
Bird Conservation International (2000) 10:29–40.  BirdLife International 2000

The Orange-breasted Falcon Falco deiroleucus
in Mesoamerica: a vulnerable, disjunct
population?
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Summary

The Orange-breasted Falcon Falco deiroleucus, among the world’s most poorly known
falcons, is sparsely distributed in Neotropical forests from south-east Mexico or
Guatemala to Paraguay and northern Argentina. Details of distribution and population
size are poorly known throughout the species’s range. From 1992 to 1997 we studied this
species at 19 nest sites in Guatemala and Belize. Occupancy and productivity rates
remained stable for this northernmost population over this six-year period. Sparse data
on historical distribution preclude a full assessment of possible changes in population
status in the Mesoamerican portion of the species’s range. Today the species appears
restricted to forested areas in conjunction with large nesting cliffs. No breeding record is
known for any Mesoamerican nation except Belize and Guatemala. Mean number of
fledglings per successful nesting was significantly higher in areas of predominantly
forested mosaic habitat (2.11, n = 18) than at sites with uninterrupted mature forest (1.36,
n = 11); proportion of sites occupied and of pairs fledging young did not differ between
these two habitats. Based on historical and current distribution records and distribution
of potential nesting habitat, we conclude that the Guatemala/Belize population of
Orange-breasted Falcons is disjunct from the species’s main range in South America, is
perhaps the only local population (at best one of a small number) in Mesoamerica, and is
tightly linked to the existence of suitable nesting cliffs combined with large forested areas.

Introduction

The Orange-breasted Falcon Falco deiroleucus occurs in New World tropical for-
ests from Guatemala, Belize, and possibly southeast Mexico, south to northern
Argentina, Paraguay and Bolivia (Brown and Amadon 1968, del Hoyo et al. 1994).
Nesting on large cliffs or emergent trees, typically in areas of lowland or lower
montane primary forest, this species is among the least known and perhaps one
of the most sparsely distributed falcons in the world. Although in Ecuador
Orange-breasted Falcons were found nesting in large, emergent trees (Jenny and
Cade 1986), in Mesoamerica (Mexico plus Central America) this species appears
to nest almost exclusively on cliffs, with only one instance of tree nesting known
(J. Baker, D. Whitacre, O. Aguirre-Barrera and C. White unpubl.). These medium-
sized falcons hunt above the forest canopy for birds and bats, and are among the
very few Falco species that occur primarily in tropical forest (Cade 1982).

The presence of the Orange-breasted Falcon as a breeding species in northern
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Central America has been known since 1959 (Smithe and Paynter 1963), but to
our knowledge, only the pair nesting periodically on the Maya temples of Tikal
National Park in Guatemala and one at a waterfall in Belize, are widely known.
In 1979, Jenny and Cade (1986) searched for additional pairs of this species in
Petén, Guatemala and in Belize, locating four nest sites in Guatemala and none
in Belize. Elsewhere in Mesoamerica, the distribution and status of this species
has remained largely unknown.

Ramos (1986) speculated that these falcons were extinct in Mexico, and the
species is listed as endangered by the Costa Rican government (Stiles 1985). Glob-
ally, the species was regarded as near-threatened by Collar et al. (1992), with
which we concur. Several authors have suggested that these falcons favour eco-
tones or habitat mosaics of disturbed and undisturbed forests (Slud 1964,
Haverschmidt 1968, Howell 1972, Boyce 1980), while others have proposed that
this species relies largely on primary forest and is sensitive to habitat alteration
(Thiollay 1985, Ellis and Smith 1986, Jenny and Cade 1986).

From 1992 to 1997 we studied the ecology, behaviour and population status of
this species at 19 nest sites in Guatemala and Belize. Our initial task was to
explore the size of this scarcely documented, northernmost known population,
and to find enough nesting pairs to study. Beyond this, the focus of our research
was on documenting aspects of life history and behaviour, and monitoring nest
site occupancy and productivity rates. In addition, we have attempted to evalu-
ate the conservation status of the species throughout Mexico and Central Amer-
ica. In this effort, we have proceeded as far as possible based on our data on
habitat affinity, nest site requirements, trends in demographic parameters of the
study population, and review of existing distributional information. Beyond this
it has been necessary to make inferences about the possible distribution and
magnitude of populations based on distribution of potential nesting habitat.

Our objectives in this paper are threefold: (1) to clarify the species’s historical
and current distribution in Mesoamerica; (2) analyse six years of occupancy and
reproductive data for possible trends; and (3) discuss the species’s future welfare in
the northern portion of its range and conservation actions that might help secure it.

Study area

This research was conducted in the Petén Department of Guatemala and
throughout Belize. Elevation in Petén ranges from 100 to 600 m; topography is
gently rolling, broken in a few areas by steep, jumbled karst terrain and, rarely,
by large escarpments featuring cliffs. Belize is similar, but includes the Maya
Mountains, a range including extensive karst, that reaches 1,120 m, and is trans-
ected by several major river systems, in places forming tall cliffs. This cliff-laden
range remains largely forested in Belize, but has lost much forest cover where it
extends into Guatemala. Climate is lowland tropical with mean annual temper-
ature of 26.6 °C and annual rainfall between 150 and 200 cm (Secretaria de Pro-
gramación y Presupuesto 1981). A pronounced dry season is typical, from about
February to May or mid-June, with highest rainfall in September. Vegetation
in northern Petén is semi-deciduous tropical forest that varies along a subtle
topographic continuum (Lundell 1937, Pennington and Sarukhan 1968). In well-
drained areas the canopy is closed, 25–30 m tall, with an open understorey and
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diverse tree species, whereas in low-lying sites the canopy is more open, 10–15
m tall, different in tree species composition, and has a denser understorey
(Schulze and Whitacre 1999). Vegetation in Belize is similar, though rainfall is
higher in some areas, leading to differences in the semi-deciduous tropical forest
cover. At higher elevations in the Maya Mountains, Caribbean pine Pinus caribaea
forests dominate the landscape, interspersed with broadleaf riparian vegetation.

Methods

Population monitoring and analysis of demographic data

In 1991 we began collecting data on productivity and occupancy of the six nest-
ing sites known at the time, and in 1992 began searching in earnest for additional
pairs in Guatemala and Belize. To date we have located six nest sites in Guatem-
ala and 13 in Belize. Each year from 1992 to 1997 we visited most previously
documented nest sites and searched for additional pairs. To locate new nest sites,
we questioned local people, examined topographic maps for areas with cliffs,
explored river valleys by boat and on foot, drove roads through areas of high
relief, and searched for cliffs from fixed-wing aircraft. When cliffs or vertical-
walled sinkholes were located, we visited them and spent several hours observ-
ing in an effort to determine whether falcons occupied them. To verify occupancy
and measure productivity, we visited nest sites once or twice each year, typically
early in the season during courtship or incubation (February–March), and again
late in the season just after young typically fledged (June–July). Four of the 19
nest sites were omitted from most analyses; two of the four were monitored only
one year due to difficulty of access and two were occupied for only one year.

For analyses of occupancy and nesting success in relation to habitat modifica-
tion, nest sites were grouped into two categories: mature forest and habitat
mosaic. Mature forest nest sites (n = 7) were those surrounded by mature forest
for at least a 5 km radius. Habitat mosaic nest sites (n = 8) were those that had
some deforestation or forest modification (<50% of the area within a 5 km radius
of the nest site) in the form of successional forest, agriculture or pasture. Data
for all years were combined to assess differences in reproduction and occupancy
between the two habitat categories.

To test for trends over time in the annual proportion of nest sites occupied
and in the proportion of pairs producing one or more young, we used binary
logistic regression. We used ordinal logistic regression to test for trends in annual
mean number of young fledged by successful pairs. In the analysis of annual
percentage of sites occupied, we omitted the year in which a site was discovered,
and hence must have been occupied. We tested for differences in productivity
and occupancy between undisturbed and modified habitats using multiple
random permutation procedure (MRPP) χ2 tests (Berry and Mielke 1986) and
t-tests. Logistic regression and t-tests were conducted using MINITAB 11 (1996).

Results

Nest site characteristics

In Guatemala and Belize, 18 of 19 nest sites we located were on cliffs and one
was on the leaf spathe of an emergent palm Orbignya cohune, the first known
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record of tree-nesting in Central America. Nesting cliffs averaged 125 ± 89 m
(SD) in height (range = 35–400 m, n = 18) and 243 ± 145 m in width (range = 15–
600 m, n = 16). Eyrie sites on cliffs ranged from exposed ledges to deep potholes,
typically near the centre of the cliff. All sites were in mature forest (n = 11) or
habitat mosaics dominated by mature forest (n = 7). Fifteen nest sites were in
river valleys or on escarpments in the immediate vicinity of water, usually a
small creek or river. While at times pairs nested as close together as 1.7 km, on
average they were 7.6 ± 6.1 km apart within local population nuclei (range = 1.7–
19.2 km, n = 17, omitting two outliers with nearest-neighbour distances of 74 and
54 km). Considered on a broader regional scale, densities were much lower than
implied by these local nearest-neighbour distances.

Historical and current distribution

Table 1 summarizes nesting, specimen and sight records known to us for this
species in Central America and Mexico. With the exception of Guatemala and
Belize, all records that we consider reliable are more than 20 years old. The
extreme similarity of the Orange-breasted Falcon to the much commoner Bat
Falcon F. rufigularis routinely leads to confusion of these two species in the field
(Howell and Whittaker 1995), and several of the sight records in Table 1 are
questionable for this reason. Griscom’s (1932) account of nesting in ‘‘cathedral
and church towers and belfries in the heart of towns and cities’’ is likely based
on confusion with the Bat Falcon, as has been pointed out by several authors
(Wetmore 1965, Howell 1972). Likewise, a recent published sight record from
Costa Rica (Herman and Hedstron 1991) is open to doubt.

The only nesting records known from Mesoamerica are from Guatemala and
Belize (Table 1). In Mexico, a single, old specimen record from Veracruz
(Friedmann 1950) is the best evidence of the species’s historical presence, fol-
lowed by one published sighting with adequate descriptive detail (Hardy et al.
1975). All other sightings in Mexico (Table 1) are of unknown reliability and none
is recent. For Honduras, the only conclusive evidence of the species’s presence
is a single 1937 specimen (Monroe 1968), although a falcon shot and eaten during
the mid-1990s by local hunters near Agalta in the Department of Olancho may
have been of this species (S. Midence, pers. comm.); this is an area with large
cliffs and extensive forest. The only Nicaraguan specimen was collected in 1962,
40 km from the Honduran border and near a cliff-laden mountain range on the
Honduran side (Howell 1972). We know of no historical records for El Salvador,
and little forest now remains there (Thurber et al. 1987). The few specimen
records for Costa Rica and Panama date from the nineteenth century, and Stiles
and Skutch (1989) stated that no definite record was known for Costa Rica in the
previous 30 years. Likewise, Ridgely and Gwynne (1989) stated that for Panama
no definite evidence exists for this century, with possible sightings in 1957 and
1970. Based on these data, we conclude that Orange-breasted Falcon distribution
in Central America is extremely localized and largely limited to areas with suit-
able cliffs in predominantly forested areas.

Nest productivity, occupancy and habitat

Table 2 summarizes our annual occupancy and productivity data and the results
of logistic regression analyses. We found no significant trends over time in the
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Table 1. Summary of Orange-breasted Falcon nesting, specimen, and sight records for Mexico and
Central America

Country Nesting records Specimen records Sight records

Mexico None Friedmann 1950 M. Alvarez del Toro
(Veracruz) 1955, 1973 (both

Chiapas)a

W. Schaldach 1972
(Veracruz)b

Hardy et al. (1976)
(Campeche)
J. Hardy 1977
(Veracruz)a

L. Wolfe 1977 (Tabasco)a

Belize Whitacre and Jenny None Haney (1983), many
(1991), Baker et al. (1992), others at one
this study well-known eyrie site

Guatemala Smithe and Paynter AMNHc No. 393655, Our own sightings
(1963), Smithe (1966), collected in 1931 associated with known
Boyce (1980), Jenny and eyries
Cade (1986), Whitacre and
Jenny (1991), Baker et al.
(1992), this study

Honduras None Monroe (1968) S. Midence 1997a

El Salvador None None None
Nicaragua None 1962, reported in Howell Griscom (1932)d

(1972)
Costa Rica None USNMe No. 51293, Slud (1964)

collected in 1867, AMNHc Herman and Hedstron
No. 45024, no date but old (1991)d

Panama None an 1869 specimen and Griscom (1932)d

another, mentioned by 1957 (Wetmore 1965)
Wetmore (1965)

a Personal communication, written correspondence.
b Unpublished manuscript.
c American Museum of Natural History.
d See text for discussion of record validity.
e United States National Museum.

annual percentage of sites occupied, percentage of pairs fledging one or more
young, or the number of young fledged at successful sites; this was true using
data from all sites and restricting analyses to those (n = 9) sites monitored yearly
from 1993 to 1997. The mean number of fledglings per successful nesting was
significantly higher in areas of mosaic habitat than at mature forest sites (Table
3). No significant differences were found between mature forest and mosaic sites
in the proportion of sites occupied or of pairs fledging one or more young.

Discussion

Demographic trends

Falcons in our sample from Guatemala and Belize appeared to be maintaining
steady reproductive and nest site occupancy rates, suggesting a stable local
population. However, it is unknown whether these results can be validly extra-

https://doi.org/10.1017/S0959270900000034 Published online by Cambridge University Press

https://doi.org/10.1017/S0959270900000034


A. J. Baker et al. 34

T
ab

le
2.

A
nn

ua
l

re
pr

od
uc

ti
ve

su
cc

es
s

an
d

ey
ri

e
oc

cu
pa

nc
y

ra
te

s
of

O
ra

ng
e-

br
ea

st
ed

Fa
lc

on
s

in
G

ua
te

m
al

a
an

d
B

el
iz

e,
19

92
–1

99
7:

pe
rc

en
ta

ge
of

si
te

s
oc

cu
pi

ed
,p

er
ce

nt
ag

e
of

si
te

s
fl

ed
gi

ng
on

e
or

m
or

e
yo

un
g,

an
d

m
ea

n
nu

m
be

r
of

fl
ed

gl
in

gs
pe

r
su

cc
es

sf
ul

ne
st

in
g

P
ar

am
et

er
Sa

m
pl

e
19

92
n

19
93

n
19

94
n

19
95

n
19

96
n

19
97

n

Si
te

oc
cu

pa
nc

ya
A

ll
si

te
s

66
.7

%
6

77
.8

%
9

72
.7

%
11

73
.3

%
15

80
%

15
85

.7
%

>
14

Su
bs

am
pl

ec
66

.7
%

6
77

.8
%

9
77

.8
%

9
77

.8
%

9
77

.8
%

9
77

.8
%

9
Fl

ed
gl

in
g

O
1

yo
un

gb
A

ll
si

te
s

80
%

5
62

.5
%

8
41

.7
%

12
45

.5
%

11
63

.6
%

11
41

.7
%

12
Su

bs
am

pl
ec

80
%

5
57

.1
%

7
42

.9
%

7
42

.9
%

7
42

.9
%

7
42

.9
%

7
Fl

ed
gl

in
gs

/
su

cc
es

sf
ul

pa
ir

(M
ea

n
±

SD
)b

A
ll

si
te

s
1.

75
±0

.9
6

4
1.

8±
1.

1
5

1.
8±

1.
1

5
1.

8±
1.

1
5

1.
57

±0
.5

3
7

2.
2±

1.
1

5
Su

bs
am

pl
ec

1.
7±

0.
96

4
2.

0±
1.

15
4

2.
0±

0.
0

3
2.

0±
0.

0
3

1.
67

±0
.5

8
3

2.
33

±1
.1

5
3

a
T

he
ye

ar
in

w
hi

ch
a

si
te

w
as

d
is

co
ve

re
d

w
as

om
it

te
d

fr
om

an
al

ys
es

of
si

te
oc

cu
pa

nc
y.

b
A

ll
te

st
s

fo
r

tr
en

d
s

ov
er

ye
ar

s
us

ed
lo

gi
st

ic
re

gr
es

si
on

an
d

w
er

e
no

n-
si

gn
ifi

ca
nt

,P
>

0.
05

.
c

Su
bs

am
pl

e
re

fe
rs

to
th

os
e

ni
ne

si
te

s
m

on
it

or
ed

co
nt

in
uo

us
ly

fr
om

19
93

to
19

97
.

https://doi.org/10.1017/S0959270900000034 Published online by Cambridge University Press

https://doi.org/10.1017/S0959270900000034


Orange-breasted Falcon status in Mesoamerica 35

Table 3. Orange-breasted Falcon site occupancy and reproductive performance at mature forest and
habitat mosaic sites, 1992–1997

Parameter Mature forest sites Habitat mosaic sites P

Site occupancy 73.3% (n = 35) 77.8% (n = 36) 0.727a

Pairs fledging O 1 young 40.7% (n = 27) 62.5% (n = 32) 0.098b

Fledglings/successful pair (Mean ± SD) 1.36±0.67 (n = 11) 2.11±0.68 (n = 18) 0.004c

a MRPP χ2 = 0.12.
b MRPP χ2 = 2.73.
c t27 = 2.89.

polated to the regional population as a whole, nor is the size of the regional
population known.

Habitat relations

The significantly higher mean number of fledged young in sites surrounded
partly by altered habitats may lend support to several authors’ suspicion that
these falcons prefer ecotones, especially where mature forests border other hab-
itat types. However, it is important to note that the habitat mosaic sites we
studied were dominated by mature forest. Hence, the higher productivity we
documented for sites in partly altered habitat does not imply that more heavily
modified landscapes are also favourable to this species, and indeed, the eight
pairs found by Jenny and Cade (1986) in Ecuador and Guatemala nested exclus-
ively amid large expanses of mature forest. This species may not be absolutely
reliant on pristine tropical forest habitat, but the fact that no nesting pairs have
been found in predominantly deforested areas leads us to conclude that these
falcons have an affinity for unmodified to slightly modified tropical forest hab-
itat, at least in the Mesoamerican portions of their range.

Nest site limitation

In eastern Ecuador, J. P. Jenny (unpubl.) found a pair of Orange-breasted Falcons
nesting in a platform-like crotch high in a huge ceiba Ceiba pentandra, and three
other pairs, some with fledged young, defended similar large trees. In the same
area, D. Pearson (pers. comm. to J. P. Jenny) previously documented nesting in
a large ceiba. Jenny concluded that nesting in the spacious crotches of large emer-
gent trees was frequent in Amazonian Ecuador (Jenny and Cade 1986). No doubt
tree nesting occurs elsewhere and it would be worth publishing any observed
instances; recent observations of this species deep in the Amazon Basin, where
cliffs are rare (Whittaker 1996), may suggest that tree nesting is common there.
However, all other instances of nesting known to us for South America involve
cliff nesting, which is known for Ecuador (F. Ortı́z pers. comm. to J. P. Jenny),
Peru, and Bolivia (J. O’Neill pers. comm. to J. P. Jenny). Thiollay (1989) stated
that in French Guiana this falcon has never been found breeding other than on
cliffs.

All evidence indicates that these falcons are predominately cliff nesters in
Mesoamerica. We base this conclusion partly on our experience studying forest
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raptors in northern Petén, Guatemala. From 1988 to 1996, we studied 20 species
of forest raptors in and near Tikal National Park in northern Petén, fielding up
to 50 persons for six months of field work each year (Whitacre 1998). During
these many person-years spent in the forest studying raptors, we found only one
instance of tree nesting by Orange-breasted Falcons.

For cliff-nesting populations of Peregrine Falcons Falco peregrinus it is well
accepted that nesting opportunities are generally limited by availability of suit-
able nesting cliffs in conjunction with food supply, with territorial behaviour
further limiting nesting density when suitable cliffs are close enough together to
provoke intolerable interactions among neighbours (Ratcliffe 1962, Hunt 1988).
We envision a similar mode of nest site limitation in Orange-breasted Falcons in
Mesoamerica.

Potential nesting habitat

Although the presence of this species in Mesoamerica beyond Belize and Guate-
mala is poorly documented, other areas where moist, lowland or lower montane
forest occurs in conjunction with large cliffs are potential nesting habitat. Remote,
forested regions of south-east Mexico harbour world-renowned karst regions,
with significant cliffs and vertical-walled pit-caves that may serve as nest sites;
in spite of the lack of nesting records, it seems likely that a small breeding popu-
lation is or was resident in this area. Honduras has several areas of rugged,
extensively forested karst terrain, where the massively bedded Atima Limestone
forms numerous cliffs in some areas (R. Finch, J. Fogarty and S. Wotkins pers.
comm.). Hence it is to be expected that Honduras houses a largely undocu-
mented population of this species. Limestone outcrops and karst geology are less
common in Nicaragua than in Honduras, and there is less vertical relief, so fewer
cliffs are expected (R. Finch pers. comm.). However, some mountainous karst
occurs near the Honduran border, and may provide limited nesting habitat (R.
Finch and B. Dickson pers. comm.). Costa Rica is largely without limestone cliffs;
most ‘‘cliffs’’ there are volcanic, less than vertical, and largely draped with forest
(pers. obs.), and probably unfavourable for nesting by this species. We have no
knowledge of the prevalence of cliffs in Panama.

Conservation

Typically, field guides and other general accounts refer to this species as rare
and localized in occurrence. For Mesoamerica, we would refine this description
as follows: this species is rare and localized, with local populations centred in
areas where abundant large cliffs occur amidst extensive forest. Most nest cliffs
observed to date have been limestone cliffs with numerous potholes, some of
which serve as nest sites. Hence, the species’s rarity and localized distribution
appears to be due at least in part to the limited extent of forested karst regions
with abundant limestone cliffs.

We suspect that the present existence and future welfare of the Guatemala/
Belize enclave of Orange-breasted Falcons is linked to the vast areas of lowland
forest remaining here in conjunction with cliff-forming geological strata.
Together with adjacent forests in Mexico, these comprise the largest tracts of
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lowland tropical forest remaining north of Panama. Though much of this land-
scape is nominally protected, forest here continues to be altered by a rapidly
increasing human population and attendant slash-and-burn farming, conversion
to citrus orchards, cattle ranching and logging (Sader et al. 1994, 1997, Whitacre
1997).

In the interest of conserving this northernmost known aggregation of Orange-
breasted Falcons, we feel it is wise to assume that this local population is essen-
tially disjunct from the presumed main portion of the species’s population in
South America, with infrequent gene flow and a rate of immigration that is negli-
gible from the standpoint of any potential natural rescue effect. Although one or
more population foci may exist further south in Central America, these too (if
indeed they exist) are likely to be small and probably experience little immigra-
tion from the species’s South American populations.

The fact that Orange-breasted Falcons remain as resident breeders in Petén
and Belize despite the undoubtedly small size and probable isolation of this
enclave may indicate that this population possesses some resiliency to adverse
factors known to affect small populations. However, we suspect that this north-
ernmost population is inherently vulnerable due to its small size, and that every
historic nest site is important to population maintenance. We suggest that the
most serious threat to this enclave of falcons is the continuing tide of habitat
conversion. Our observations in many portions of Mesoamerica indicate that,
though steep karst landscapes are often deforested more slowly than are areas
of more moderate relief, even such rugged areas often suffer extreme deforesta-
tion in the end (pers. obs.). Accordingly, our main management recommendation
is that attention be given to conservation of large forest tracts in areas of abund-
ant cliffs. As such cliff-bearing areas are often in karst landscapes, their protec-
tion can also benefit other karst-associated species such as endemic cave-dwelling
organisms.

In addition, we urge further efforts to document the distribution and abund-
ance of this falcon throughout Latin America. While we presume the bulk of the
species’s global population resides south of Panama, this falcon’s distribution
and abundance in South America remain poorly known, and nowhere has its
population density yet been found to rival that demonstrated in Belize. Whether
the South American population in aggregate is large, and whether (and where)
local populations may rival or exceed the density of that we discovered in Belize
and Petén remain unknown.
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