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INTRODUCTION

Human-wildlife conflicts (HWCs) have become
widespread around the world (Sukumar 1994;
Messmer 2000; Distefano 200s; Treves et al. 2006).
As a consequence, a variety of species have been
driven close to extinction (Woodroffe et al. 2005;
Goldstein et al. 2006), and the livelihoods and qual-
ity of life of many people, especially in rural areas,
have suffered negative impacts. In practice, HWCs
are considered an issue with multiple consequences
for both biodiversity and rural communities
(Distefano 200s; Treves et al. 2006; Dickman et al.
2013). Much research has been oriented to under-
standing the multiple causes and effects of negative
interactions between people and wildlife in differ-
ent continents, but less in South America (Sukumar
1991; Treves and Karanth 2003; Thirgood et al.
2005; Treves et al. 2006; Sillero-Zubiri et al. 2007;
Lamarque et al. 2009; Dickman 2010).

HWCs can be considered a multicausal problem
driven by the many different ecological, sociocul-
tural, and economic contexts in which humans and
wildlife coexist. Some of the most common triggers

of HWCs are crop riding by wildlife as it has been
widely documented for elephants (Elephans maxi-
mus) in Asia (Sukumar 1989, 1990; Nyhus et al.
2000), primate species in Africa (Pienkowski
et al. 1998), and the depredation of livestock by
wild carnivores such as wolves (Canis lupus) in
North America and Europe (Meriggi 1996; Treves
et al. 2004). Competition for game with hunters
(Reynolds and Tapper 1996), disease transmission
to domestic animals as occurs with rabies (Courtin
et al. 2000), or humans that are directly attacked or
killed by wildlife (Quigley and Herrero 2005) also
trigger HWCs. Interdisciplinary approaches (eco-
logical, social, cultural, and economical) are needed
to better understand the underlying factors and
complexity of HWCs. Indeed, environmental
ethics, human rights, and the humanities may be
crucial to untangle the complexity and contextual-
ized potential solutions for HWCs. Moreover, reli-
gion, ethnicity, and moral values play a role in the
way societies handle HWCs.

Human population growth, socioeconomic in-
equalities, increased agricultural activities, and
habitat fragmentation due to changingland uses have
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110 Conflicts between Wildlife and Humans
increased HWCs (Conover 2001; Distefano 200s;
Thirgood et al. 2005). The most extreme scenario
arises when people’s lives are threatened by wildlife
or some species decline to extinction due to human
persecution or displacement from their natural habi-
tat (Conover 2001; Madden 2004; Graham etal. 2005;
Thirgood et al. 2005). On the other hand, conserva-
tion efforts aimed at recovering endangered species
(e.g, wild carnivores, ungulates, and other large
mammals) can also increase the risk of conflict with
humans when they occupy new areas where people
have developed other activities (crops, livestock,
or recreation) (Messmer 2000; Treves and Karanth
2003; Madden 2004). Several societies are not fully
prepared to tackle the multiple consequences of the
restoration of wildlife populations.

The history of HWCs is not new. Multiple spe-
cies, from birds and rodents to large ungulates and
carnivores, have suffered conflicts with different
cultures and land-use activities around the world
for millennia (Treves and Karanth 2003; Distefano
200s; Thirgood et al. 2005; Woodroffe et al. 200s;
Goldstein et al. 2006; Inskip and Zimmermann
2009). Likewise, HWCs are also growing in many
regions due to the emergence of invasive species
and feral animals in a variety of ecosystems where
they have replaced native wildlife (Mooney and
Cleland 2001; fig. 8.1). Consequently, alien species
have become a negative factor for both humans and
endangered species (Pimentel et al. 2005).

The Andean region is a vast mountain chain
that embraces the north, central, and south of
South America stretching over 5,000 miles through
Venezuela, Colombia, Ecuador, Peru, Bolivia,
Argentina, and Chile. The Andes harbor a rich
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Figure 8.1 Conflict players and their origin.

biological and cultural diversity because of rugged
geographies, a palette of ecosystem—-climate com-
binations, the size of the region, and historical
processes (Orlove 198s; Ibarra et al. 2012). Human
settlements and a rich mosaic of diverse habitats
coexist along the Andes from north to south at dif-
ferent altitude levels, microclimates, and ecological
conditions from tropical to cold steppe. The Andes
are considered asimportant as the Amazonregionin
terms of ecosystem services and heritage for future
generations with more than 10,000 native plants and
3,500 wildlife species with up to 70% of endemism in
some areas (Bonacic and Ibarra 2010). However, the
Andean region is also home to around 130 million
people and several megacities that demand natural
resources, resulting in massive deforestation, the
need for land conversion, dam construction, and
mining (Ceballos et al. 2009).

The aim of this chapter is to explore some of the
multiple HWCs occurring in the Andes of South
America. All facts and information are organized
for native, feral domestic, and alien invasive species
followed by a description of the main preventive
measures, management, and control methods that
have been implemented along with their effective-
ness. Finally, lessons learned and recommendations
are presented to improve the understanding of this
complex issue in the region.

HUMAN-WILDLIFE CONFLICTS
IN THE ANDEAN REGION

Andean ecosystems have been managed for mil-
lennia but more intensively since colonial times
(Orlove 1985). While humans and wildlife have a
long history of coexistence across Andean land-
scapes (fig. 8.2), the frequency and intensity of con-
flicts involving problem animals have increased
in recent decades. The causes, consequences, and
approaches to handle the array of conflicts in the
Andes are poorly documented. Moreover, proper
assessment regarding solutions and management
actions are barely known.

In general terms, livestock depredation (mainly
domestic camelids, sheep, goats, and cows) and
crop raiding are common causes of conflict along
the Andes. Less known are other causes of con-
flict such as infrastructure damage, zoonotic
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Figure 8.2 Human-wildlife conflicts across the Andes have existed for aslong as Andean people and wild animals have
shared the same resources and culturallandscapes. Felipe Guaman Poma de Ayala (ca. 1535-after 1616), a Quechuan man
known for his illustrated chronicle about life in the Andes during the times of the Spanish conquest, produced this il-
lustration. It depicts the period of maize production that includes working the fields and different actions (e.g., a woman
playing a drum) aiming to keep birds and various mammals (deer and camelids), away from the maize.
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disease transmission, and human casualties.
Unfortunately, in the region there is a constant
lack of interest of government agencies to record,
assess, and confirm complaints of depredation
and other conflicts. Many incidents go unnoticed
or not reported and, likewise, the retaliation from
stakeholders is not accounted. However, as the
human population continues to grow and social
inequalities exacerbate, increased pressure over
native ecosystems escalates the conflict, and
public opinion is starting to demand more action
from local governments to address these prob-
lems. Furthermore, increasing awareness about
the impact of alien invasive species over natural
ecosystems and the spread of feral dogs in both
protected areas and rural ecosystems is alerting
authorities that are slowly taking into account the
seriousness of HWCs.

CASE STUDIES FROM
THE ANDEAN REGION

Iconic species from the Andes such as Andean
bear (Tremarctos ornatus), mountain lion (Puma
concolor), culpeo fox (Lycalopex culpaeus), chilla
(Lycalopex griseus), and Andean condor (Vultur
gryphus) are frequently considered negative for
human interests due to depredation of livestock
and poultry (Table 8.1; Goldstein et al. 2006; Silva-
Rodriguez et al. 2007; Nallar et al. 2008; Silva-
Rodriguez and Gamboa 2009). Free-ranging dogs
also regularly attack domestic and wild South
American camelids, along with sheep, goats and
poultry, and have become an increasingly frequent
cause of conflict in Peru and Chile, reaching as far
as Patagonia (Acosta-Jamett 2010; Bonacic and
Ibarra 2010; Silva-Rodriguez et al. 2010b; Silva-
Rodriguez and Sieving 2011). Attacks of wild ani-
mals on livestock can be understood under the
“optimum foraging theory,” in which predators will
forage in a manner that maximizes their net energy
intake per unit time (MacArthur and Pianka 1966).
In this context, it is easy to see that preying on live-
stock sheltered under the relatively secure envi-
ronment of domestication will be a more efficient
way of allocating time and energy than predating
on wild species (Sukumar 1994). Also, as domestic

herds commonly reach carrying capacity in grass-
land ecosystems, natural prey species are scarce,
thus creating ideal conditions for depredation of
domestic animals (Table 8.1).

Andean Bears

Andean bear-human interactions are one of the
few well-documented conflicts in the Andean
region. Conflict with livestock occurs over prac-
tically the entire range of the Andean bear, from
the northern and central region of the Andes
of Colombia to Peru (Suarez 1989; Goldstein
1991, 2002; Poveda 1999; Castellanos et al. 2005;
Jorgenson and Sandoval 200s; Goldstein et al.
2006; Parra-Romero 2011). However, the acknowl-
edgment of this problem by conservationists is
very recent, as the Andean bear was considered
to be mainly vegetarian, causing controversy and
distrust between farmers and the scientific com-
munity (Goldstein et al. 2006). The first evidence
of bear attacks on livestock was documented
during the early 1990s. Later, spatial distribution
and risk factors associated were described and the
true causes of depredation emerged from such re-
search studies (Goldstein 2002; Castellanos et al.
200s5; Jorgenson and Sandoval 200s; Goldstein
etal. 2006; Nallar et al. 2008). Recent research has
allowed quantifying the economic impact of bear
depredation on livestock, and the likely impact
of retaliation on bear conservation (Poveda 1999;
Jiménez Ortiz 2011; Parra-Romero 2011).
Goldstein et al. (2006) identified the opportu-
nistic nature of predating Andean bears on live-
stock and confirmed evidence of this behavior in
Venezuela, Colombia, Ecuador, Peru, and Bolivia
(fig. 8.3). Depredation patterns commonly ob-
served for other bear species attacking livestock
were crucial for confirming this behavior. Andean
bear attacks are concentrated in the Paramo and in
Andean tropical forests, and sometimes in buffer
zones of protected areas where habitat has been
transformed rapidly during the past few decades
into livestock pasture and crops. Hunting pat-
terns show that Andean bears hide prey remains
in tree nests as well as drag prey from killing spots
to hidden areas nearby the place of depredation
(Castellanos et al. 2005; Jorgenson and Sandoval-A
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Table 8.1

Native, alien invasive, and feral species involved in human-wildlife conflicts (HWCs),

and management measures commonly used to prevent and reduce their negatives impacts
over human activitiesin the Andes of South America

Group Species

NATIVE SPECIES

Carnivores Andean bear
(Tremarctos
ornatus)

Puma

(Puma concolor)

Small felids

Chilla fox

(Lycalopex griseus)

Culpeo fox

(Lycalopex culpaeus)

Rodents Aguti, heque, picure
(Dasyprocta spp.)
Lapa
(Cuniculus spp.)
Bats Vampire

(Desmodus rotundus)

HWC

Reports of attack and destruction
of domestic livestock in central
and northern Andes. Cattle do
not seem to be a fundamental
part of their diet and cases are
concentrated in a few localities.
Some reports of damage in corn
plantations.

Reports of attack and depredation
of calves, sheep, goats, and do-
mestic camelids. Depredation
oflivestock is likely the result
of the reduction of their native
prey, and changes and stochas-
ticity of alien prey populations
(e.g., hare).

Report of attacks on hens and other
game species in various localities
of the Andes. No specific stud-
ies or data on the extent of the
conflict.

Reports of attack on solitary
animals, especially hens, calves
and juvenile lambs, goats, and
alpacas. Studies show the occa-
sional inclusion, but not a main
part of their diet.

Reports of damage to crops such as
maize and cassava. There are no
statistics or specific studies on
the involvement of these or other
specified Andean rodents in
these conflicts.

Reports of rabies transmitted by these
species in some localities in Peru.
Rare cases in relation to its high
incidence in the Amazon region.

Management Measures

Dispersion

Natural and artificial fences

Changes in management
strategies of productive
activities

Lethal control

Education and awareness

Dispersion

Natural and artificial fences

Changes in management
strategies of productive
activities

Lethal control

Capture and translocation

Dispersion

Natural and artificial fences

Changes in management
strategies of productive
activities

Lethal control

Education and awareness

Dispersion

Natural and artificial fences

Changes in management
strategies of productive
activities

Lethal control

Dispersion

Natural and artificial fences

Landscape management

Lethal control

(continued)
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Table 8.1 Continued
Group Species HWC Management Measures
Nouse tail Evidence for their role as reservoirs  Lethal control
(Tadarida and transmitters of rabies, espe-
brasiliensis) cially in urban areas in Chile.
Birds Andean condor Reports of direct attacks on livestock  Lethal control
(Vultur gryphus) newborns and adult cattle harass-
ment (N. Guardaand]. T.Ibarra,
unpubl. data). There are no stud-
ies or statistics on these cases.
Black vulture Reports of incidents involving air- Dispersion
(Coragyps atratus) crafts in some countries of the Landscape management

Andean region. It is considered Changes in management

the species with the greatest risk strategies of productive

for aviation activity in Colombia. activities
ALIEN INVASIVE AND FERAL SPECIES
Ungulate  Boar Reports of damage from this spe- Lethal Control
(Sus scrofa) cies and its hybrids with domes- ~ Regulated hunt
tic pigs, in crops in the southern
Andes and attacks on lambs,
goats, and calves.
Carnivores American mink Depredation of poultry and native ~ Lethal control
(Neovison vison) faunain the southern part ofthe =~ Regulated hunt
Andes.
Feral dogs Attacks and harassment of all types  Unknown
(Canis lupus of domestic livestock, and native
familiaris) wildlife. Similarly, they transmit
zoonotic diseases such as rabies
throughout the Andean region.
Rodents ~ Rats Disease transmission and damage Lethal control

(Rattus spp. and to infrastructure throughout the

Mus musculus) Andean region. No confirmed
statistics of the true extent of the

damage.

2005; Goldstein et al. 2006; Parra-Romero 2011).
Castellanos et al. (2005) also added that bears are
capable of harassing and chasing livestock into
cliffs causing injuries or even death. However, de-
spite these detailed accounts, Andean bear attacks
seem to be sporadic and a low impact predator.
Livestock as a prey item is suggested to play only
a small role in the diet of bears. In fact, they also

consume carcasses available from other causes of
death (Goldstein et al. 2006).

Mountain Lions

Mountain lions or pumas are also a major cause of
conflict across the Americas due to its predatory be-
havior on an array of domestic animals. Pumas have



Andean Human-Wildlife Conflicts

115

Figure 8.3 Andean Bear as an opportunistic scavenger consuming livestock carcasses available from other causes

of death.

(Camera-trap photo taken by the Administrative Unit of National Natural Parks of Colombia at Chingaza National Park, Choachi region.)

been known to attack llamas (Lama lama), alpacas
(L. alpaca), sheep, goats, foals, calves, and even dogs
and cats (Hornocker and Negri 2010; Walker et al.
2010). The main reason for pumas to prey on do-
mestic animals is due to the decline of native prey
rather than a particular preference for domestic ani-
mals (Jackson 1988; Guarda et al. 2010; Hornocker
and Negri 2010). The Andean region is no excep-
tion and pumas, causing conflict with communi-
ties along its entire distributional range, kill many
domestic animals. From Colombia to Argentina
and Chile, there have been reports of attacks and
depredation by pumas on livestock (Pacheco et al.
2004; Nallar et al. 2008; Guarda and Bonacic 2012).
Colombia’s Wild Cats National Program describes
the puma, among all wild cats, as the main predator
oflivestock with 104 attacks documented in § years,
mostly in the Andean region (MADS 2006).

The southernmost distributional range of moun-
tain lions reaches Patagonia, a vast forest-steppe
ecosystem with large extensions of deciduous and
evergreen forests. These habitats still contain a
unique biodiversity where some of the last popula-
tions of the Andean deer (Hippocamelus bisulcus),
guanaco (Lama guanicoe), and many bird species
nourish both pumas and native foxes. The introduc-
tion of sheep farming during the late nineteenth
century strongly changed the staple items of the

puma’s diet from guanaco and Darwin’s rhea (Rhea
pennata) to sheep. Also, several medium-sized
European wild mammals were introduced for game
hunting and became invasive along the east and west
side of the southern Andes. Hares (Lepus capen-
sis), rabbits (Oryctolagus cuniculus), wild boar (Sus
scrofa), red deer (Cervus elaphus), fallow deer (Dama
dama), and beavers (Castor canadensis) spread over
Patagonia with disastrous consequences for local
biodiversity (Jackson 1988; Hornocker and Negri
2010). Consequently, the puma shifted its diet along
with the change of prey base in Chile and Argentina
(Walker et al. 2010; Guarda and Bonacic 2012).

The opportunistic predatory behavior of the
puma in North America was soon confirmed in
the southern range with sheep and foals (Cougar
Management Guidelines Working Group 20053).
However, when detailed assessments of the actual
number of incidents were conducted, only a few
cases were confirmed. Guarda et al. (2010) found
pumas in the southern Andes nearby Santiago,
Chile, caused only 15% of all cases of depredation.
This trend is similar in other areas of the Andes and
challenges the assumption that pumas are a major
predator in the region. Studies on the diet of pumas
in Bolivia and the La Araucania region in southern
Chile showed no signs of livestock being consumed

by pumas, as their primary prey base were hares
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(Pacheco et al. 2004; Flora & Fauna Chile Ltda
2012). Guarda et al. (2010) documented the puma
diet primarily composed by hares and rabbits, and
only a few samples showed sheep and other remains
of domestic livestock. As a result of native prey
being close to extinction in several areas, pumas
have adapted to alien species for survival and seem
to avoid livestock. Although puma may be a limit-
ing factor for several populations of invasive species,
this carnivore is still prosecuted and considered the
main livestock predator in several locations across
the Andes.

Foxes

HWCs attributed to foxes were initially reported
mostly as anecdotal events in the Andean region
(e.g., Housse 1953). Culpeo and chilla were the most
common foxes reported as predators of lambs and
poultry in Patagonia and the temperate rainforests
of Chile (Travaini et al. 2000; del Solar and Rau
2004; Nallar et al. 2008). Bellati (1984) and Jackson
(1988) found that culpeo foxes were responsible
for 60% of attacks on young sheep in Argentina,
and responsible for 1% to 5% herd mortality. The
consumption of chickens by chilla fox was con-
firmed as being 9% of observed prey in their diet
(Silva-Rodriguez 2006).

Andean Condors

The Andean condor has been suggested as live-
stock predator along the Andes since the European
colonization (Gay 1854). However, there are no
published studies describing livestock depreda-
tion by condors. Farmers commonly state condors
flying close to livestock and forcing them to fall off
cliffs as a cause of livestock loss. This information
derives mainly from reports of rangers and rural
communities in Bolivia and Chile who describe
attacks on calves, some of them sick or neglected
by their mothers, especially in times of carrion
scarcity. Some reports describe condors pecking
on the anal region of newborn calves (Nallar et al.
2008). Direct attacks of condors on livestock have
been observed by researchers and local villagers in
several locations of northern, central, and south-
ern Chile (N. Guarda and J. T. Ibarra, unpubl.
data, 2011).

Wild Cats

Small wild cats are also in conflict with farmers and
often suffer retaliation (Gélvez et al. 2013). Ocelots
(Leopardus pardalis), kod kod (Leopardus guigna),
and colo colo cat (Leopardus colocolo) are frequently
blamed as poultry predators mostly in anecdotal
accounts but rarely confirmed by authorities. Silva-
Rodriguezand Gamboa (2009) and Silva-Rodriguez
et al. (2010b) reported that poultry, geese, ducks,
and turkeys were the most frequently depredated
animals by kod kod and foxes in southern Chile.

Feral Dogs

Feral dogs, usually grouped in packs, in rural areas
in the Andes as occurs elsewhere are increasingly at-
tacking wildlife and domesticlivestock, mainly sheep
and goats. These packs usually harass and attack sick
and injured individuals as well as newborn calves
(Nallar et al. 2008; Guarda et al. 2010). Although
dogs are not very efficient predators when attacking
livestock, theykill and injure several animals at once.
Livestock attacked by dogs show mutilation and
wounds on the hind limbs, body sides, and multiple
bleeding cuts. Livestock usually survive in agony and
die after several hours due to injuries caused by the
attack (Guarda et al. 2010). Several studies report the
emergence of feral and free roaming dogs attacking
wildlife in the Andes of Chile (Silva-Rodriguez et al.

20103; Silva-Rodriguez and Sieving 2012).

Other Human-Wildlife Conflicts

Other types of HWCs relate to crop trampling,
damage to infrastructure, zoonotic disease trans-
mission, and direct attack to humans. There are re-
ports of conflicts in the region with Andean bear,
peccaries (Pecary tajacu), agoutis (Dasyprocta spp.),
andlimpets (Cuniculus paca), among others (Peyton
1980; Nallar et al. 2008; Zapata et al. 2012). For ex-
ample, an experimental study in montane forests
in Bolivia demonstrated a significant impact of
peccaries and agoutis on crops (Pérez and Pacheco
2006). With reference to damage to infrastructure,
there are no consolidated statistics but it seems to be
commonly caused by pigeons and bats in urban and
rural areas, or incidents caused by birds on aircraft
operations. Several airports in the region, mainly



in Andean cities of Colombia including Bogota,
Medellin, and Ibague have been working on the pre-
vention and management of this problem in which
carrion birds, herons, and bitterns are responsible
for a number of incidents and pose risks to aviation
(Amaya-Espinel et al. 2006).

HWCs related to transmission of diseases to do-
mestic species and humans are primarily linked to
rabies caused by vampire bats (Desmodus rotundus),
and domestic and feral dogs. However, the trans-
mission occurs only sporadically and in a much
smaller proportion than in other regions (Belotto
et al. 2005). The non-hematophagous Mexican
free-tailed bat (Tadarida brasiliensis) is a reservoir
of rabies in the southern Andes and has caused spo-
radic cases of rabies in humans and domestic ani-
mals in Chile (Favic et al. 1999).

Finally, there are a number of HWCs related to
invasive species especially in Chile and Argentina.
There are disturbing cases of invasion such as the
American mink (Neovison vison), as this mustelid
preys on poultry and native fauna (Ibarra et al.
2009). Also, the wild boar (Sus scrofa) and their hy-
brids with domestic pigs regularly destroy crops,
and occasionally cause the death of sheep, goats, and
calves. Likewise, the Norway rat (Rattus norvegicus),
black rat (R. rattus), and house mouse (Mus muscu-
Ius) are also source of conflict in all countries in this
region in terms of disease transmission and damage
to infrastructure (Jackson 1988; Iriarte et al. 2005).

PREVENTION, CONTROL,
AND INCREASING TOLERANCE

The Andean region is experiencing deforestation and
habitat loss due to intensive agriculture and livestock
activities from Colombia to Chile and Argentina
across multiple habitats, from tropical to temperate
ecosystems (Etter et al. 2006; Davalos et al. 2011;
Miiller et al. 2012; Nahuelhual et al. 2012; Portillo-
Quintero et al. 2012; Ibarra and Martin 2015). There
are multiple ways in which humans have histori-
cally managed HWCs. Most of them typically relied
almost exclusive use of vigilance, preventing contact
with predators, or lethal control, which directly or
indirectly removed the so-called “conflict species”
(Conover 2001; Treves and Karanth 2003; Distefano
2005; Lamarque et al. 2009; Dickman 2010).
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Measures taken to solve HWCs are summarized
as follows:

(1) Prevention and mitigation: seek to reduce
the frequency and severity of HWCs,
through the use of passive management
tools such as the establishment of fences and
maintenance of buffer zones, or active such
as the establishment of electric fences or the
rotation of livestock and crops;

(2) Control measures: aim to minimize the
impact generated by individuals directly
involved in cases of conflict, usually by using
translocation or lethal control; and

(3) Increased tolerance and awareness: aim to
enhance human acceptance to HWCs in
order to moderate negative attitudes toward
wildlife. Some examples are conservation
incentives, compensation for losses, or the
implementation of educational programs.

Measures for managing HWCs have evolved from
simple passive dispersal or lethal control toward
the use of comprehensive measures to reduce effec-
tively these conflicts either in the short, medium, or
long term (Conover 2001; Distefano 2005). In the
Andean region, approaches and potential contex-
tualized solutions to HWCs are less known. Here,
many forms for managing HWCs have been used,
frequently associated with historical and ances-
tral stewardship by local communities. Other eco-
logical and social approaches for managing HWCs
have been extracted from other regions, but these
have been poorly implemented (Silva-Rodriguez
et al. 2007; Nallar et al. 2008; Silva-Rodriguez and
Gamboa 2009; Parra-Romero 2011; Zapata et al.
2012; Herrmann et al. 2013). Adaptive management
and continuous experimentation seem to be key
strategies for developing solutions and interven-
tions for HWCs in the Andean region (Treves and
Karanth 2003; Treves et al. 2006).

Dispersion

Dispersion includes actions to chase and keep wild-
life away from domestic livestock by the use of fire,
dogs, and scarecrows. These measures are common
especially to control carnivores (e.g.,, Andean bear,
puma, and some foxes). However, the frequency
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of use of such methods and their effectiveness is
poorly documented, with a few reported cases
from Colombia, Bolivia, and Chile. The use of poi-
soned carcasses from recent attacks and firearms
are part of retaliation measures (Distefano 200s;
Parra-Romero 2011; Flora & Fauna Chile Ltda 2012;
Zapata et al. 2012). Nonspecific, random, and broad
retaliation measures have generally proven to be
ineffective and prone to have unexpected conse-
quences for non-target species (Nallar et al. 2008;
Zapata et al. 2012).

Natural and Artificial Fences

Different physical barriers that prevent or limit
direct access of wildlife to livestock or crops have
been commonly used. These barriers are built di-
rectly into the spaces where these resources are
concentrated and include natural and artificial
walls, wooden fences, electric fences, barbed wire
or mesh, among others (Nallar et al. 2008; Zapata
etal. 2012). The use of such measures is documented
in countries such as Bolivia for Andean bear, puma,
and culpeo fox (Zapata et al. 2012), Colombia for
Andean bear (Parra-Romero 2011), and Chile for
puma, chilla fox, and feral dogs (Silva-Rodriguez
2006; Silva-Rodriguez and Gamboa 2009; Guarda
et al. 2010; Dickman 2010; Silva-Rodriguez and
Sieving 2012). On the contrary, there is little infor-
mation on the effectiveness of such measures in the
region. In southern Chile, apparently low height
fences used to address damage caused by pumas in
the La Araucania region have not had an important
effect (Flora & Fauna Chile Ltda 2012). These find-
ings are consistent with recommendations made
in other parts of the world which emphasize the
need to take into account aspects related to design,
construction, and maintenance of such structures
(Conover 2001; Distefano 200s).

Although such measures may show greater ad-
vantages in the short term, the demand of time and
economic resources for their construction makes
them less feasible to implement in rural communi-
ties. Material costs and technical difficulties have
limited their use to a greater extent. Similarly,
these tools can have indirect effects on disper-
sion processes of other non-target species, thereby
generating unexpected ecosystem consequences
(Distefano 200s; Lamarque et al. 2009).

Changes in Livestock Practices

Changes in livestock management practices to
reduce exposure of vulnerable individuals may
function as a useful tool by keeping herds under sur-
veillance or in more protected grounds. Target indi-
viduals for predators are the young, sick, and more
vulnerable livestock during critical periods like
calving and nursing (Distefano 200s; Zapata et al.
2012). Silva-Rodriguez and Gamboa (2009) studied
chilla fox depredation of chickens, ducks, geese, and
turkeys, along with the preventive and control mea-
sures used by local people to reduce potential losses
in southern Chile. According to these authors, free-
ranging flocks were protected from nocturnal fox
depredation by confinement in pens at night. In
Colombia, Andean bear conflict with livestock is
alleviated by herding cows away from the Paramo
and areas close to mountain forest inside Chingaza
National Park (Parra-Romero 2011). On the other
hand, the growing hunting pressure of feral dogs has
become a major threat for all types of domestic ani-
mals in rural areas in Chile (Sepulveda et al. 2014).
Dogs attack at random and kill or injure several ani-
mals during one night, severely affecting people’s
livelihoods.

Landscape Management

Several strategies including landscape-scale man-
agement have been identified as a “key to success” to
deal with HWCs. Buffer areas and the use of dense
and thorny vegetation in and around properties to
either reduce access or make these areas less attrac-
tive for wildlife are among the most common ones
(Distefano 200s; Nallar et al. 2008; Zapata et al.
2012). There are no reports on the specific use of
these measures in reducing HWCs in the Andean
region, despite being common land management
practices elsewhere. There is also no information on
their effects on wildlife, because such transforma-
tions involve extensive and drastic change for many
non-target species and their habitats.

Lethal Control

Lethal control is an extreme measure that attempts
to reduce or eliminate problem individuals from a
given population. This has traditionally been the



most widely used form of control in different parts
of the world through direct (i.e., persecution, use of
dogs, or use of firearms) and indirect (i.e., poisons,
live trapping, or lethal traps) methods. Lethal con-
trol has also been important in the Andean region,
where the elimination of carnivores is a common
action when they are assumed responsible for live-
stock depredation (Distefano 2005s). There are mul-
tiple references in the literature, as well as reports
from institutions and even news reports, related to
cases of persecution and hunting species such as
Andean bears, pumas, foxes, and other small felids.
Lethal control is frequently considered the only way
to solve HWCs. In the case of the Andean bear, there
are reports of lethal control in Venezuela, Colombia,
Ecuador, and Bolivia of many individuals (Suarez
1989; Galasso 2002; Goldstein et al. 2006; Parra-
Romero 2011; Espinosa and Jacobson 2012). Similar
situations have been reported for pumas (Michalski
et al. 2006; Flora & Fauna Chile Ltda 2012), Chilla
foxes and kodkod cats are commonly killed with
guns and hunting dogs, as well as by using leghold
traps in southern Chile (Silva-Rodriguez 2006,
2007; Silva-Rodriguez and Gamboa 2009).

Little is known about the effectiveness and
impact that lethal control (including the use of
poisons) has over the resolution of HWCs in the
Andean region and on non-target species. Lethal
control is considered inexpensive, quick, and a
short-term solution. In many cases, even local au-
thorities support lethal control; however, there have
been no attempts to measure the actual ecological
impacts or its misuse. In some cases lethal control
increases the number of attacks rather than solving
the problem. Furthermore, this method can directly
injure people involved or lead to total removal of
non-target species (Conover 2001; Distefano 2005;
Treves et al. 2006).

Management of HWCs through lethal meth-
ods may also include the use of regulated hunting
in some countries. Chile and Argentina have fol-
lowed a management strategy focused on solving
HWCs by controlling exotic species or potentially
harmful animals that host zoonosis. Wild boar,
American mink, and beaver (Castor canadensis)
have been listed as damaging species and have had
an open hunting season year round for the past de-
cades in Chile. Likewise, there are specific rules
and recommendations on the number and type of
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individuals, time of the day, and locations for even
some common native species that are classified as
detrimental to agriculture and livestock.

Although there is no information on the ef-
fectiveness of these measures in reducing conflict
generated in the region, global studies have demon-
strated that regulated hunting does not always have
apositive effectin reducing depredation oflivestock
or crop damage (Treves and Karanth 2003). The
impact of hunting as an effective measure to control
HWCs or the ecological consequences of a poorly
regulated hunting pressure over non-target species
is unknown for the Andes.

Capture and Translocation

The capture and translocation of “problematic”
individuals has become more common in recent
decades. This is based on the idea of removing spe-
cific individuals that are responsible for attacks on
humans or production activities, and move them
far away from the area of conflict. This is generally
considered an acceptable option to lethal control.
This method requires careful planning and pre-
assessment of two key factors: (1) health and genetic
assessments in order to enable the individual to sur-
vive and continue contributing reproductively in
the wild, and (2) a plan for monitoring the individ-
ual after release in a novel environment seeking to
minimize the risk ofimpact on host populations and
determine its survival (Linnell et al. 1997; Distefano
2005; Zapata et al. 2012).

There are only a few documented cases of trans-
location in the Andean region. For example, in the
La Araucania region, pumas were captured and
relocated between 1991 and 2012. Most of the indi-
viduals have been released inside protected areas
or other remote areas, but no monitoring was con-
ducted after release. Although it is possible that
similar measures could be used for other Andean
species of high conservation value such as the
Andean bear, little is known about its real effective-
ness. Globally translocation of problem animals is
expensive but has advantages for the direct manage-
ment of single individuals with low risk of affecting
other non-target species. However, if the process is
not conducted correctly especially in terms of han-
dling, transport, and monitoring after release, many
of these efforts will fail to accomplish their aim and
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even may cause further HWCs elsewhere (Linnell
et al. 1997; Distefano 2005). Ecological conse-
quences such as territoriality and replacement of
alpha males by the translocation of predators should
be considered with relocation efforts.

Incentives and Compensation

Incentives and compensation aim to increase tol-
erance toward wildlife in communities affected
by HWCs. This is achieved using compensation
and subsidies that prevent or refund the costs as-
sociated with the occurrence of damage or losses
caused by wildlife. Such measures may include the
implementation of economic incentives for con-
servation activities, loans, or subsidies to support
the replacement of the affected production activi-
ties and the development of alternative sources of
income. It also includes monetary compensa-
tion through insurance or subsidies to offset the
damage that can occur by direct wildlife attacks on
humans, domestic animals, or crops (Treves et al.
2002; Mishra et al. 2003; Naughton-Treves et al.
2003; Silva-Rodriguez 2006; Nallar et al. 2008;
Zapata et al. 2012).

In the Andean region, there are no documented
cases of the implementation of this type of com-
pensation and incentives for solving specific cases
of HWCs. However, several studies suggest their
potential utility in the case of Andean bears and
pumas (Jorgenson and Sandoval-A 2005; Goldstein
et al. 2006; Guarda et al. 2010). In general terms,
this management alternative does not directly re-
solve the source of conflict but seeks to increase
tolerance for these situations. Benefits are limited
to mitigating losses and decreasing pressure by
lethal control that may have negative effects to en-
dangered species. However, the misuse of such in-
centives due to false notifications can make them
ineffective, resulting in social resistance. This type
of management also requires continuous invest-
ment of money, making its application and sus-
tainability difficult in the long term. Additionally,
these activities may involve lengthy bureaucratic
processes that result in low offsets that do not fully
compensate the time spent and the actual dam-
ages, generating greater dissatisfaction and frustra-
tion around HWCs (Naughton-Treves et al. 2003;
Distefano 2005).

Education and Awareness

Raising awareness and stimulating positive atti-
tudes toward wildlife are some of the methods com-
monly used to increase tolerance of communities af-
fected by HWCs. Education can reduce conflictand
allow people to better understand the implications
of their management actions, as well as enable local
communities to actively engage in more effective so-
lutions (Nallar et al. 2008; Dickman 2010; Espinosa
andJacobson 2012). This has been proven in cases of
HWCs recorded in central Namibia with cheetahs
(Acinonyx jubatus), where those areas affected by
livestock predation have effectively reduced chee-
tah lethal control more than 70% after education
and public awareness (Marker et al. 2003).

In the Andean region, numerous education and
awareness campaigns on the importance of species
such as the Andean bear and puma have been devel-
oped in the last two decades. The Andean condor
has been identified as a culturally important species
that has greatly shaped the identity of numerous so-
cieties across the Andean region, as reflected in the
fundamental role it plays in language, art, politics,
myth, medicine, and rituals (Ibarra et al. 2012). In
Colombia, the Andean bear has been the subject
of development of national and regional conserva-
tion plans and is now the logo of the National Parks
System (MADS 2001). Espinosa and Jacobson
(2012) reported a bear education program devel-
oped for the Quechuas, an indigenous community
of Ovyacachi located within the Cayambe-Coca
Ecological Reserve, Ecuador. The goal was to evalu-
ate the residents’ knowledge about bears and to
promote positive attitudes toward conserving their
habitat. Some objectives of the education program
were achieved, and the majority of participants
reported that they were satisfied with the environ-
mental knowledge learnt. However, the challenge
is how to incorporate the needs and aspirations of
local communities in strategies that aim to promote
positive relationships between people and wildlife
across the Andes.

CONCLUSIONS

Wildlife and humans have been in conflict since
precolonial times in the Andes. Iconic species like



Andean bear, puma, and Andean condor have suf-
fered severe losses in almost their entire range of
distribution due to lethal control methods. Also
wild herbivore populations have been depleted or
displaced to allow more access to livestock for pas-
tures. Itis clear that HWCs are increasing including
the semi-rural and urban contexts. If the degrada-
tion of ecosystems continues at current rates, con-
frontations with wildlife will increase in the near
future. This will promote negative effects not only
for the survival of many wildlife species but also
for the quality of life and well-being of the human
population.

A common trend across multiple countries is the
lack of proper policies and adequate interventions
to assess and mitigate HWCs. Local villagers and
authorities are frequently poorly informed about
alternative solutions. Factors such as topography,
difficult access to mountainous ecosystems, and
the secretive behavior and generally low density of
predators do not contribute to the development of
feasible solutions. The most common action still is
retribution killing and underreporting, and local
authorities tend to collect partial evidence or receive
complaints without taking actions for implement-
ing tangent solutions. A real progress toward assess-
ing the conflict and empowering communities to
protect their crops and livestock is far from reality.
Additionally, the lack of data and research are noto-
rious, particularly in relation to the drivers that are
causing those conflicts and their real impacts on
wildlife and human populations, thus preventing an
understanding of the real extent of the problem and
limiting the ability to generate options to handle this
growing phenomenon effectively. A truly interdisci-
plinary approach is needed: conservation biologists
must move beyond examining species-based con-
flicts toward considering the wider socioeconomic,
ecological, and cultural conditions under which
intense conflicts arise. Because conservation biolo-
gists and wildlife managers have frequently not been
trained for adequately assessing these sociocultural
dimensions, such studies need the involvement of
numerous collaborators (including professionals
and local communities) in order to ensure the best
opportunities of success (Dickman 2010).

The following key steps should be considered
toward a cohesive action to mitigate HWCs in the
Andean region:
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(1) Move from no assessment to community-
based self-assessment including local reali-
ties, needs, and issues with wildlife.

(2) Inform people about the role of preda-
tors and their ecosystems and genuinely
empower them with protective solutions
for their livestock and crops. Experience
suggests that ecological information is not
enough, needing to revitalize cultural roles
that some species once had.

(3) Improve means for sharing information and
lessons learnt from successful experiences
and local communities across the Andes.

(4) Trainlocal authorities and wildlife officers
to assess HWCs and estimate costs and
causes of damage.

(s) Detectand assess the emerging impact of
feral animals and invasive species on agri-
culture and livestock in order to differenti-
ate their impacts from native wildlife that
often suffer retribution killing without being
involved; and

(6) Implement proper economic assessment of
damage caused as well as the cost of better
management actions to detect or avoid wild-
life in areas with livestock and crops.
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