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Proyecto de Conservación del Águila Coronada, Reserva Natural Bosques de Telteca, Mendoza, Argentina

FRANCISCO J. SANTANDER1

Laboratorio de Zoologı́a, Departamento de Biologı́a, Universidad Metropolitana de Ciencias de la Educación, Chile.
Laboratorio de Ecologı́a de Vida Silvestre, Facultad de Ciencias Forestales y Conservación de la Naturaleza, Universidad de Chile

SERGIO ALVARADO ORELLANA

Area de Salud Ambiental, Escuela de Salud Pública, Facultad de Medicina, Universidad de Chile

PIERO A. RAMÍREZ
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The Crowned Eagle (Harpyhaliaetus coronatus) is a large
raptor with a geographic distribution restricted to south-
ern South America, including Bolivia, Brazil, Paraguay,
and Argentina (Collar et al. 1992, del Hoyo et al. 1994,
Ferguson-Lees and Christie 2001). This species inhabits
semi-open, semi-xeric areas, mainly in lowlands, but also
at middle altitudes (Collar et al. 1992). Their hunting
techniques include perching and waiting for prey, and also
performing circular low-altitude flights approximately
100 m above the ground (S. Alvarado Orellana unpubl.
data). The Crowned Solitary Eagle is classified as globally
Endangered by BirdLife International (2004), and is cur-
rently legally protected in Argentina (Bellocq et al. 2002).
The most important threats to its populations in Argentina
are human persecution and habitat disturbance (Sarasola
and Maceda 2006). The natural history and biology of this
species is poorly known. Diet appears to be one of the best-
studied aspects, but most of the information is based on
brief anecdotal reports (Maceda 2007, Chébez et al. 2008)
and no detailed data on the feeding ecology of the
Crowned Eagle has been published. Here, we provide a
detailed description of the diet of Crowned Eagles in the
Mendoza desert, northwestern Argentina.

STUDY AREA AND METHODS

Our study was in the Telteca Reserve, which comprised
38 500 ha, approximately 120 km northwest of Mendoza,
Argentina. The study area was in the Monte ecoregion and
was characterized by an arid climate, with an annual mean
temperature of 18.5uC (mean maximum: 27uC, mean mini-
mum: 9.3uC) and annual rainfall ranging from 155–164.6 mm
(Estrella et al. 1979). The vegetation was composed mainly of
shrubs of the genera Larrea and Bulnesia, halophyte plants
and open woodland of algarrobo (Prosopis flexuosa; Morello
1958, Alvarez et al. 2006). P. flexuosa was particularly impor-
tant because shadows produced by its canopy regulated the
soil temperature, water regime, and the incidence of the
solar radiation, creating microhabitats that have different
conditions than exposed areas (Villagra et al. 2004). P. flex-
uosa was also the main nesting substrate of Crowned Eagles.

During four breeding seasons (September–February)
from 2005 to 2009, we studied the diet of Crowned Solitary
Eagle during the brood-rearing period using direct observa-
tions of prey deliveries and collections of prey remains and
pellets. Prey deliveries were recorded during the nestling
phase for 18 d (153 h) at one nest in 2006–07 and for 23 d
(196 hr) in 2008–09. Observations were made using 8 3 40
and 10 3 40 binoculars and a 20 3 60 spotting scope. Prey
remains and pellets were collected beneath six nests contain-
ing nestlings (including both nests used for direct observa-
tions) and adjacent trees used as perches or roosts. We visited
each nest 3 d/mo, with a sample effort of 56 hr each month
for prey remains and pellets. Overall, we spent 1351 hr1 Email address: fcojsantan@gmail.com
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searching for and collecting prey remains and pellets, and
349 hr making direct observations of prey deliveries.

Observers identified mammalian, reptilian, and avian
prey delivered to the nest based on the morphology of
potential prey species. Prey species in remains and pellets
were identified following methods described by Seguin et
al. (1998) and Marti et al. (2007). Remains of mammalian
and reptilian prey were identified on the basis of skull and
dentary fragments by using private reference collections.
Testudines and Xenarthra were also identified by carapace
features and reptiles were identified by shape and colora-
tion patterns following Cei (1986).

We identified each prey item to the lowest possible tax-
onomic category. We determined the minimum number
of possible individuals for each pellet and prey remains.
Because the pellets contained only scales, we set the num-
ber of individuals to one per pellet. The relative impor-
tance of each prey item in the diet was evaluated by prey

frequency and biomass (Marti 1987, Marti et al. 2007). The
biomass of each species was estimated as the mean adult
mass, combining both sexes.

Prey frequency was calculated by dividing the number of
individuals in each identifiable prey category by the total
number of prey in the sample (Marti et al. 2007). Biomass
contribution of the prey consumed was estimated by mul-
tiplying the number of prey species by the mean weight of
that prey (Marti et al. 2007). Biomass was calculated using
the total number of prey found in remains and direct
observations. Weights of prey were obtained from the
literature and from unpublished data of the authors
(Table 1). We assumed that weights of unidentified prey
species were similar to the mean mass of the most closely
related identified taxon. For avian prey, we could not esti-
mate biomass because we were unable to identify the birds
at the family or genus level. Thus, the avian prey was in-
cluded only in the frequency analysis.

Table 1. Prey of the Crowned Eagle during the breeding season in the Telteca Reserve, Mendoza, Argentina, as derived
from direct observations of prey deliveries and examination of prey remains at nests and adjacent trees.

PREY ITEM

MASS

(g)a

DIRECT

OBSERVATIONS

n

REMAINS

n

TOTAL

PERCENT

FREQUENCY

PERCENT

FREQUENCY

PERCENT

FREQUENCY

PERCENT

BIOMASS

All mammals 14 7 89.0 243 77.4 77.5
Xenarthra
Dwarf armadillo (Zaedyus pichiy) 1700 4 2 65.9 180 56.4 51.5
Large hairy armadillo

(Chaetophractus villosus) 4500 0 0 0.4 1 0.3 0.8
Screaming hairy armadillo

(Chaetophractus vellerosus) 1100 0 0 1.5 4 1.2 0.7
Unidentified Xenarthra 0 0 15.8 43 13.3 17.4
Molina’s hog-nosed skunk

(Conepatus chinga) 2075 8 4 4.0 11 4.6 5.2
Unidentified mammal 2 1 1.5 4 1.6 2.0

All reptiles 84 42 11 30 22.3 22.5
Squamata
Argentine red tegu

(Tupinambis rufescens) 4500 0 0 2.9 8 2.5 6.0
Bothrops sp. 1250 42 21 0 0 6.5 4.4
Unidentified snake 42 21 0.7 2 5.0 3.3
Testudines
Chaco tortoise

(Geochelone chilensis) 1720 0 0 7 19 5.9 5.4
Unidentified reptile 0 0 0.4 1 2.5 3.3

All birds 2 1 0 0 0.3 0
Unidentified birdb

100 2 1 0 0 0.3 0

TOTALS 50 273

a Weights were obtained from Vizcaı́no and Milne (2002) for Xenarthra, Montalvo et al. (2008) for Carnivora, and Taber (1997) for
Geochelone. Masses of remaining taxa were obtained from the authors’ unpubl. data.
b Excluded from biomass estimation because it was not possible to identify birds at a higher taxonomic level.

JUNE 2011 SHORT COMMUNICATIONS 181

Downloaded From: https://bioone.org/journals/Journal-of-Raptor-Research on 10 May 2024
Terms of Use: https://bioone.org/terms-of-use



Geometric mean weight of vertebrate prey (Marti et
al. 2007) was calculated as follows: GMWVP 5 antilog
(gnilogwi/gni), where ni was the number of individuals
of the ith species and wi was the mean weight (Figueroa
and González-Acuña 2006, Marti et al. 2007). Only prey
items identified to the generic level were included to esti-
mate GMWVP.

RESULTS

We recorded 50 prey deliveries, including mammals,
reptiles, and birds during our study (Table 1). Through-
out the brood-rearing period, we collected 273 prey re-
mains (Table 1). We collected seven pellets in the first
breeding season only, and they consisted solely of remains
of unidentified snakes; we did not include remains in pel-
lets in our analysis, because of the small sample size. Over-
all, we identified a total of 330 prey items, including mam-
malian (armadillos and skunks), reptilian (snakes and
tortoises), and avian prey. Total biomass of prey was esti-
mated to be 600 727 g. The geometric mean weight of
vertebrate prey was 1725.9 g.

Mammals were the most common prey both by number
and biomass (.70% of total individual prey and total bio-
mass, respectively; Table 1). Among these, armadillos (Xe-
narthra) were the most frequent prey with the dwarf arma-
dillo (Zaedyus pichiy) accounting for almost 50% of the
prey by both number and biomass. The importance of
the remainder of mammalian prey (carnivores and un-
identified mammals) was minor. Reptiles were the second
most common prey item, accounting for almost 23% of
total individual prey and total biomass. On a combined
basis, snakes were the most common reptilian prey (Ta-
ble 1). The contribution of birds to the diet was negligible.

DISCUSSION

Our results were similar to those reported previously by
Maceda (2007), who reported that Crowned Eagles preyed
mainly on mammals and reptiles. Maceda (2007) also indi-
cated that the dwarf armadillo was the most important prey
in term of number and biomass, and suggested that there
was trophic selection for this prey species. A number of other
prey types such as tinamous (Nothoprocta cinerascens), insects
(Acrididae, Tettigonidae, Scarabeidae), and carrion (Ovis
aries, Cerdocyon thous, Blastoceros dichotomus, Bos taurus) are
probably consumed in an opportunistic manner, depending
on their availability in the nesting area (Canevari et al. 1991,
Collar et al. 1992, Bellocq et al. 2002, Maceda 2007).

The geometric mean weight of vertebrate prey in our
study was almost 1725.8 g, which was almost two times
higher than that reported by Maceda (2007). Possibly, this
was due to a proportionally higher importance of heavier
prey at our study site; the total biomass in our study was
1725.8 g. Differences between our study and that of Ma-
ceda et al. (2003) may also reflect the prey availability and
selection in different seasons: Maceda et al. (2003) report-
ed prey found in the stomachs of dead birds during the
nonbreeding season, which might explain the abundance
of insects and carrion he documented.

In our study, we found several differences between diet
determined by direct observations and that determined
using prey remains, including a dearth of avian prey
among the prey remains and greater prey species diversity
in the prey remains than in the direct observations. At the
level of prey class, the number of mammalian prey were
greatly underrepresented in direct observations, and the
number of reptiles overrepresented. At the level of prey
species, the dwarf armadillo was overrepresented among
prey remains and Bothrops snakes were overrepresented in
direct observations. Finally, both methods either under-
estimated or overestimated prey in various classes, com-
pared with the combined results. Several studies on biases
in dietary analyses suggest that small prey are underesti-
mated in prey remains, compared to direct observations,
and that bias may be minimized by combining data from
both prey remains and pellets (e.g., Simmons et al. 1991,
Mersmann et al. 1992, Oro and Tella 1995, Seguin et al.
1998).

The successful design and implementation of measures
for the conservation of Crowned Eagle populations in Ar-
gentina requires a comprehensive understanding of the
species’ ecology. To this end, it is essential to conduct
further research on the species’ ecological requirements
to assess whether dietary patterns recorded in this study
are widespread and representative of the breeding popu-
lation and to understand the effects of habitat disturbance
on prey populations and the Crowned Eagle.

DIETA DEL ÁGUILA HARPYHALIAETUS CORONATUS
DURANTE LA TEMPORADA REPRODUCTIVA EN EL
DESIERTO DE MONTE, MENDOZA, ARGENTINA

RESUMEN.—Estudiamos la dieta del águila Harpyhaliaetus
coronatus durante la época reproductiva entre los años
2005 y 2009, en la Reserva Bosques de Telteca, Mendoza,
Argentina. Recolectamos 273 restos de presa, 7 egagrópilas
y observamos 50 entregas de presa. Las presas de H. coro-
natus incluyeron: Xenarthra (n 5 230), Carnı́vora (n 5

15), Squamata (n 5 52) y Testudines (n 5 19). En térmi-
nos de frecuencia los mamı́feros aportaron un 77.4%
(77.5% de la biomass) y los reptiles un 22.3% (22.5% de
la biomass). Entre los mamı́feros el armadillo (Zaedyus
pichiy) fue la especie más en la dieta del águila (56.4%
de la frecuencia, 51.2% de la biomasa) seguida por el
zorrillo (Conepatus chinga; 4.6% de la frecuencia, 5.2% de
la biomasa). Entre los reptiles los ofideos fueron los más
comunes, seguidos por la tortuga (Geochelone chilensis; 5.9%
de la frecuencia, 5.4% de la biomasa), y la iguana colorada
(Tupinambis rufescens; 2.5% de la frecuencia, 6.0% de la
biomasa). El peso geométrico promedio de las presas ver-
tebradas (1725.9 g) fue superior a los pesos de presas doc-
umentados previamente para H. coronatus en Argentina.
En general, la composición de la dieta de H. coronatus en
nuestro sitio de estudio fue similar a la documentada para
otras áreas de la Argentina.

[Traducción del equipo editorial]
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L. NARANJO, T. PARKER, AND D. WEGE. 1992. Threatened
birds of the Americas: the ICBP Red Data Book. Inter-
national Council for Bird Preservation, Cambridge,
U.K.

DEL HOYO, J., A. ELLIOTT, AND J. SARGATAL. 1994. Handbook
of the birds of the world, Vol. 2. New World vultures to
guinea fowl. Lynx Editions, Barcelona, Spain.

ESTRELLA, H.A., V.A. HERAS, AND V.A. GUZZETA. 1979. Re-
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VIZCAÍNO, S.F. AND N. MILNE. 2002. Structura and function
in armadillo limns (Mammalia: Xenarthra: Dasypodi-
dae). Journal of Zoology 257:117–127.

Received 5 April 2010; accepted 18 January 2011
Associate Editor: Carol L. McIntyre

JUNE 2011 SHORT COMMUNICATIONS 183

Downloaded From: https://bioone.org/journals/Journal-of-Raptor-Research on 10 May 2024
Terms of Use: https://bioone.org/terms-of-use




