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IIn March 2009, we began a long-term study 
on the Stygian Owl, one of  the least known Neo-
tropical owls.  Our study area is located in the 
Mountain Pine Ridge region of  the Cayo Dis-
trict, Belize.  The objective of  this study is to bet-
ter understand all ecological aspects of  this rare 
owl, including their nesting biology, abundance, 
home-range, movement patterns, habitat usage, 
foraging ecology, and response to fi res and de-
forestation. 

The Stygian Owl, Asio stygius, has a patchy distri-
bution from northwestern Mexico to northern 
Argentina, where it has been recorded in Mexico, 
Guatemala, Belize, Honduras, Nicaragua, Cuba, 
Dominican Republic, Haiti, Colombia, Venezu-
ela, Ecuador, Brazil, Bolivia, Paraguay, and Ar-
gentina (Birdlife International 2009, Konig and 
Weick 2008). In Belize, it is considered a rare 
resident and has only been recorded in three lo-
calities (Jones 2003). 

The Stygian Owl is a poorly known species and 
its status is uncertain, making it a species with 
high research priority (Stotz et. al. 1996, Ko-

 
Asio stygius robustus at roost. © Ryan Phillips

STUDYING THE STYGIAN OWL ASIO STYGIUS ROBUSTUS

 IN MOUNTAIN PINE RIDGE, BELIZE
By Ryan Phillips, Belize Raptor Research Institute (BRRI), harpiabz@yahoo.com. This article fi rst appeared in the 

Summer 2011 issue of  the BRRI Newsletter. It is reprinted here with permission.
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nig and Weick 2008). The Mexico and Central 
America subspecies, Asio stygius robustus, is re-
stricted to pine forest and pine savanna making 
it vulnerable to population declines (Howell and 
Webb 1995, Jones 2003, Phillips pers. obs.). Of  
the A. s. robustus subspecies, only one nest has 
been described and diet 
analysis has been limited 
to anecdotal informa-
tion (Franz 1991).

In March 2009, we lo-
cated a roosting site, 
where a pair was seen 
nearly every day. We col-
lected pellets for a full 
year at this site to de-
termine their prey base. 
Of  194 prey remains 
in 145 collected pellets, 
we observed that their 
diet was comprised of  
61.9% birds, 19.1% bats, 
12.4% beetles, 6.2% liz-
ards, and .5% frogs. Of  
the total prey items, 31% 
were nocturnal species. 
On average, from Feb-
ruary-May the diet con-
sisted of  70% birds; whereas from June-August 
their diet was comprised of  37% birds, 32% 
bats, and 28% beetles; and from November-

February it consisted of  81% birds. The change 
in diet coincides with the emergence of  beetles 
in June-August, and the infl ux of  wintering 
migrant songbirds. According to biomass and 
quantity of  prey items consumed, passerines 
were the most important dietary component. We 

located this roost site 
in March, and have 
since located another 
seven roosting sites of  
other individuals. Pel-
lets will continue to be 
collected to obtain a 
larger sample size and 
to include more indi-
viduals.

To better understand 
these elusive, noctur-
nal raptors, we trapped 
and radio-tagged (us-
ing VHF transmitters) 
two male Stygian Owls 
in December 2010. 
This is the fi rst time 
this species has been 
trapped and fi tted 
with radio transmitters. 
We continuously moni-

tored these two individuals but in February we 
lost a signal on one of  them. Possible reasons 
for this include: the antenna of  the transmitter 

Pellets collected near the roost site.  © Ryan 
Phillips
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served feeding upon a Least Bittern (Ixobrychus 
exilis), the second largest prey item ever to have 
been documented for this species. 

We discovered that Stygian Owls may not be the 
pine-oak or pine specialists that we once thought 
them to be. The tagged male moved nearly 15 kilo-
meters through broadleaf  forest and into cleared 
farmlands where he foraged for songbirds, bats, 
and insects before returning to his nest and roost 
site in pine-oak forest. They may only nest and 
roost in pine-oak or pine, but other habitats may 
be critical in their foraging ecology and survival 

was chewed off; the transmitter malfunctioned; 
or the individual left the area. If  the male returns 
to his usual roost site we should be able to more 
accurately determine what occurred. 

The other male eventually led us to a nest con-
taining a single chick, approximately 2 weeks old, 
on March 30th. This represented only the second 
nest of  this species to be discovered in Belize 
and only the third such nest to ever be studied 
anywhere. From this tagged male, we’ve obtained 
data on their home-range, movements, foraging 
ecology, and habitat usage. This male was ob-

Left: Biologist Roni Martinez releases a recently trapped Stygian Owl. Right: A young chick in the 
nest. © Ryan Phillips



WWW.NEOTROPICALRAPTORS.ORG                                                                                                                PAGE - 5 

when pine-oak and pine habitat is lost or altered. 
It is too early to determine if  this is consistent 
across the population, but as we radio-tag more 
individuals we will be able to unravel this mystery. 

This project will continue for a minimum of  fi ve 
years and we will continue to radio-tag individu-
als and collect data on home-ranges, movements, 
foraging ecology, nesting biology, as well as as-
sessing how fi res and deforestation affect Stygian 
Owl populations. 

To view a movie about this project visit http://
www.youtube.com/watch?v=i5DckfqTXmI

A pair of  Asio stygius robustus roosting in a pine tree, Belize. © Ryan Phillips
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TThe Harpy Eagle (Harpia harpyja) is a large 
Accipitridae that is found in several Brazilian 
states, though their populations are best preserved 
in the Amazon. They can measure one meter in 
length with a wingspan that reaches more than 2 
meters. Females, which can weigh up to 9 kg, are 
much larger than the males, which weigh around 
5 kg. Harpy Eagles have a slow reproductive rate, 

reaching maturity at around fi ve years of  age and 
each pair raises only one offspring at a time, al-
though they can lay up to two eggs. The adults 
may care for their young for up to three years. 
This low fecundity, coupled with the destruction 
of  large areas of  forests, have made the Harpy 
Eagle an endangered bird in Brazil (Brown 1976; 
Sick 1997; ICMBIO, 2008).

A NEW CONCEPT IN ENCLOSURES FOR LARGE 
ACCIPITRIDAE: A CASE STUDY WITH A HARPY EAGLE 

(HARPIA HARPYJA). 
By Paulo Roberto Neme do Amorim. Reserva Particular do Patrimônio Natural REVECOM, e-mail: revecombr@
bno.com.br; Môsar Lemos, NAL – Núcleo de Animais de Laboratório, UFF – Universidade Federal Fluminense, 
e-mail: lemosmosar@hotmail.com; Roberto da Rocha e Silva. Curso de Medicina Veterinária, Universidade Estácio 
de Sá, e-mail: rrochaesilva@gmail.com e Maria Lucia Barreto. NAL – Núcleo de Animais de Laboratório, UFF – 
Universidade Federal Fluminense, e-mail: mlbarreto@gmail.com.

A male Harpy Eagle Harpia harpyja © Angel Muela, Whitehawk Birdwatching and Conservation

mailto:revecombr@bno.com.br
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In January 2007, an injured Harpy Eagle was 
brought to REVECOM Private Natural Heritage 
Reserve (RPPN - for its acronym in Portuguese),  
state of  Amapá, Brazil. The initial clinical exami-
nation revealed lesions on the inside of  the right 
wing (with some joint exposure); the right pec-
toral region had signifi cant loss of  feathers with 
dermal exposure and abrasion; foreign bodies 
were found under the nictitating membrane, and 
it had traumatic keratitis and episcleritis with sec-
ondary bacterial infection in its right eye (Amor-
im et al, 2010). Due to its injuries, it was not a 
candidate for release back into the wild and so an 
aviary needed to be built to house it. 

Though, in some regards, housing birds of  
prey can be relatively simple, it is also very dif-
fi cult considering that they require large spaces 
in which to fl y. When it is necessary to hold a 
bird in permanent captivity, for reasons that may 
include injuries or behavioral traits that make it 
unlikely that it will survive in the wild, it is im-
portant to provide suitably-sized enclosures. In-
activity can lead to behavioral disorders, as well 
as diseases typical of  birds in captivity, such as 
the dreaded bumblefoot, which can cause the 

Table 1.  Normative Instruction 001/89-P for housing birds of  prey, IBAMA

bird to lose toes and even the whole foot due to 
the infectious process that takes place when the 
conditions of  captivity are inadequate (Enderson 
1976; Cooper 2002; Amorim et al. 2010). At the 
same time, maintaining birds in captivity using 
falconry techniques is a laborious task, requiring 
long periods of  time and dedication to the bird 
as well as an experienced handler. However, this 
latter technique does allow for a signifi cant re-
duction in the space requirements for housing, as 
it provides the bird with time to exercise and fl y 
freely, while only spending part of  each day in an 
enclosure. (Cooper 2002 and Parry-Jones 2001). 
In Brazil, the Brazilian Institute of  Environment 
and Natural Resources (IBAMA) regulates the 
captive management of  large Accipitridae. Nor-
mative Instruction (NI) No. 04, March 4, 2002, 
which amended NI 001/89-P (Table 1), states 
the obvious fact that the accommodation should 
allow freedom of  fl ight. But it is not enough that 
the enclosure is large, it needs to meet volumetric 
conditions to allow the bird to exercise and per-
form certain fl ight maneuvers that occur in the 
wild. Perches should be arranged so as to force 
the bird to exercise. An inadequately designed 
chamber can lead the bird to immobility (Amor-

Family Size Density Observations
Cathartidae, 

Accipitridae and 
Falconidae 

Small bird 1 bird/ 5m2 Sandy ground or lawn, woody vegetation 
for shading, a pool for bathing. Must allow 
freedom of  fl ight.

Medium bird 1 bird/10 m2
Large bird 1 bird/25 m2



WWW.NEOTROPICALRAPTORS.ORG                                                                                                                PAGE - 9 

im et al. 2010). The analysis of  two regulatory 
laws shows progress in addressing the problem 
of  housing birds of  prey in Brazil (Brasil 1989; 
Brasil 2002).

The IN 04/2002 (Table 2), though an improve-
ment, does not correct for the failures in NI 
01/89. Though it goes beyond two-dimension-
al regulations by setting the height of  the en-
closure, it still does not provide adequate fl ight 
space.

Figure 1. Enclosure model based on Normative 

Instruction 001/89-P, IBAMA

RPPN REVECOM Model

Using an enclosure of  25 m² (one bird) with a 
ceiling height of  6.0 m. as an example, it is evi-
dent that there is a disharmony between height 
and base. Though, in theory, there would be 
enough height for the bird to fl y, there would not 
be enough linear extension, parallel to the surface 
of  the enclosure, for lift. This could force the bird 
into relative immobility, and could cause atrophy 
of  the pectoral muscles, which is, of  course, not 
desirable.

As demonstrated in Figure 1, the enclosure 
would have a base of  25.0 m² (5.0 m x 5.0 m), a 
height of  6.0 m and a diagonal of  7.07 m. The 
bird would have, at most, an extension of  only 
4.0 to 5.0 meters in which to fl y. This is too small 
a space for a bird with as large a wingspan as the 
Harpy Eagle.

We designed our enclosure to measure 50.0 
square meters, as follows: base of  5.0 × 10.0 m = 
50.0 m2; height 6.0 m, resulting in a diagonal of  
11.18 m (Figure 2). 

Family Size Density Height (m) Observations
Cathartidae, 
Accipitridae 

and 
Falconidae 

Small bird 2 birds/10 m2 Cathartidae 4 Sandy ground or lawn,  woody 
vegetation for shading, a pool 
for bathing. Must allow free-
dom of  fl ight.

Medium bird 2 birds/20 m2 Accipitridae 3,4,6
Large bird 2 birds/50 m2 Falconidae 3,4,5

Table 2.  Normative Instruction 04/2002 for housing birds of  prey, IBAMA
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With these dimensions the enclosure has a vol-
ume of  300 m³. We added two semicircular at-
tachments (R = 2.5 m) to the base and gained 
space for a shelter at one end, and room for ac-
cess doors at the opposite end. Thus the bird has 
an area of  50.0 m² for fl ight and exercise. We 
added a pool for bathing (Figure 3 and 4). The 
addition of  the two semicircles also provides 
space for a security area and holding room.

The enclosure should be equipped with perches 
and platforms strategically placed to stimulate 
the bird’s fl ight. The structure was covered with 
plastic canvas that provides 75% shading. On 
the roof, above the shading canvas, we placed a 
transparent plastic cover (Figure 5). At the top 
of  the enclosure we placed three lines of  sprin-
klers, to obtain the necessary microclimatic con-
trol of  the enclosure (Figures 6 and 7).

Figure 3. Addition of  semi-circles

Figure 4. Base of  the enclosure

Figure 2. Enclosure model based on Normative 

Instruction 04/2002 , IBAMA
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Conclusion

The new enclosure model developed by RPPN 
REVECOM is fully satisfactory for housing this 
Harpia harpyja and would easily accommodate an-
other individual as well. The cost of  construction 
of  the enclosure was offset by the rapid adap-
tation of  the bird housed in it. In addition, the 
enclosure built in this way meets the regulations  
set forth by IBAMA’s Normative Instruction No. 
04/2002.

Acknowledgements
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TThe Burrowing Owl (Athene cunicularia) is a 
long-legged terrestrial owl that occurs from Can-
ada to Tierra del Fuego in Argentina (Sick, 1997). 
A small to medium sized Strigiforme, it measures 
22 cm in length and weighs between 120-250 
grams (Bozinovic and Medel, 1988, Marks et al, 
1999). This owl occurs in a variety of  landscapes, 
especially in open areas such as fi elds and savan-
nas; however, due to the fragmentation of  its 
habitats for agricultural and urban development, 
some Burrowing Owl populations live close to 
human inhabited areas (Gervais et al. 2003) where 
they often take advantage of  the artifi cial light to 

hunt insects. Perhaps, due to this fact, they pre-
fer living in human populated areas, as they are 
common in cities, fi elds and farms.  According to 
Sick (1997) and Antas and Cavalcanti (1998), this 
species inhabits holes in the ground dug by other 
species or which it makes itself  (hence its com-
mon name of  Burrowing Owl). This owl shows 
a remarkable ability to adapt to capturing a wide 
variety of  prey including insects, and occasionally 
small rodents, amphibians and other birds, which 
it depends on for its survival (Sick, 1997, Motta-
Junior and Alho, 2000, Motta Junior et al. 2007). 

Though A. cunicularia is known as a generalist 
species, feeding on a very diverse selection of  
prey, and the presence of  vertebrates in their diet 
has been documented in several studies, (Martins 
and Egler, 1990), generally, invertebrates (main-
ly insects) prevail over vertebrates (Thomsen 
1971, Silva-Porto and Cerqueira, 1990, Green et 
al. 1993, John and Romanow, 1993, Teixeira and 
Melo, 2000, Motta-Junior and Bueno, 2004, Zílio, 
2006; Vieira and Teixeira, 2008). 

DIET OF THE BURROWING OWL (ATHENE CUNICULARIA) 
IN PASTURELAND DURING THE NESTING/SUMMER SEASON IN 

NORTHWESTERN ESPÍRITO SANTO, BRAZIL. 
By Mikael Mansur Martinelli, Museu de Biologia Prof. Mello Leitão (Zoologia) - Av. José Ruschi, 4, Centro, 

29650-000 - Santa Teresa, ES – Brasil. E-mail: mansurmartinelli@yahoo.com.br

Athene cunicularia in Brazil ©José Nilton da Silva, 
Museu de Biologia Prof. Mello Leitão
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The objective of  this study was to present quan-
titative data (number of  individuals and gross 
ingested biomass) in A. cunicularia diet by iden-
tifying prey remains from pellets collected in a 
northwest grassland area in the state of  Espírito 
Santo, Brazil.

Methods

The study was conducted at  Chácara Irmãos 
Martinelli [Martinelli Brothers’ Ranch] (19 º 
28’23’’S and 40º 44’22’’W, 98 m altitude)   in a 
rural area between Córrego São João Pequeno 
and Corrégo do Almoço, 15 km away from the 
center of  Colatina, Espírito Santo, Brazil. The re-
gion is warm during the summer with highs of  
40º C and lows of  24º C, with little constant rain. 
This 32 ha ranch consists predominantly of  cof-
fee monoculture (12 ha), a pasture area for cattle 
breeding (8 ha), and a small Atlantic Forest rem-
nant (6 ha).

Weekly, during the summer (January and Feb-
ruary) of  2008, we collected pellets and identi-
fi ed prey remains found within a radius of  three 
meters around three different nests. A total of  
fi ve intact pellets and several fragments of  pel-
lets, which were estimated to represent about 40 
samples, were collected. Prey identifi cation was 
made by comparing undigested parts such as 
heads, chitin, shells and bones (jaw and pelvis), to 
the insect collection in Prof. Mello Leitão’s Biol-
ogy Museum. The number of  individuals was es-

timated by counting the number of  heads found 
in each pellet. 

Results 

The material analysis revealed that of  the over 155 
prey species that formed the diet of  Athene cunicu-
laria (Table 1) insects were predominant (97.5%), 
with Onthophagus gazella (African Dung Beetle) 
being the most prevalent (95. 5%). We found evi-
dence of  vertebrate consumption (lizards and ro-
dents) in only one of  the three nests. We found 
rodent remains, which included bones and hair, in 
only two pellets. Lizard remains found in pellets 
included only jaws and other bones. Owls tend 
to hunt lizards during the day, as these reptiles 
are often foraging during the hottest hours of  the 
day; while they prey on rodents during their cre-
puscular/night hunts.

Considering that invertebrates were the most 
common prey items consumed or brought to the 
nest by adult owls (62.25%), it is worth mention-
ing that we may have overestimated the Arachini-
dea biomass, as we found the legs and cephalo-
thorax of  a partially eaten individual around the 
nest, but not in any of  the collected pellets. In 
terms of  ingested biomass, vertebrates are an im-
portant component (37.75%) in this species’ diet.

Discussion

The results show that the diet of  A. cunicularia in 
this region consists primarily of  insects, mainly 
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Onthophagus gazella.  The high presence of  this in-
vertebrate in their diets may be due to the preva-
lence of  this beetle in pastures where there is an 
abundance of  cattle feces. Our study nests are 
located near the center of  a pasture with exten-
sive cattle breeding.  O. gazella  is an important 
agent for pasture restoration. Cattle feces often 
carry the eggs and larvae of  fl ies, which get bur-
ied, along with the feces, by the dung beetles at a 
depth of  about 25 cm. Doing this, and destroy-
ing the fecal masses deposited on the soil surface, 
contributes to pasture support (Silva and Vidal, 
2007), especially in the case of  the horn-fl y, which 
is very harmful to cattle herds. 

Small mammals such as rodents, marsupials and 
bats, have been identifi ed in regurgitated pellets 
in several owl species (Silva-Porto and Cerqueira, 
1990; Motta-Junior, 2004; Motta-Junior, 2006, 
Roda, 2006, Zilio, 2006). Martins and Egler, 1990 
recorded a predominance of  rodents in the diet 
of  Athene cunicularia in a pasture in southeastern 
Brazil, though our results did not. The absence 
of  certain prey items in our study that have been 
documented in considerable quantities in several 
other studies, is due probably to the large supply 
of  Coleoptera in our research area, which in bio-
mass terms, is not very advantageous in compari-
son to vertebrates, especially rodents.

Table 1. Species preyed upon by Athene cunicularia with mean body mass (g) of  adult individuals. Estimated number 

(N) and ingested biomass (g) found in regurgitated pellets collcted in a pasture northwest of  Espírito Santo, Brazil

Prey Mean Body Mass N (%) Biomass (%)
Insect

Coleoptera 151 (92,42)
Scarabidae 150 (96,78) 151
      Onthophagus gazella 1 148 (95,5) 148 (58,75)
       spp. 1 1 1 (0,64) 1 (0,4)
       spp. 2 2 1 (0,64) 2 (0,8)
       Carabidae spp 1 1 (0,64) 1 (0,4)
Arachinidea
       Mygalomorphae 5 1 (0,64) 5 (1,9)
Reptilia
       Tropiduros torquatos 15 1 (0,64) 15 (5,95)
Mammalia
       Rodentia (unidentifi ed) 40 2 (1,3) 80 (31,8)
TOTAL 155 (100,0) 252 (100,0)
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Different studies throughout this species’ distri-
bution show evidence of  opportunism in Athene 
cunicularia, whose hunting strategy is concentrated 
on the most abundant prey in their region. This 
opportunistic behavior allows the owls to occupy 
multiple trophic levels, fi lling a very broad niche. 
This affords them the ability to survive in dif-
ferent environments and may be the main factor 
that explains the success of  this species in dis-
turbed areas. 
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noides forfi catus and Falco peregrinus (Frisch & Frisch 
2005, Sigrist 2007).  As with other species, many 
Falconiformes move from one region to another 
for nesting, while others of  the same order mi-
grate in search of  better environmental condi-
tions, more availability of  resources, or more fa-
vorable temperatures (Newton 1979).

This study, therefore, provides a record of  those 
diurnal raptors sighted across the four seasons, 
in the Estación Biológica de Santa Lucia (EBSL) 
[Santa Lucia Biological Station], and documents 
in which seasons  greater numbers of  these bird 
species were observed.

Methods and Methodology

Study Area
The Santa Teresa Municipality is located in the 
mountain region of  Espirito Santo, Brazil  (40º 
36’06” W e 19º 56’10” S), (Tabacow 1992).  The 
EBSL, an approximately 440 hectare remnant of  
Atlantic Forest from between 550 and 950 me-

B

DIURNAL BIRDS OF PREY IN ESTAÇÃO BIOLÓGICA DE 
SANTA LÚCIA: A SEASONAL ANALYSIS IN SANTA TERESA, 

ESPÍRITO SANTO, BRASIL
By 1* José Nilton da Silva; 2 Thaís de Assis Volpi & 3 Rosemberg Ferreira Martins. 1* - Museu de Biologia 
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Brazil is home to an estimated 1,832 species 
of  birds (CRBO 2011) of  various orders, families 
and subfamilies (Sick 1997).  Among these birds, 
there are many seasonal and migratory species 
(Sick 1983, 1997) whose behaviors are affected 
by annual climatic variations (Sick 1983). These 
variations not only infl uence the availability of  
resources, but also physiological changes in the 
birds themselves (Newton 1979, Sick 1983, Thio-
llay 1996). 

According to Newton (1979) and Calder & King 
(1974) the breeding season of  some birds can be 
infl uenced by seasonal factors in temperate re-
gions. The movement of  Brazilian avifauna is di-
rectly related to climatic changes that occur over 
spring, summer, fall and winter (Sick 1983).

Within the Accipitridae and Falconidae families 
(order Falconiformes), and the Carhartidae fam-
ily (order Ciconiformes), there are many seasonal 
and migratory species (Sick 1983, Sigrist 2007). 
Some of  these are classic migrants such as Ela-
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ters (Mendes & Padovam 2000) is located within 
this municipality. 

Data Collection
Research activities were carried out between May 
2006 and May 2007, with fi ve visits being made 
during each season of  the year. Each observation 
began at 0600 and fi nished at 1300, completing 7 
hours in the fi eld per visit for a total of  35 hours 
per season, and a total of  140 hours of  observa-

Figure 1. Map of  the Estación Biológica de Santa Lucia and its trails (Source: Mendes & Padovan 2000)

tion in the fi eld for the duration of  the study. We 
used Breaker 20x50 and Tasco 12x25 binoculars 
with which to observe the birds, and Sony H5 
and Sony H1 cameras for photographic records. 
We also recorded birds’ vocalizations and moni-
tored the temperature hourly during all of  our 
fi eld visits. Field activities included transects and 
listening points. The transects were carried out 
on the Timbuí, Tapinoã and Sagui trails. We used 
existing overlooks as our listening points, from 
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Table 1. Raptor species observed at the  Estación Biológica de Santa Lucia during the study.  

where we also made most of  our observations. 

There have been several raptor inventories con-
ducted in Santa Teresa (Ruschi 1977, Willis & 
Oniki 2002, Simon 2000, 2006, Vieira 2002), 
however, the data we collected were compared 
only to the studies conducted by Simon (2000) 
and Ruschi (1977), since these were carried out in 
the same protected area as our research.

Results

We recorded 19 species of  raptors from the Ac-
cipitridae, Cathartidae, and Falconidae families. 
Of  these, 10 were in the Accipitridae family, 2 
in the Cathartidae family, and 7 in the Falconi-
dae family. During this inventory, we noted dif-
ferences in the species and numbers of  raptors 
throughout the different seasons. Only those in 
the family Cathartidae maintained stable records 
across all the seasons (Table 1).

LLLLELELEGEGEGENDNDND:

XXO - records documented during 

aall three studies conducted in the 

EEBSL, including our present study; 

XXR - records documented by Ruschiii 

((1977) and by our study; 

XXS - records documented by Simon 

((2000) and our study; 

XXJ - records documented by our 

sstudy. 

** possible vagrant, this is its fi rst 

rrer cord in the municipap lityy. 
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The temperatures were in constant fl ux through-
out our time in the fi eld. Minimum temperatures 
were recorded at 17 ºC in the winter and maxi-
mum summer temperatures reached 36 ºC . The 
highs and lows for each season are detailed in 
Table 2.

Discussion

Raptors’ dietary needs vary according to the sea-
sons and their body size (Calder & King 1974, 
Gessamam 1987). Small species (< 370g) from 
temperate regions require a large supply of  bio-
mass, about 25% of  their own body mass, during 
the winter. Birds of  medium to large size (700 

Seasons Minimum Maximum

Winter 17º C 30º C
Spring 17º C 34º C

Summer 18º C 36º C
Fall 17º C 33º C

Table 2: Median of  minimum and maximum 
temperatures per season, during our study. 

– 1200 g) need between 10 and 15%, and large 
eagles (> 3000g) in similar regions and in captiv-
ity consume about 5% of  their mass in prey (Ges-
samam 1987). Studies show that the average con-
sumption of  food in winter is 20 to 30% higher 
than in the summer (Gessamam 1987, Del Hoyo 
et al 1994).

Therefore, the oscillations in sightings during dif-
ferent seasons could be related to the availability 
of  food, since many of  these species are special-
ized in hunting certain prey (Bennet & Owens, 
1997) Even so, some raptor species were ob-
served during all the seasons including Coragyps 
atratus, Cathartes aura, Leucopternis polionotus, Lepto-
don cayanensis and Rupornis magnirostris. These spe-
cies were very common throughout the study, but 
some, such as Leptodon cayanensis were recorded 
with less frequency in spring and fall. The birds 
observed during the study appear to use all of  the 
440 ha of  the ESBL.

Figure 2. (Left): Cathartes aura, present during each season of  the study. Figure 3. (Right) Spizaetus tyrannus, 
present during some seasons of  the study © José Nilton da Silva
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Changing temperatures throughout the year can 
be one of  the reasons for the disappearance of  
some of  these species during certain seasons. 
As suggested by Sick (1997, 1983) and Newton 
(1979) very low or very high temperatures may 
infl uence low activity levels in raptors. Although 
some falconiformes don’t migrate during seasonal 
changes, some weather patterns may cause them 
to alter their behavior, making them less likely 
to be seen (Sick 1983). According to Terborgh 
(1992), many top-of-the-food-chain raptors re-
quire thousands of  hectares for their survival. 
This, coupled with periods of  high activity and 

low activity, may make it more diffi cult to fi nd 
them, particularly in very large, forested habitats.
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Of  Interest...

Conferences

V NORTH AMERICAN ORNITHOLOGICAL CONFERENCE 14-18 August 2012 
Vancouver, British Columbia, Canada.  http://www.naoc-v2012.com/

NEOTROPICAL RPATOR NETWOR, RAPTOR RESEARCH FOUNDATION AND 
WORLD WORKING GROUP ON BIRDS OF PREY AND OWLS  21-25 October 2013 
Bariloche, Argentina. http://www.raptorresearchfoundation.org/conferences/upcom-
ing-conferences

Bird Blogs

Read about biologists’

fi eld experiences from Asia 

and Africa to the Neotropics 

and North America (English 

only) blogs.peregrinefund.org/

Get updates on conservation news, 

scientifi c articles, book reviews, and 

hotspots for sighting raptors and other 

birds around the world (English and 

Spanish) whitehawkbirding.com/en/

blog.html

Workshops

The Belize Raptor Research 

Institute is hosting its second 

annual Raptor Identifi cation 

Workshop in Belize. Led 

by Bill Clark, it will take 

place in December 2012.
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