense of pride and own-
ership that will at the same time benefit Harpy 
Eagles and the millions of people who live in the 
amazon and dream about more prosperous lives. 

MJ: What was your most amazing experience with 

Harpy Eagles?

EM: People normally think of an attack or any 
near-death experience while climbing nests as an 
“amazing experience”. For me, the most amazing 
moment of my research was when, after a few 
weeks searching for nests in the amazon by my-
self, I saw something I believed to be a Harpy 
Eagle nest. After walking to its base, I noticed one 
jaw of a two-toed sloth, confirming that I had 
found a nest. That was a heartwarming moment 
that I will keep forever in my memory. 

*   *   *
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WWelcome to the World Center for 
Birds of Prey in Boise, Idaho, USA. We invite you 
to join us in the celebration of the 50th anniver-
sary of The Peregrine Fund and at the same time 
participate in the the Raptor Research Founda-
tion and Neotropical Raptor Network joint con-
ference.

On behalf of The Peregrine Fund and our confer-
ence co-hosts, Boise State University, Intermoun-
tain Bird Observatory, Golden Eagle Audubon, 
Birds of Prey National Conservation Area Part-
nership, and USGS Idaho, we invite you to join 
us in Boise, Idaho this October 8-14, 2021.

raptor researcH 
fouNdatioN aNd Neotropical raptor 

Network coNfereNce

We are incredibly excited to host you at what we 
hope will be the largest RRF Conference ever, and 
we can't wait to share our beautiful city and state 
with you. Boise is the capital of the state of Idaho 
and is a small city located between the Boise Hills 
and the plains of the Snake River.

Just outside of town is access to a national trea-
sure: Morley Nelson's Snake River National Bird 
of Prey Conservation Area (NCA). The 485,000 
acre NCA is a breeding hotspot for raptors and 
home to the largest known concentration of nest-
ing birds of prey in North America with some 
800 pairs of hawks, owls, eagles and falcons flock-
ing to the area each spring. In October, you are 
likely to see some of our resident raptors and take 
in views of the canyon with its spectacular cliffs 
towering 700 feet above the Snake River. If you 
want to check out the NCA, be sure to sign up 
for one of the post-conference field trips that will 
visit the area.
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Important Dates

Registration
30 June: final day for early registration

30 August: mid registration ends

Scientific Program
30 June: deadline for abstract submission

Travel Awards
30 June: deadline to submit for the Anderson and Koplin Awards

Conference Dates
October 8: Raptor Research Foundation Board of Directors Meeting

October 9: Workshops and social events
October 10-12: Scientific Program

October 13-14: Excursions

*   *   *



IDEAWILD 
https://ideawild.org/apply.htmlt

IDEAWILD is a non-profit organization that 
provides small grants and equipment supplies 
in support of biodiversity conservation to con-
servation professionals in developing countries. 
Equipment provided through Idea Wild in-
cludes binoculars, mist nets, climbing equip-
ment, computers, printers, global positioning 
systems, slide projectors, video and digital cam-
eras, telemetry equipment, and other items in 
support of biodiversity conservation. The maxi-
mum application for an equipment grant is US 
$ 1,500.

Neotropical Raptor Network Newsletter
www.neotropicalraptors.org
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Grants
HOLOHIL SYSTEMS
https://www.holohil.com/grant-program/

The Holohil Grant Program (HGP) aims to offer 
Holohil transmitters at reduced (or no) cost to 
projects that deserve support. The Holohil Grant 
Program wishes to support projects that generally 
meet the following criteria: The project makes 
significant use of Holohil transmitters for data 
collection, the project aims to promote scientific 
knowledge, the project contributes to conserva-
tion, the project engages / educates the public, 
and the project involves underrepresented study 
species of high value for research or conserva-
tion. Each quarter, Holohil will support projects 
by donating up to CAD $ 2,500.00 towards the 
purchase of Holohil transmitters. 

VOLUNTEER HAWKWATCH COSTA RICA

The Kèköldi Hawkwatch in Talamanca, Costa Rica is looking for volunteers for its fall season 2021 
(from August 15 to December 15). It is the second largest Hawkwatch in America. The study site is 
located in the Talamanca region of Costa Rica, between Puerto Viejo and the Cahuita National Park, 
Limón province, in the southern Caribbean. Volunteers must be physically fit and willing to work 
long hours in hot and humid conditions while maintaining enthusiasm. For more information, con-
tact: Pablo Porras volunteer@kekoldi.org, WhatsApp: +506.8841.5999.Or visit us at www.kekoldi.
org
 

Opportunities


