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Abstract 
We studied the nesting biology and behavior of the Ornate Hawk-Eagle (Spizaetus ornatus) from a presumed same pair at 
two alternate nests in Belize over the course of a nine year period intermittently from 23 October 2004 to 15 March 2012. 
Data was collected on the incubation period, post-fledging dependency period, habitat, nest-site characteristics, and diet. 
Nest-site characteristics data was collected from four nests of three different pairs. Nesting occurred every other year, 
except when they nested successive years in 2010 and 2011. Egg-laying occurred in early March during the onset of the 
dry season and the incubation period was 44-46 days. The female did 96.6 % (53.4 of 55.3 h observed) of the incubating 
and the male did all of the foraging for both adults during the incubation period. Fledging occurred at 70-84 days in early 
July, the beginning of the rainy season. The dependency period was up to 12 months of three successfully fledged 
juveniles, in which we observed them within 250 m of the nest on all occasions. Of six prey items observed, five were 
medium (230-500 g) to large birds (3000- 5000 g).  
 
Keywords: Incubation, nesting biology, nest-site characteristics, prey items.
 
Resumen 
Estudiamos la biología y comportamiento de una pareja de Águila-azor Galana (Spizaetus ornatus) en dos nidos 
alternativos en Belice por el transcurso de nueve años, desde el 23 de octubre de 2004 al 5 de marzo de 2012. Recogimos 
información sobre el período de incubación, dependencia y emancipación, el hábitat, las características del nido y la dieta. 
La nidificación ocurrió cada dos años, excepto en los años 2010 y 2011 en los que criaron sucesivamente. La puesta tenía 
lugar a principios de marzo durante el comienzo de la estación seca, y el período de incubación era de 44-46 días. La 
hembra realizó el 96.6% de la incubación (53.4 de 55.3 horas de observación) y el macho trajo todas las presas para 
ambos adultos durante este período. El primer vuelo de los pollos tuvo lugar a los 70-84 días, a primeros de julio, en el 
comienzo de la estación lluviosa. El período de dependencia fue de hasta 12 meses para tres de los juveniles que volaron 
con éxito, durante los cuales los observamos dentro de un rango de 250 m al nido en todas las ocasiones. Cinco de las seis 
presas observadas eran aves de mediano a gran tamaño.  
 
Palabras clave: Incubación, biología de anidación, sitios de nidificación características, tipos de presa. 
  
Introduction 
 

he breeding biology of the Ornate Hawk-Eagle 
(Spizaetus ornatus) has already been studied, with 

nest observations from Brazil (Klein et al. 1988), Peru  
(Giudice 2007), Ecuador (Greeney et al. 2004), 
Venezuela (Naveda-Rodríguez 2004), and Guatemala 
(Lyon & Kuhnigk 1985, Flatten et al. 1989, Flatten et al. 
1990, Madrid et al. 1992). The most comprehensive 
nesting observations were conducted by Flatten et al. 

(1989 & 1990) and Madrid et al. (1992) as part of The 
Peregrine Fund’s Maya Project. These results are 
consistent with nesting in Guatemala, nearest published 
site to our study area, by Lyon & Kuhnigk (1985), 
Flatten et al. (1989 & 1990), and Madrid et al. (1992), 
but we present more detailed incubation observations 
and the first nesting information in Belize for the species 
with notes on the incubation period, post-fledging 
dependency period, habitat, nest-site characteristics, and 
diet. These observations are from two alternate nests of 

T 
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the presumed same pair over a nine-year period 
intermittently from 23 October 2004 to 15 March 2012 
and nest-site characteristics were collected from four 
nests of three different pairs. 
 
The Ornate Hawk-Eagle has a wide distribution from 
central Mexico to northern Argentina where it is found 
in a variety of forest types (Del Hoyo et al. 1994). There 
are two recognized subspecies (Ferguson-Lees & 
Christie 2001); but they differ little. The nominate race 
(S. o. ornatus) is found throughout most of South 
America, and the other, S. o. vicarius, is found in 
Mexico and Central America (Ferguson-Lees & Christie 
2001). The Ornate Hawk-Eagle is considered uncommon 
to increasingly rare with declines noted in areas of 
Central America, Mexico, Argentina, Brazil, and 
Ecuador (Inigo et al. 1987, Global Raptor Information 
Network 2012). In Belize, Jones (2003) considered it to 
be rare to locally uncommon resident throughout the 
country. In our study area, the Rio Bravo Conservation 
and Management Area (RBCMA), we located four 
Ornate-Hawk Eagle nests within 8 km of each other and 
we consider the species to be fairly common there.   

Methods 
 
Study area - The RBCMA is located in northwestern 
Belize in the Orange Walk District (17°48’0” N, 
88°55’60” W). At 260,000 acres it is the largest private 
reserve in Belize. Approximately 9 km from the 
southern border of Quintana Roo, Mexico, it forms part 
of a much larger, contiguous forest system known as the 
Selva Maya, which extends into the Petén, Guatemala 
and Calakmul, Mexico (Fig. 1). The RBCMA consists 
primarily of subtropical moist broadleaved forest with 
less than 10% made up of wetlands (Brokaw et al. 
1990). The topography is mostly flat or rolling terrain 
with three distinct escarpments that rise from 20-260 m. 
Annual precipitation averages 120 cm and falls primarily 
during the rainy season, June through November, with 
two spikes in June and October (Brokaw et al. 1990). 
The dry season is from February through May with less 
than an average rainfall of 50 mm per month. The 
average annual temperature is 27 °C with April-May 
being the hottest months, exceeding 32 °C (Brokaw et 
al. 1990). 

 

 
 
Figure 1. Ornate Hawk-Eagle nests located in the northern portion of the Rio Bravo Conservation and Management Area.  
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Observations - In 2004, while conducting research on 
the Harpy Eagle (Harpia harpyja) as part of The 
Peregrine Fund’s Harpy Eagle Restoration Project in 
RBCMA, staff at the La Milpa Field Station informed us 
about an Ornate Hawk-Eagle nest that had been active 
for over 15 years. On 23 October 2004, we first visited 
the nest (17°46'18.34" N, 89°1'17.80" W) and found a 
juvenile perched within 50 m of it. We made monthly 
observations of the nest (Nest 1A) between October 
2004 and April 2005, and again from 30 November 2005 
until the end of November 2006. The 2004 hatched 
juvenile likely dispersed sometime between May and 
October 2005. In February 2006, when the adults were 
not present, we constructed a small, 1 m x 1 m 
observation platform c. 40 m away from the nest in a 
tree at eye level. The platform, which we accessed out of 
view from the nest so as not to disturb the pair or their 
young, was camouflaged with foliage.  

During the incubation period between 9 March and 
22 April 2006, we made 63.8 h of observations using 12 
x 40 Zeiss and 10 x 42 Nikon binoculars, as well as an 
Orion 66mm spotting scope. Of the 63.8 h of 
observations, 32.9 h were made between 06:00 h and 
12:00 h and 30.9 h were made between 12:01h and 
18:30 h. During the incubation period we recorded the 
time both the male and female spent incubating, how 
much time was spent on the eggs, incubation intervals, 
number of fresh green sprigs brought back to the nest 
and species of sprig, how often prey was brought to the 
nest, the prey items to species if possible, any notable 
behavior, interspecific interactions, and weather. 

Between 23 April and 22 November 2006 (the 
nestling, fledging, and post-fledging periods), we made 
eighteen visits to the nest to determine when the juvenile 
fledged and dispersed from the nest area. No nest 
observations were made between 29 May 2006 and 11 
August 2006 when the nestling fledged. Between 11 
August and 18 November 2006 (post-fledging period), 
we visited the nest on twelve occasions to determine if 
the juvenile was present. The nest was revisited on 14 
October 2007, 20 February 2009, 2-4 March 2010, 13 
March 2010, 22 March 2011, 4-5 January 2012, and 15 
March 2012 to determine activity. In 2010 and 2011, the 
presumed same pair was observed using an alternate nest 
(Nest 1B) 144 m from the previously used nest in 2004 
and 2006.  

Data was collected on nest-site characteristics of four 
nests from three different pairs. We could determine 
they were different pairs by activity at all three nests at 
the same time. Two nests were presumed alternate nests 
of the same pair because they were 144 m apart from 

each other and never active at the same time. For each 
nest-site we recorded GPS coordinates, nest tree species, 
height of nest from the ground, tree height, emergent or 
non-emergent, elevation, habitat type, tree density, 
diameter at breast height (DBH) of nest tree, number of 
supporting branches, angle of main supporting branches, 
nest aspect (direction the nest is compared to the center 
of the nest tree), location in tree, slope, slope aspect 
(direction the slope is facing), and size of the nest (Table 
1). We determined nest and tree height and slope by 
using a clinometer and using the angle and distance from 
the base of the tree to the observer to calculate the 
height. A slope reading was taken at the base of the nest 
tree and at all four cardinal directions 25 m from the nest 
tree, which the mean was taken of the latter for nest-site 
slope. We calculated tree density using the point-
centered quarter method (Cottam & Curtis 1956) and 
only measured trees with a DBH >20 cm. We 
determined percent canopy cover by using a spherical 
densitometer at 25 m in all cardinal directions from the 
nest tree and at the base of the nest tree. Since we were 
not able to climb into the nest, we estimated its size 
using binoculars and comparing it to the surrounding 
branches and epiphytes. We used Simon & Pacheco 
(2005) standardization of Neotropical birds’ nests to 
describe them.     
 
Results 
 
Nest and Nest-site Descriptions - In 2004 and 2006 
nesting seasons, the presumed same pair used a bulky 
stick nest (Nest 1A) in a sapodilla tree (Manilkara 
zapota) located 4 m from the main dirt road through 
RBCMA at an elevation of 97 m (Fig. 2). According to 
Simon & Pacheco’s (2005) this nest is characterized as a 
low cup/fork type. The nest tree was located in 
broadleaved upland forest (Brokaw et al. 1990) on the 
escarpment on a west-facing (290°) slope of 9°. The tree 
was at the top of a small knoll making it an emergent 
and easily accessible. The tree height was 35.1 m with a 
DBH of 71.8 cm. The nest was located in the main fork 
on top of a large bromeliad at a height of 24.4 m from 
the base of the tree. We estimated the actual nest width 
to be 100 cm, the length to be 100 cm, and the height to 
be 80 cm. It was supported by the trunk of the tree and 
two large primary branches with the main supporting 
primary branch at a 40° angle. On 20 February 2009, this 
nest was engulfed by the bromeliad and was no longer 
active.  
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Figure 2. Left: Ornate Hawk-Eagle Nest 1A located in a sapodilla tree. Right: Female on nest with 37 days old nestling (Photos: 
RP).  
 

 
 
Figure 3. Ornate Hawk-Eagle Nest 1B. The presumed alternate nest of the 1A nest (Photos: RP).  
 
On 2 March 2010, an adult was observed incubating in 
the presumed alternate nest (Nest 1B) of the presumed 
same pair of Nest 1A. This nest was in a non-emergent 
bullet tree (Bucida buceras) 9 m from the road at an 
elevation of 94 m in broadleaved upland forest (Fig. 3). 
It had a DBH of 92.6 cm and its height was 34.8 m. The 
slope where the nest was located was 0°. This nest also 

was categorized as a bulky stick nest of a low cup/fork 
type and was 21.3 m high. We estimated the nest length 
to be 150 cm, width at 100 cm, and height at 50 cm. The 
nest was located in a fork of a primary and secondary 
branch, where the angle of the main supporting branch 
was 5°. The nest aspect (direction the nest was located 
compared to the center of the tree) was 177°.  
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On 20 February 2009, Nest 2 was discovered by 
hearing a vocalizing immature individual near the nest. 
This nest was 3.3 km from Nest 1A and 1B (Fig 1). It 
was a large stick nest approximately 170 cm x 150 cm x 
120 cm in an emergent ceiba tree (Ceiba pentandra) 
29.2 m high with a DBH of 115.5 cm (Fig. 4). The nest 
was located in the crotch of the trunk and a primary 
branch at a height of 21.9 m. There was no slope at the 
nest tree. The microhabitat was characterized by Brokaw 
et al. (1990) as cohune ridge with a tree density of 273.2 
trees per ha, the highest of the four nest-sites.  

Nest 3 was located on 14 March 2010 by observing 
an adult vocalizing and flying into the nest tree. This 

nest was 6.8 km from Nest 2 and 8.1 km from Nest 1A 
and 1B (Fig. 1). It was located in an emergent bullet tree 
27.4 m high with a DBH of 79.7 cm in what is 
characterized as bajo swamp forest according to Brokaw 
et al. (1990) (Fig. 5). The nest was located 17.7 m above 
the ground in the fork of the largest primary branch and 
a secondary branch, where the primary branch was 
angled at 20°. The nest was a bulky stick low cup/fork 
type 100 cm wide, 200 cm long, and 30 cm high 
supported by three branches. The nest-site had a tree 
density 129.2 trees per ha and a canopy cover of 99.8%.   

 
 

 
 
Figure 4. Left: Ornate Hawk-Eagle Nest 2 located in a ceiba tree. Right: Female incubating on 22 March 2011 (Photos: RP). 

 

 
 

Figure 5. Ornate Hawk-Eagle Nest 3 located in a bullet tree. Nest had fallen on 22 March 2011 one year after its discovery 
(Photo: RP). 
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Observations of Nest 1A, Pre-nesting Period - Between 
November 2005 and March 2006, during the courting 
and nest building period, both adults were observed 
perched near the nest or in the nest tree on all visits. 
Both adults were vocal on all visits, but nest-building or 
refurbishment was not observed. On 4 March 2010, the 
adults were observed copulating for 4 min in a tree 
adjacent to the nest tree c. 25 m away.  
 
Egg Laying and Incubation Period - The egg was laid 
on either 7 or 8 March based on the female’s behavior of 
moving the egg and incubating position, as we could not 
observe the egg from our vantage point. Raptors have 
been known to incubate empty nests, but the rolling egg 
motion and delicate movements before sitting down 
made us conclude that an egg was present. The adults 
were not observed incubating on 6 March, but the female 
was actively incubating on 9 March. The chick hatched 
on either 21 or 22 April, when the female was observed 
brooding and feeding the young, making the incubation 
period 44-46 days.  

The female did 96.6 % (53.4 of 55.3 h observed) of 
the incubating and the male did all of the foraging for 
both adults, as we never observed the female leaving the 
nest to hunt. The male incubated on only two occasions, 
both times after he had brought prey to the female and 
she was feeding away from the nest tree. He incubated 
the egg for 52.0 and 56.0 min, respectively, before the 
female returned to the nest to incubate. When the female 
flew onto the nest she would mantle and call incessantly 
until the male flew off the nest.    

During the total time that we observed, an adult was 
incubating 86.7% (55.3 of 63.8 h observed) of the time. 
When the female was not incubating she was preening, 
rolling the egg, stretching, collecting sprigs, rearranging 
sticks in the nest, or feeding. The range of the incubation 
intervals was 1.7 to 77.9 min with a mean of 34.4 min (n 
= 72, SD= 20.5). When the female was not incubating, 
she was off the egg between 0.1 and 21.7 min and on 
average 5.73 min (n = 77, SD = 4.77). The female rolled 
the egg on average every 98 min before sitting back 
down to incubate (n = 37). On average, the female would 
fly from the nest to break off a fresh green sprig from an 
adjacent tree 5.1 times per day (during a 12 h day, n = 
13). She would do these at all hours of the day. All 
sprigs she brought back to line the nest with (n = 24) 
were all freshly broken from nearby sapodilla trees the 
same tree species as the nest tree, but never from the nest 
tree. 

 

Nestling, Fledging, and Post-fledgling Dependency 
Period  - On 23 October 2004, we made our first visit to 
the reported nest, where a single juvenile Ornate Hawk-
Eagle was observed food soliciting within 50 m of the 
nest. Between 23 October 2004 and 5 April 2005, we 
made six visits to the nest. Each time, the juvenile was 
observed within 200 m of the nest and a single adult was 
observed on two of those visits. The next visit to the nest 
was on 30 November 2005 and there was no sign of the 
juvenile, but an adult male was present. The last day we 
observed the juvenile was on 5 April 2005. This same 
nest was again active in 2006. On 29 May, the nestling 
was still in the nest and was about half the size of the 
adults with nearly all white down feathers and only a 
few juvenile feathers growing (Fig. 2). When we 
returned to the nest on 11 August, the juvenile was 
perched in an adjacent tree 40 m from the nest tree. Due 
to the stage the nestling was in on 29 May we estimated 
that it had fledged between 1-15 July. Between 11 
August and 18 November 2006, we visited the nest on 
twelve occasions, seeing the juvenile within 0-150 m of 
the nest each time. During all visits the juvenile could be 
located by its continuous food soliciting calls. Only on 
one occasion was an adult, the male, observed. The 
juvenile was last seen at the nest area on 18 November 
2006. No birds were observed on multiple visits 
thereafter and through 2007. 
 
Feeding Behavior and Prey - In 2006, during three of 
three prey deliveries we observed, the female vocalized. 
Although we never saw or heard the male until after or 
during the prey exchange, the female would fly to where 
he was, often 50-150 m from the nest. We observed 
three prey exchanges, but only identified one prey item, 
a Yucatán Squirrel (Sciurus yucatanensis). During all 
prey exchanges (n = 3), the male had a full crop. The 
female would quickly feed on the prey until it was gone 
before returning to the nest with a full crop. All three 
prey deliveries were between 10:15 and 12:20 h. 

During the post-fledging dependency period in 2006, 
we observed the juvenile with five prey items. They 
consisted of two Great Curassows (Crax rubra), one 
Ocellated Turkey, (Meleagris ocellata), one Keel-billed 
Toucan (Ramphastos sulfuratus), and one Collared 
Aracari (Pteroglossus torquatus). On three occasions 
(curassow, toucan, and turkey) in August, the juvenile 
was observed feeding at the nest. On the other two 
occasions the young bird was seen feeding away from 
the nest tree, at no more than 60 m away. On 1 
November, the juvenile was observed with a full crop 
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perched in the nest tree prior to the last sighting of it on 
22 November 2006.     
 
Discussion 
 
Other researchers reported eggs to be laid primarily 
between February and April, which is consistent with 
our observation of 7 or 8 March. Our observation of a 44 
or 46 days incubation period falls in the middle of the 
expected range of 40 to 48 days (Lyon & Kuhnigk 1985, 
Flatten et al. 1989, Flatten et al. 1990, Madrid et al. 
1992). They all observed the male doing all or most of 
the hunting during the incubation period and the female 
doing over 90% of the incubating, which is what we 
observed. We observed the juvenile to have fledged at 
70-84 d old, which is consistent with previous 
observations between 66 and 93 days (Lyon & Kuhnigk 
1985, Flatten et al. 1989, Flatten et al. 1990, Madrid et 
al. 1992).  

We observed the 2004 juvenile to be around the nest 
and dependent on the adults on 5 April 2005, and if we 
assume it was hatched around the same time as the 2006 
chick, the dependency period would have been 
approximately 12 months (Madrid et al. 1992). The 2006 
chick was last observed at the nest 18 November 2006, 
which would yield a dependency period of 7 months. 
However, with infrequent visits and little time spent at 
the nest after November 2006 the juvenile could have 
very likely been still present. With this extended 
dependency period, Ornate Hawk-Eagles will nest every 
two years at best, if a juvenile successfully fledges and 
makes it to dispersal. This is important for management 
and conservation efforts.  

Ornate Hawk-Eagles have been observed feeding on 
a wide-range of prey items including large birds, such as 
guans (Cracidae), small to medium sized mammals, and 
Green Iguanas (Iguana iguana) (Lyon & Kuhnigk 1985, 
Flatten et al. 1989, 1990, Eitniear et al. 1991, Madrid et 
al. 1992). From our sample size of prey items (n = 6), 
we observed medium to large birds as their primary diet, 
which may reflect the high density of the cracids and 
turkeys in RBCMA due to no or very limited hunting 
inside the reserve (Hartshorn et al. 1984). However, a 

more in-depth study and larger sample size are needed to 
confirm such a relationship. 

 
Since we did not visit the nest after March 2010, we 

cannot conclude why they nested in two successive 
years, but it could be that the 2010 chick did not survive. 
Brian Gibbons, VENT trip leader, observed a juvenile 
Ornate Hawk-Eagle on 4 January 2012 near the nest, 
which suggests that the pair successfully fledged a 
young in 2011. This nest has been active for at least 23 
years, but is probably from multiple pairs as 23 years 
would be a long life span for any wild Spizaetus species.  
     Due to its large size, intact forests, and location, 
RBCMA is an important link for tri-national 
conservation for many species in Belize, Mexico, and 
Guatemala, especially large home-range raptor species 
such as the Ornate Hawk-Eagle. It is a critical habitat 
linkage between the Maya Biosphere Reserve in Petén, 
Guatemala and the Calakumul Biosphere Reserve in 
Mexico and on a grander scale, the Mesoamerican 
Biological Corridor. RBCMA will prove to be an 
important reserve for conservation in Belize and the 
region as logging, oil exploration, and deforestation 
increase, degrading surrounding habitat.  
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Table 1. N

est and nest-site attributes of four O
rnate H

aw
k-Eagle nests in the Rio Bravo Conservation and M

anagem
ent A

rea.  

_____________________________________________________________________________________________________________________"
"     N

est or N
est-site A

ttributes 
 

N
est 1A

  
 

            N
est 1B

 
 

 
N

est 2 
 

 
N

est 3 
_____________________________________________________________________________________________________________________ 
 M

icro-habitat 
 

 
 

U
pland forest 

 
 

U
pland forest 

 
C

ohune ridge 
 

B
ajo sw

am
p forest 

Elevation (m
) 

 
 

 
97 

 
 

 
94 

 
 

79 
 

 
146 

N
est tree species  

 
 

sapodilla 
 

 
bullet tree   

 
ceiba 

 
 

bullet tree   
 

 
 

 
 

M
anilkara zapota  

 
Bucida buceras 

 
C

eiba pentandra  
Bucida buceras 

N
est tree D

B
H

 (cm
) 

 
 

71.8 
 

 
 

92.6 
 

 
115.5 

 
 

79.7 
Em

ergent 
 

 
 

yes 
 

 
 

no 
 

 
yes 

 
 

yes 
H

eight of nest tree (m
) 

 
 

35.1 
 

 
 

34.8 
 

 
29.2 

 
 

27.4 
Slope of nest tree (°) 

 
 

14 
 

 
 

0 
 

 
0 

 
 

0 
Slope aspect of nest tree (°) 

 
296 

 
 

 
N

A
 

 
 

N
A

 
 

 
N

A
 

H
eight of nest from

 ground (m
)  

 
24.4 

 
 

 
21.3 

 
 

21.9 
 

 
17.7 

N
est location in tree 

 
 

Fork of trunk  
 

 
Fork of prim

ary   
Fork of trunk 

 
Fork of largest prim

ary 
&

 prim
ary branch  

 
&

 secondary branch 
&

 prim
ary branch  

and a secondary branch 
N

est aspect 
 

 
 

center of tree 
 

 
south side of trunk 

north side of trunk 
southw

est side of trunk 
N

um
ber of supporting branches 

 
2 

 
 

 
2 

 
 

3 
 

 
3 

W
idth of nest (cm

) 
 

 
100 

 
 

 
100 

 
 

150 
 

 
100 

Length of nest (cm
) 

 
 

100 
 

 
 

150 
 

 
170 

 
 

200 
H

eight of nest (cm
) 

 
 

75 
 

 
 

50 
 

 
120 

 
 

30 
A

ngle of m
ain supporting branch (°) 

40 
 

 
 

5 
 

 
45 

 
 

20 
Tree density (trees/ha, >20cm

 D
B

H
) 

101.5 
 

 
 

62.3 
 

 
273.2 

 
 

129.2 
Percent canopy cover of nest-site 

 
72.8 

 
 

 
92.4 

 
 

99.2 
 

 
99.8 

Slope of nest-site (°) 
 

 
9 

 
 

 
3 

 
 

0 
 

 
7.5 

Slope aspect of nest-site (°) 
 

286 
 

 
 

265 
 

 
N

A
 

 
 

187 


