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Abstract

Background and Research Aims: The Black-and-chestnut Eagle (Spizaetus isidori) has a total population of fewer than 1000
adult individuals, and is categorized as Endangered at the global level. The northern Andes (Ecuador and Colombia) represent
one of the last population strongholds of the species. In this study, we analyzed human persecution of the Black-and-chestnut
Eagle as retaliation or as a preventive measure against poultry predation, as well as other threats that have affected the species in
this geographical region between 2000 and 2022.

Methods: In order to understand the human persecution and other threats faced by the Black-and-chestnut Eagle in the
northern Andes, we compiled records of immature and adult individuals of the species that had been shot, captured, or had
presented evidence of any other affectations during the last 23 years.

Results: We found a total of 96 Black-and-chestnut Eagles affected by different threats. Human persecution of the species to
prevent poultry predation was the motive in 81% (46 of 57) of the cases of shot eagles, 67% (10 of 15) of those captured illegally,
30% (3 of 10) of those in which the cause of affectation was undetermined and for one individual that had been stabbed.
Immature eagles were more affected than adult eagles by human persecution. Black-and-chestnut Eagles were also affected by
electrocution, illegal trafficking and collision with vehicle.

Conclusion: Human persecution as retaliation or as a preventive measure against poultry predation is an important threat to
the conservation of the Black-and-chestnut Eagle in northern Andes.

Implications for Conservation: Strict application of laws at human persecution sites, identification and monitoring of areas
with high risk of human-eagle conflict, development of environmental educational programs, strengthening of the technical
capacities of rural communities, maintaining or even increasing forest cover, and reducing the exposure of poultry by using
enclosures are key for Black-and-chestnut Eagle conservation in the northern Andes.
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Introduction

Conflicts over wildlife, often called human-wildlife conflicts,
are complex, particular, and widely distributed (Zimmermann
et al., 2020). These are of great concern in the case of
threatened species and those with declining populations that
could be rapidly eliminated at the landscape scale as a result of
these conflicts (Zimmermann et al., 2021). Human persecution
to mitigate or prevent the predation of domestic animals is an
important threat to Neotropical eagles, especially those of
larger size (Sarasola et al., 2018). For example, human per-
secution of the Harpy Eagle (Harpia harpyja) in Brazil is an
important threat to the species (Miranda et al., 2021) and such
persecution constitutes a relevant threat to the Chaco Eagle
(Buteogallus coronatus) in Argentina (Barbar et al., 2016).

The Black-and-chestnut Eagle (Spizaetus isidori) in-
habits dense mountain forests throughout the Andes, as
well as in the Sierra Nevada de Santa Marta (Ferguson-
Lees & Christie 2001). Despite this wide latitudinal dis-
tribution, studies of the diet of this species have only been
published in Colombia and Argentina (Zuluaga &
Echeverry-Galvis 2016; Aráoz et al., 2017; Restrepo-
Cardona et al., 2019). It feeds on a wide variety of prey,
including arboreal mammals and large birds. Poultry is a
relatively important prey in its diet, with frequency ranges
of 9 to 31% and biomass contributions of 12 to 47% of the
total prey consumed (Zuluaga & Echeverry-Galvis 2016;
Restrepo-Cardona et al., 2019).

With a total population of fewer than 1000 adult indi-
viduals, the Black-and-chestnut Eagle is listed as an En-
dangered species at the global level (BirdLife
International, 2022a). However, despite its concerning
conservation status, there have been no quantitative
evaluations of the threats faced by the species throughout
its distribution. Recent data in Colombia indicate that
human persecution as retaliation or as a preventive measure
against poultry predation is a relevant cause of mortality in
the species (Restrepo-Cardona et al., 2020). In Ecuador, it
is unknown whether the underlying causes for human
persecution of the Black-and-chestnut Eagle are similar to
those found in Colombia, although one recent study
suggests that the situation could be very similar in the two
countries (Zuluaga et al., 2021b).

Threat evaluation is a central planning component for
biodiversity conservation (Groom et al., 2006). As part of
the management of conflicts between humans and the
Black-and-chestnut Eagle, it is important to quantitatively
examine human persecution of the species (Restrepo-
Cardona et al., 2020). The purpose of this study was to
analyze the human persecution of the Black-and-chestnut
Eagle as retaliation or as a preventive measure against
poultry predation, as well as other threats that were found
to affect the species in Ecuador and Colombia in the period
2000 to 2022. In addition, we explore the age differences
among affected eagles. Our hypothesis is that human

persecution prevails in the northern Andes as an important
threat to the conservation of the Black-and-chestnut Eagle.
This paper presents the first records for Ecuador, as well as
new records for Colombia and cases published in the
literature.

Methods

Study area

In the northern Andes (Ecuador and Colombia), estimates
suggest that the Black-and-chestnut Eagle population ranges
from 285 to 485 pairs (Renjifo et al., 2014; Freile et al., 2019),
although these estimates are not supported by quantitative
data obtained from field sampling. In Colombia, human
persecution constitutes an important threat to the species
(Restrepo-Cardona et al. 2020; Zuluaga et al., 2022), as well
as other threats such as habitat loss (61%, Renjifo et al.,
2014), electrocution and illegal trafficking (Restrepo-
Cardona et al., 2020). While in Ecuador, there have been
no quantitative evaluations conducted regarding the threats
that can affect the Black-and-chestnut Eagle.

Data collecting

In order to understand the human persecution and other
threats faced by the Black-and-chestnut Eagle in Ecuador and
Colombia, we compiled records of immature and adult in-
dividuals of the species that had been shot, captured, elec-
trocuted, or had presented evidence of any other affectations
between 2000 and 2022. To determine the type and causes of
injury of the eagles, information was obtained from reports of
veterinary diagnoses, necropsies, and radiography, as well as
through interviews conducted with experts in the field of the
Black-and-chestnut Eagle, officers of public and private
agencies and farmers.

This information was compiled through cases of Black-
and-chestnut Eagles reported by the Fundación Cóndor
Andino, the Quito Zoo, the Eduadorian Ministry of Envi-
ronment, Water and Ecological Transition (MAATE, by its
Spanish acronym), Bioparque Amaru, the Fundación Joc-
otoco, ALTRÓPICO, the Fundación Zoológica del Ecuador,
the Fundación Proyecto Águila Crestada – Colombia (PAC-
C), the Instituto de Ciencias Naturales de la Universidad
Nacional (ICN-UN) and CORTOLIMA. We also included
data published by Restrepo-Cardona et al. (2020) and
Zuluaga et al. (2021a) regarding threats to the species in
Ecuador and Colombia. It was not possible to determine if
incidents resulted in the death or recovery of the eagles due to
lack of systematic data.

Data analysis

To evaluate whether there were significant differences among
the number of Black-and-chestnut Eagles affected by the
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different threats and according to age classes (adults and
immatures), we performed Chi-squared independence tests.
All analyses were performed using the program R Project
version 2.1 (R Core Team, 2020) and statistical significance
was considered where p < 0.05.

Results

We found a total of 96 Black-and-chestnut Eagles affected by
different threats in the northern Andes in the period 2000 to
2022. The unpublished records included 50 cases (38 in
Ecuador and 12 in Colombia). The published records com-
prised 46 cases of Black-and-chestnut Eagles affected by
different threats (1 in Ecuador and 45 in Colombia) (Table 1).

Immature eagles were affected by the different threats to a
greater extent than adult individuals (70 immatures and 23
adults) (X2 = 23.75, df = 1, p < 0.05; n = 93). Age of three
individuals was undetermined. Sex was not determined in the
majority of the eagles affected by the different threats (80 of
96). In cases where it was possible to determine this pa-
rameter, nine females and seven males were found. The
eagles were affected to the greatest extent by shooting with
firearms (57 of 96) (X2 = 9.11, df = 1, p < 0.05; n = 86),
followed by illegal capture (15 of 96) and electrocution (9 of
96). In addition, we found that two chicks had fallen from the
nest, one eagle had been stabbed with a sharp weapon, one
had been hit by a vehicle and another had been killed by an
adult Black-and-chestnut Eagle. For 10 individuals, the cause
of affectation was not determined (Table 1).

Human persecution as retaliation or as a preventive
measure against poultry predation was the motive in 81% (46
of 57) of the cases of Black-and-chestnut Eagles that had been
shot, 67% (10 of 15) of those captured illegally, 30% (3 of 10)
of those for which the cause of affectation could not be
determined and for one individual that had been stabbed.
Illegal trafficking was the motive in 20% (3 of 15) of the cases
of captured Black-and-chestnut Eagles. A total of 73% of the
cases (70 of 96, mean: 8 eagles per year) of Black-and-
chestnut Eagles suffering different threats occurred between
2014 and 2022, while the remaining cases occurred between
2000 and 2013 (27%, mean: 1.8 eagles per year) (Table 1).

Forty-one percent (39 of 96) of the total number of Black-
and-chestnut Eagles affected by different threats was reported
in Ecuador. Among these, 51% were shot, 31% were affected
by other threats and for seven eagles it was not possible to
determine the cause of affectation. The 39 records come from
five provinces, mainly Morona Santiago (18 cases, 46%),
followed by Napo (10 cases, 26%), Pichincha and Tungur-
ahua (5 cases in each province), and a single case in Carchi. In
61% of the cases, the cause was human persecution of the
Black-and-chestnut Eagle as retaliation or as a preventive
measure against poultry predation (Table 1; Figure 1).

Fifty-nine percent (57 of 96) of the total number of Black-
and-chestnut Eagles affected by different threats was reported
in Colombia. Among these, 64.9% were shot, 31.5% were

affected by other threats and for two eagles it was not possible
to determine the cause of affectation. The 57 records came
from 13 departments, mainly Huila (15 cases, 26.3%), fol-
lowed by Cundinamarca (7 cases, 12.2%), Boyacá and
Tolima (5 cases in each department), Antioquia, Quindı́o and
Putumayo (4 cases in each department), Meta and Cesar (3
cases in each department), Norte de Santander, Magdalena
and Risaralda (2 cases in each department), and a single case
in Cauca. In 63% of the cases, the cause was human per-
secution of the Black-and-chestnut Eagle to mitigate or
prevent predation of poultry (Table 1; Figure 1).

Discussion

We analyzed records of 96 Black-and-chestnut Eagles af-
fected by different threats in the northern Andes in the period
2000 to 2022. Human persecution of the Black-and-chestnut
Eagle as retaliation or as a preventive measure against poultry
predation was the motive in 81% of the cases of shot eagles
and 67% of those captured illegally. The proportion of cases
of Black-and-chestnut Eagles affected by different threats
differed among ages. Seventy-three percent of the cases of
eagles suffering different threats occurred between 2014 and
2022 (Table 1).

Human persecution is a critical problem for the conser-
vation of raptors worldwide, which can cause declines in their
populations and even the extinction of species (Madden et al.,
2019; Newton, 2020; BirdLife International 2022b). It is of
great concern that, from 2000 to 2022, at least 72 Black-and-
chestnut Eagles were hunted or captured illegally in the
northern Andes (Table 1). Studies exploring the impact of
human persecution on raptors indicate that even relatively
low rates of hunting can slow down the rate of population
growth, rendering the species more susceptible to other
potential threats (Newton, 2020). As forest cover decreases in
the breeding territories of the Black-and-chestnut Eagle, the
importance of poultry, mainly chickens (Gallus gallus), in
their diet increases (Restrepo-Cardona et al. 2019) and, thus,
the likely of eagles to be hunted in retaliation by poultry
predation too (Restrepo-Cardona et al., 2020; Zuluaga et al.,
2021a,b). The high levels of deforestation in the northern
Andes (e.g., Etter et al., 2006; Sierra et al., 2021), combined
with human persecution of the species, could therefore cause
the rapid loss of population of the Black-and-chestnut Eagle
in this geographical region.

Human persecution to mitigate or prevent predation of
poultry affects Black-and-chestnut Eagles differentially ac-
cording to age. We found a higher proportion of immature
eagles shot or illegally captured in the northern Andes,
compared to adult eagles (Table 1). This could translate into
lower rates of recruitment of reproductive adults. The higher
proportion of immature shot and captured Black-and-chestnut
Eagles may be a consequence of the fact that, in the nests of
this species in Andean mountains of Colombia, poultry was a
prey frequently given by the parent eagles to their chicks

Restrepo-Cardona et al. 3



Table 1. Records of Black-and-Chestnut Eagles (Spizaetus isidori) Affected by Several Threats in the Northern Andes (Ecuador and
Colombia), in Chronological Order Between 2000 and 2022.

Date
N. de
birds Sex Age

Type of
incident Main cause

Department or
province Country Source Reference

2000 1 Unknown Adult Gunshot Unknown Norte de
Santander

Colombia CORPONOR Restrepo-
Cardona
et al. 2020

2000 1 Unknown Adult Gunshot Poultry
predation

Boyacá Colombia César Márquez Restrepo-
Cardona
et al. 2020

2002 1 Unknown Immature Illegal capture Unknown Cundinamarca Colombia CORPOGUAVIO Restrepo-
Cardona
et al. 2020

2002 1 Unknown Adult Gunshot Poultry
predation

Cundinamarca Colombia Santiago Zuluaga Restrepo-
Cardona
et al. 2020

Mar.
2002

1 Female Immature Gunshot Unknown Norte de
Santander

Colombia IAvH Restrepo-
Cardona
et al. 2020

2003 1 Unknown Immature Gunshot Poultry
predation

Boyacá Colombia César Márquez Restrepo-
Cardona
et al. 2020

2004 1 Unknown Immature Illegal capture Illegal
trafficking

Cundinamarca Colombia CORPOGUAVIO Restrepo-
Cardona
et al. 2020

2005 1 Female Adult Unknown Unknown Napo Ecuador Zoológico de Quito This study
2005 1 Unknown Adult Gunshot Poultry

predation
Huila Colombia Joaquı́n Sánchez Restrepo-

Cardona
et al. 2020

2005 1 Unknown Adult Gunshot Poultry
predation

Boyacá Colombia César Márquez Restrepo-
Cardona
et al. 2020

2006 1 Unknown Immature Unknown Unknown Quindı́o Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

Mar.
2006

1 Unknown Immature Illegal capture Poultry
predation

Antioquia Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

2008 1 Unknown Immature Gunshot Poultry
predation

Boyacá Colombia César Márquez Restrepo-
Cardona
et al. 2020

2009 1 Unknown Immature Gunshot Poultry
predation

Cundinamarca Colombia CORPOGUAVIO Restrepo-
Cardona
et al. 2020

2009 1 Unknown Immature Illegal capture Poultry
predation

Cundinamarca Colombia Carmen Rincón Restrepo-
Cardona
et al. 2020

2010 1 Unknown Immature Illegal capture Illegal
trafficking

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2010 1 Unknown Immature Gunshot Poultry
predation

Cundinamarca Colombia César Márquez Restrepo-
Cardona
et al. 2020

2010 1 Unknown Immature Gunshot Poultry
predation

Magdalena Colombia CAR Restrepo-
Cardona
et al. 2020

2011 1 Unknown Adult Unknown Unknown Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

(continued)
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Table 1. (continued)

Date
N. de
birds Sex Age

Type of
incident Main cause

Department or
province Country Source Reference

2011 1 Unknown Immature Illegal capture Unknown Meta Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

2012 1 Unknown Immature Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2012 1 Male Immature Gunshot Poultry
predation

Napo Ecuador Andrés Ortega This study

2012 1 Unknown Immature Gunshot Poultry
predation

Pichincha Ecuador PAC-C Zuluaga et al.
2021a

2013 1 Unknown Immature Illegal capture Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2013 1 Unknown Immature Accident Electrocution Morona
Santiago

Ecuador Bioparque Amaru This study

Oct.
2013

1 Unknown Immature Stabbing Poultry
predation

Morona
Santiago

Ecuador MAATE This study

2014 1 Male Immature Gunshot Poultry
predation

Morona
Santiago

Ecuador Bioparque Amaru This study

2014 1 Unknown Unknown Gunshot Poultry
predation

Napo Ecuador Fundación Cóndor
Andino

This study

2014 2 Unknown Adult Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2014 1 Unknown Immature Gunshot Poultry
predation

Huila Colombia Erik Gaitán Restrepo-
Cardona
et al. 2020

Sep.
2014

1 Unknown Immature Accident Electrocution Risaralda Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

Nov.
2014

1 Unknown Adult Illegal capture Poultry
predation

Quindı́o Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

Dec.
2014

1 Unknown Immature Gunshot Poultry
predation

Cauca Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

2015 1 Unknown Immature Accident Electrocution Carchi Ecuador ALTROPICO This study
2015 1 Unknown Immature Unknown Poultry

predation
Tungurahua Ecuador Juan P. Reyes This study

2015 1 Unknown Immature Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2015 1 Unknown Immature Unknown Poultry
predation

Pichincha Ecuador Fundación Cóndor
Andino

This study

2015 1 Unknown Immature Gunshot Poultry
predation

Putumayo Colombia Brayan Coral Restrepo-
Cardona
et al. 2020

Jul.
2015

1 Unknown Immature Gunshot Poultry
predation

Meta Colombia Iván Sánchez Restrepo-
Cardona
et al. 2020

Nov.
2015

1 Unknown Immature Gunshot Unknown Huila Colombia CAM Restrepo-
Cardona
et al. 2020

2016 1 Unknown Adult Gunshot Poultry
predation

Putumayo Colombia Alvaro Cardenas Restrepo-
Cardona
et al. 2020

2016 2 Unknown Unknown Gunshot Poultry
predation

Antioquia Colombia PAC-C Zuluaga et al.
2021a

(continued)
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Table 1. (continued)

Date
N. de
birds Sex Age

Type of
incident Main cause

Department or
province Country Source Reference

Jan.
2016

1 Unknown Immature Unknown Unknown Quindı́o Colombia Diana M. Sánchez Restrepo-
Cardona
et al. 2020

Sep.
2016

1 Unknown Immature Gunshot Poultry
predation

Huila Colombia CAM Restrepo-
Cardona
et al. 2020

Oct.
2016

1 Unknown Immature Illegal capture Illegal
trafficking

Meta Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

2017 1 Unknown Immature Gunshot Poultry
predation

Huila Colombia Edwin Mart́ınez Restrepo-
Cardona
et al. 2020

Feb.
2017

1 Unknown Adult Gunshot Unknown Boyacá Colombia CORPOBOYACÁ Restrepo-
Cardona
et al. 2020

Jun.
2017

1 Unknown Immature Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

Jun.
2017

1 Unknown Immature Gunshot Poultry
predation

Putumayo Colombia Alvaro Cardenas Restrepo-
Cardona
et al. 2020

Aug.
2017

1 Unknown Immature Illegal capture Poultry
predation

Huila Colombia CAM Restrepo-
Cardona
et al. 2020

Oct.
2017

1 Female Immature Illegal capture Poultry
predation

Cesar Colombia CORPOCESAR Restrepo-
Cardona
et al. 2020

2018 1 Unknown Adult Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

Feb.
2018

1 Female Adult Gunshot Unknown Antioquia Colombia CORPOURABÁ Restrepo-
Cardona
et al. 2020

Apr.
2018

1 Female Immature Accident Electrocution Tungurahua Ecuador Fundación Cóndor
Andino

This study

Apr.
2018

1 Male Immature Gunshot Poultry
predation

Cesar Colombia CORPOCESAR Restrepo-
Cardona
et al. 2020

Sep.
2018

1 Unknown Immature Gunshot Poultry
predation

Cesar Colombia CRARSI-FADA Restrepo-
Cardona
et al. 2020

Oct.
2018

1 Male Immature Gunshot Unknown Huila Colombia CAM Restrepo-
Cardona
et al. 2020

Nov.
2018

1 Male Immature Accident Falling from
nest

Morona
Santiago

Ecuador Bioparque Amaru This study

2019 1 Unknown Immature Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2019 1 Unknown Adult Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

2019 1 Unknown Adult Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

Apr.
2019

1 Unknown Immature Illegal capture Poultry
predation

Magdalena Colombia Tony Cala Restrepo-
Cardona
et al. 2020

(continued)
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Table 1. (continued)

Date
N. de
birds Sex Age

Type of
incident Main cause

Department or
province Country Source Reference

May.
2019

1 Unknown Adult Gunshot Unknown Huila Colombia IAvH Restrepo-
Cardona
et al. 2020

Jun.
2019

1 Unknown Immature Gunshot Poultry
predation

Tolima Colombia IAvH Restrepo-
Cardona
et al. 2020

Jul.
2019

2 Unknown Immature Illegal capture Poultry
predation

Huila Colombia CAM Restrepo-
Cardona
et al. 2020

Oct.
2019

1 Unknown Immature Accident Electrocution Cundinamarca Colombia ICN-UN Restrepo-
Cardona
et al. 2020

Oct.
2019

1 Male Immature Intraspecific
attack

Intraspecific
attack

Tungurahua Ecuador Fundación Cóndor
Andino

This study

2020 1 Unknown Immature Gunshot Poultry
predation

Pichincha Ecuador Fundación Cóndor
Andino

This study

2020 1 Unknown Adult Gunshot Poultry
predation

Huila Colombia Erik Gaitán This study

2020 1 Unknown Immature Gunshot Poultry
predation

Huila Colombia Erik Gaitán This study

Feb.
2020

1 Male Immature Accident Collision with
vehicle

Napo Ecuador Wilmer Simbaña This study

Apr.
2020

1 Female Immature Accident Electrocution Tungurahua Ecuador Mauricio Iglesias This study

Apr.
2020

1 Unknown Adult Illegal capture Poultry
predation

Risaralda Colombia Juan D. Sánchez This study

Aug.
2020

1 Unknown Immature Gunshot Unknown Tolima Colombia CORTOLIMA This study

Nov.
2020

1 Unknown Adult Gunshot Poultry
predation

Huila Colombia Erik Gaitán This study

Nov.
2020

1 Female Adult Gunshot Poultry
predation

Tolima Colombia CORTOLIMA This study

2021 1 Unknown Immature Accident Electrocution Quindı́o Colombia Sergio Garcı́a This study
Jan.
2021

1 Unknown Immature Accident Falling from
nest

Huila Colombia Erik Gaitán This study

Jan.
2021

1 Unknown Immature Unknown Unknown Napo Ecuador Fundación Jocotoco This study

Feb.
2021

1 Unknown Immature Unknown Unknown Napo Ecuador MAATE This study

Feb.
2021

1 Unknown Immature Gunshot Poultry
predation

Napo Ecuador Fundación Cóndor
Andino

This study

Mar.
2021

1 Unknown Immature Gunshot Unknown Napo Ecuador Fundación Cóndor
Andino

This study

Apr.
2021

1 Unknown Immature Gunshot Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

May.
2021

1 Female Immature Unknown Unknown Napo Ecuador Fundación Zoológica
del Ecuador

This study

Jul.
2021

1 Unknown Immature Gunshot Poultry
predation

Tolima Colombia CORTOLIMA This study

Aug.
2021

1 Unknown Immature Gunshot Unknown Tolima Colombia CORTOLIMA This study

Jan.
2022

1 Unknown Adult Gunshot Poultry
predation

Pichincha Ecuador Fundación Cóndor
Andino

This study

(continued)

Restrepo-Cardona et al. 7



(Restrepo-Cardona et al., 2019). This may lead to immature
individuals being more likely to prey on poultry and thus be
more vulnerable to human persecution.

Control of predators using firearms is a particularly
important threat to the conservation of Neotropical eagles.
This cause of affectation is especially high for the Black-
and-chestnut Eagle in the northern Andes, where at least 57

eagles were shot between 2000 and 2022 (Table 1). Sim-
ilarly, in Ecuador, Colombia, Panama, and Belize, 35 Harpy
Eagles were shot between 1998 and 2019 (Giraldo-Amaya
et al., 2021) and, in Argentina, 16 Chaco Eagles were shot
between 1999 and 2014 (Barbar et al., 2016). According to
current environmental legislation in Ecuador and Co-
lombia, the Black-and-chestnut Eagle is a protected species

Table 1. (continued)

Date
N. de
birds Sex Age

Type of
incident Main cause

Department or
province Country Source Reference

Mar.
2022

1 Unknown Immature Accident Electrocution Putumayo Colombia ICN-UN This study

Mar.
2022

1 Unknown Immature Unknown Poultry
predation

Morona
Santiago

Ecuador Fundación Cóndor
Andino

This study

May.
2022

1 Unknown Adult Gunshot Poultry
predation

Napo Ecuador Fundación Cóndor
Andino

This study

Jun.
2022

1 Female Immature Gunshot Poultry
predation

Pichincha Ecuador Fundación Cóndor
Andino

This study

Jul.
2022

1 Unknown Immature Gunshot Unknown Huila Colombia Alejandra Mañosca This study

Dec.
2022

1 Unknown Immature Accident Electrocution Tungurahua Ecuador Fundación Cóndor
Andino

This study

Figure 1. Number of Black-and-chestunt Eagles (Spizaetus isidori) affected by several threats in the northern Andes (Ecuador and Colombia)
between 2000 and 2022. The polygons correspond to provinces in Ecuador and departments in Colombia.
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(Renjifo et al., 2014; Freile et al., 2019), and the strict
application of these laws is therefore a fundamental tool in
preventing the use of firearms against this species in these
two countries.

Human persecution has been an important threat to the
conservation of the Black-and-chestnut Eagle in the northern
Andes over the last 23 years, although this threat has ap-
parently been highest between 2014 and 2022 (Table 1).
However, it remains unclear whether this finding is due to a
real increase in events of human persecution of the Black-
and-chestnut Eagle or to an increase in the number of people
studying the species in these countries (Renjifo et al., 2014;
Zuluaga & Echeverry-Galvis 2016; Restrepo-Cardona et al.,
2019, 2020, Zuluaga et al., 2021a,b, 2022). The data pre-
sented in this study were obtained from heterogeneous
sources of information and it is therefore important to con-
sider their limitations in terms of reliably determining if there
has been a true increase in human persecution of the species
from 2014 onwards. Considering these limitations, we did not
make comparisons between the numbers of Black-and-
chestnut Eagles affected by different threats over time or
between countries. Despite these limitations, our analysis
provides a good indication of the minimum number of eagles
that could have been injured as a result of different threats
affecting this species in the northern Andes.

Implications for Conservation

Human persecution of the Black-and-chestnut Eagle as
retaliation or as a preventive measure against poultry pre-
dation is a conservation problem widely distributed in the
northern Andes. This includes at least four provinces in
Ecuador and 12 departments in Colombia (Figure 1). The
northern Andes has been estimated to support between 28
and 48% (between 285 to 485 pairs) of the total Black-and-
chestnut Eagle population (Renjifo et al., 2014; Freile et al.,
2019). We highlight the fact that a greater decline of
population of the Black-and-chestnut Eagle in this geo-
graphical region, one of the last population strongholds of
the species, could have important implications for the
Black-and-chestnut Eagle conservation.

Being a highly-mobile species with specific habitat
requirements, Black-and-chestnut Eagle can be considered
an umbrella species (Bennett et al., 2015; Restrepo-
Cardona et al., 2019; Zuluaga et al., 2022). When initia-
tives to protect particular species, such as umbrella species,
are carried out efficiently to support actions that also
benefit other species, the benefits for biodiversity are more
significant (Bennett et al., 2015). Human persecution, il-
legal capture and trafficking, electrocution, and collision
with vehicles also threaten numerous other wild vertebrates
along the Andes (Renjifo et al., 2014; Harfoot et al., 2021;
Restrepo-Cardona et al., 2022). For this reason, actions to
mitigate and prevent anthropogenic threats to the Black-

and-chestnut Eagle can help guide the conservation of
other species in the ecosystem.

Human-wildlife conflicts are extremely variable, com-
plex, and defy simple explanations. Patterns in human-
wildlife conflicts are valid only for informing actions at a
local scale, and it is important not to generalize from case
studies (Zimmermann et al., 2020, 2021). Even although
each case of conflict is particular and requires a customized
solution, the best way to scale up human-wildlife conflict
mitigation may by practicing and improving effective
processes for sustainable, community-focused conserva-
tion collaborations (Zimmermann et al., 2021). Evidence-
based management actions are key for mitigating conflicts
between people and the Black-and-chestnut Eagle and
eliminate human persecution of the species in the northern
Andes (Restrepo-Cardona et al., 2020). These actions
could include the strengthening of technical capacities of
rural communities, such as bird watching tourism that may
create benefits to local people, tourists and eagles (Miranda
et al., 2022). As well as the identification and monitoring of
areas with high risk of human-eagle conflict, development
of environmental educational programs, maintaining or
even increasing forest cover, enhancing populations of the
eagle´s arboreal mammal prey species, reducing the ex-
posure of poultry by using enclosures, and offering eco-
nomic compensation or other economic alternatives when
poultry are eaten by the Black-and-chestnut Eagle
(Restrepo-Cardona et al., 2019, 2020).
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thropogenic threats to the Vulnerable Andean Condor in
northern South America. PLoS ONE 17(12), e0278331. https://
doi.org/10.1371/journal.pone.0278331

Sarasola, J. H., Grande, J. M., & Bechard, M. J. (2018). Conser-
vation status of Neotropical raptors. In J. H. Sarasola, J. M.
Grande, & J .J. Negro, (Eds), Birds of Prey: Their Biology and
Conservation in the XXI Century (pp. 373–394). Springer.

Sierra, R., Calva, O., & Guevara, A. (2021). La deforestación en el
Ecuador, 1990-2018. Factores promotores y tendencias re-
cientes. Quito: Ministerio de Ambiente y Agua del Ecuador,
Ministerio de Agricultura del Ecuador, en el marco de la im-
plementación del Programa Integral Amazónico de Con-
servación de Bosques y Producción Sostenible.

Zimmermann, A., Johnson, P., de Barros, A. E., Inskip, C., Amit, R.,
Soto, E. C., Lopez-Gonzalez, C. A., Sillero-Zubiri, C., de
Paula, R., Marchini, S., Soto-Shoender, J., Perovic, P. G.,
Earle, S., Quiroga-Pacheco, C. J., & Macdonald, D. W. (2021).
Every case is different: Cautionary insights about generalisa-
tions in human-wildlife conflict from a range-wide study of
people and jaguars. Biological Conservation 260, 109185.
https://doi.org/10.1016/j.biocon.2021.109185

Zimmermann, A., McQuinn, B. P., & Macdonald, D. W. (2020).
Levels of conflict over wildlife: understanding and addressing
the right problem. Conservation Science and Practice, 2(10).
https://doi.org/10.1111/csp2.259

10 Tropical Conservation Science

https://doi.org/10.3356/JRR-16-49.1
https://doi.org/10.3356/JRR-16-49.1
https://doi.org/10.3356/rapt-50-01-115-120.1
https://doi.org/10.3356/rapt-50-01-115-120.1
https://doi.org/10.1098/rspb.2014.2693
http://www.birdlife.org
http://www.birdlife.org
https://doi.org/10.1016/j.agee.2005.11.013
https://doi.org/10.3356/0892-1016-55.2.281
https://doi.org/10.1038/s41559-021-01542-9
https://doi.org/10.1038/s41559-021-01542-9
https://doi.org/10.3356/JRR-16-49.1
https://doi.org/10.1111/acv.12727
https://doi.org/10.1017/s095927092100040x
https://doi.org/10.1017/s095927092100040x
https://doi.org/10.1111/ibi.12886
https://doi.org/10.1371/journal.pone.0227704
https://doi.org/10.1177/1940082919831838
https://doi.org/10.1177/1940082919831838
https://doi.org/10.1371/journal.pone.0278331
https://doi.org/10.1371/journal.pone.0278331
https://doi.org/10.1016/j.biocon.2021.109185
https://doi.org/10.1111/csp2.259


Zuluaga, S., & Echeverry-Galvis, M. Á. (2016). Domestic fowl in
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