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Introduction

The systematic alteration and destruction promoted by man over originally pristine
habitats has led to an increased competition between humans and wild animals for space
and resources. In this context, human-wildlife conflicts such as crop raiding, predation
on domestic livestock, or attacks to humans by wild animals are becoming increasingly
common (DISTEFANO, 2005). Crop raiding has received particular attention from resear-
chers, because farmers from various parts of the world need to reduce or eliminate the
damage caused by the animals (HiLL, 2005; PATTERSON, 2005; Six, 2005; WANG et dl.,
20006; AGETSUMA, 2007; LINKIE et al., 2007; FUNGO, 2011, BARANGA et al., 2012).

Nonhuman primates are involved in human-wildlife conflicts in several regions
(SILLERO-ZUBIRI & SwWITZER, 2001; CHHANGANI & MOHNOT, 2004; GUMERT & JONES-ENGEL,
2008; Hockins & Humtg, 2009; MarcHAL & Hiir, 2009; MikicH $ LiesscH, 2009; W AR-
REN, 2008; CAMPBELL-SMITH et al., 2010; BARANGA et al., 2012). The African primates
of the genera Macaca, Papio and Cercopithecus include the species most often cited as
pests (HiLL, 2005), but there are animals in almost all families of nonhuman primates
that consume cultivated plants as part of their diet (crop-raiders; LEe & PrisToN, 2005).
This behavior occurs, in part, due to food scarcity, or change in spatial patterns of food
availability associated with habitat destruction and modification, but also due to the great
learning ability of some primate species, and the ability to tolerate, and even benefit from
coexistence with humans (STRuM, 1994, STRUM et al., 2010). Conflicts between humans
and nonhuman primates (hereinafter referred to as “primates” only) threaten to disrupt
ecological relationships that were previously neutral or positive (commensalism, sensu
STRUM, 1994), endangering the preservation of primates.
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In order to better understand and assist in conflict resolution, the measure of damage
extent and/or the estimation of financial losses caused by primates can be a valuable tool
(CARvVALHO, 2007; PrisTON, 2008; WARREN, 2008; MikicH & LiepscH, 2009; ENGEMAN et
al., 2010). The extent and intensity of crop consumption may vary depending on crop-
ping types and patterns (AGETSUMA, 2007; ENGEMAN et al., 2010), the species involved,
its population density and behavior (Osorn & HiLt, 2005; CHAUHAN & PirTA, 2010;
StrRUM, 2010; McKINNEY, 2011), or the availability of food in the natural environment
(NAUGHTON-TREVES et al., 1998; SEKHAR, 1998; SIEX & STRUHSAKER, 1999), and focusing
studies on those relationships will help us to explain the scenario of human-primate
conflicts.

However, biological studies alone do not provide a complete understanding of the
solutions to conflicts. Although studies based on ecology, behavior and ecosystems offer
greater long-term protection for many species from a biological perspective, conservation
efforts may eventually fail and lack the support of local communities unless there is an
appropriate approach on the human aspects involved in conflicts with wildlife (MADDEN,
2004). Not all farmers are exposed to situations of conflict with primates in the same
manner; factors such as age, gender, location and type of activity undertaken, ethnicity,
cultural norms, and behavioral and ecological characteristics of the species involved,
may influence the willingness of individuals to take action as well as the type of action
taken to reduce the problems caused by the animals (HiL, 2000, 2004; HiLL & WEBER,
2010). Thus, much of the challenge of facing conflicts lies in understanding the human
dimension within its social, cultural, political and economic context, and the related
legal complexities.

Capuchin and caiarara monkeys (Cebus spp. and Sapajus spp.) are among the pri-
mate species described in reports on human-wildlife conflict in the Neotropics. Featuring
remarkable ecological flexibility and behavioral variability, as well as great learning ability
(FrAGASZY et al., 1990), groups living in the vicinity of farms may start to opportunistically
raiding crops (maize, cassava, potato), orchards (citrus, banana, cocoa) and even forest
plantations (American pine) in areas bordering the forest (GALETTI & PEDRONI, 1994;
KoEHLER & Firkowskl, 1996; LubwiG et al., 2005; CARVALHO, 2007; OLIVEIRA & FIALHO,
2007; FreITas et al., 2008). Nearly ten years after the fulfillment of the Dona Francisca
Hydroelectric Power Plant (UHEDF), located in the central region of the state of Rio
Grande do Sul, some people inhabiting small properties bordering the dam started to
complain about losses in their subsistence crops due to crop raiding by black-horned ca-
puchin monkeys (Sapajus nigritus). The properties where conflicts seem to be occurring are
contiguous to the boundaries of a conservation unit (Quarta Colonia State Park) created
as a compensatory measure for the power plant and whose purposes include providing
refuge and protection to wildlife. Landowners will probably try to eliminate the problem
since they perceive it as intolerable from their own point of view (LEE, 2010), threatening
the conservation of the capuchin monkeys.

Thus, this study aimed to investigate the perceptions and attitudes of residents
of that area with respect to capuchin monkeys, in order to clarify the factors that inten-

sify the conflicts, and those which favor coexistence (HiLL, 2004; Leg, 2010). This will
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help conservationists to propose appropriate measures for mitigation and prevention of
human-monkey conflicts, as well as to select the best strategies to raise the awareness
and engagement of local people (LEe & PrisToN, 2005) in the conservation of capuchin
monkeys and their habitat.

Methods

Study area

The Dona Francisca Hydroelectric power plant (UHEDF) was built in the middle
section of the Jacui River between the municipalities of Agudo and Nova Palma, in the
state of Rio Grande do Sul (29°26’50”S and 53°16’50”W). This study included the rural
villages of Cerro Preto and Boa Esperanca, both located on the left bank of the reservoir
in the municipality of Ibarama. Ibarama lost an area of 556.10 ha due to the construction
of the reservoir (CEEE, 1992), but these were mainly occupied by human settlements
and crops, whereas the forested areas were located mainly on hilltops and steep slopes
above the flood level of the reservoir.

Currently, the forest cover in the region is severely degraded as a result of domestic
use, use in kilns for drying tobacco, and mowing that is typical of shifting cultivation.
Forests in better condition are restricted to small areas, especially in inaccessible places
and on steep slopes that do not allow human activities (BIDONE, 1989).

Data Collection

Data were collected through semi-structured interviews with landowners. Thirty-
-one interviews were conducted in the rural villages of Cerro Preto and Boa Esperanga,
in the municipality of Ibarama, RS, between September 2010 and January 2012. The
interviews had both quantitative and qualitative questions, focusing on the presence or
absence of conflicts with capuchin monkeys, the types of conflicts, their spatial extent,
frequency and intensity. Moreover, some questions aimed at analyzing the perceptions
and attitudes (positive or negative) of the residents towards monkeys.

Results

Nineteen men and twelve women were interviewed. In most of the properties
(68%), the family is composed of a maximum of 3 people, and most respondents have
primary education only. All the properties studied are small, ranging between 1.2 and
34 ha (Table I) and the main crops grown are maize (93%), tobacco (80%) and beans
(58%). Farmers in this area depend heavily on subsistence agriculture, and the majority
(80%) sells tobacco, but produces different items aimed at the subsistence of people and
livestock in the property.
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Table 1. Socioeconomic profile of the 31 farmers interviewed in the study area.

Characteristic %
Gender

Male 61.3
Female 38.7
Age

<40 13
> 40 87
Education

Illiteracy 3.2
Elementary school 93.5
Secondary school 3.2
N° of people in the family

la3 68
4a5 22
> 6 10
Area of farmlands (ha)

0-10 3
11-20 39
21-30 32

Over 30 26

The presence of capuchin monkeys was reported in 21 properties, and they raid
maize crops in 71% of them. Most part of the conflicts with capuchin monkeys take place
in farmlands located near the steeper areas, with well-preserved forest vegetation on the
banks of the reservoir. These areas are located contiguously or in close proximity to the
Quarta Col6nia State Park.

Although most of the respondents (who live in that region since childhood) agreed
that capuchin monkeys have long been found in the study area, some of them (30%)
reported that “...there seems to have been an increase in the number of animals in recent
years (after the construction of the power plant, according to one respondent)”. In the
view of respondents, factors such as the scarcity of fruits in the forest during winter, the
abandonment of cultivated areas where the monkeys used to feed before the construc-
tion of the dam, or a possible increase in the population of capuchin monkeys may be
causing “more intense demand of maize by monkeys”. Such answers, however, totalize
only 22 %; most of the respondents do not perceive this as a recent problem or do not
have thought about its causes.
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Groups of monkeys are often seen by residents in the plantations, near the edges of
the forest (35% of answers), especially in times when the maize is ripe (57% of answers).
For 22% of the respondents capuchin monkeys come to the plantations in large groups
(20 to 30 individuals), but 35% did not know the number of normally sighted monkeys
(group size). In a similar manner, a significant proportion of the respondents (39%) stated
that the monkeys cause damage to their farmlands, but most of them (66%) were not able
to specify the losses in quantitative or financial terms. They know that capuchin monkeys
are not the only animals which raid maize crops; however, they cannot differentiate de
damage caused by each kind of animal. One third of the respondents who claimed to
have suffered damage consider that their properties incurred substantial financial losses,
especially because they depend on the harvested maize to feed the animals and also to
plant in the following year.

On farms where maize consumption is more intense, the residents are extremely
worried about the losses that have been occurring. Nevertheless, the statements of most of
the respondents betray a relative empathy with the monkeys, and no sense of resentment
or anger over the situation was noticed. In most interviews (87%), the respondents were
the head of the family (man), but for the remaining interviews only the wife was found
at home at the time of our visit, so she was the respondent. Thus, it is clear that women
were the ones who more frequently had feelings of affection for the monkeys because
they thought the monkeys were “beautiful” or “resembled humans,” or for their fondness
of infant monkeys or their desire to have a monkey in captivity.

For 31% of the respondents primates are important because they are part of natu-
re; others (19%) answered that primates are important because they resemble humans.
Following we transcribed two statements related to the importance of primates:

“I think that the capuchin monkey is important in nature. It is an animal that has

always existed, right? If we don’t take care it will soon disappear, as occurred to the howler
monkeys which used to live here but no more exist. And the capuchin monkey is a creature of
nature, and then they have to exist.

Francisco, 51 years old

“I think the animals are the owners of nature, because they are here since well before
the man. Then we have to give attention to them also.”
Antonio, 51 years old.

The respondents considered the monkeys to be “funny” (8%) and “smart” (5%),
especially because they can easily reach the crops to catch food or escape from the farmers
when they are sighted.

“They rarely come here because they have to go through the crop field. They do not
come so much because of the dogs, they probably think a little bit: - No... I think it is better
not to go there. “

Maria,43 years old.
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In the properties where there were school-aged children, who sometimes partici-
pated in the interview, the responses showed greater knowledge about the ecological im-
portance of the monkeys (8%). We presumed that this answers may have been influenced
by the children’s schooling, since they mentioned elements that we defined as “ecological
Yy g y g
balance” or “seed dispersal”.

“I do not have much knowledge on this subject, I'm not sure if they do anything, maybe
they plant some seed ...”

Pedro, 31 years old.

“It may be importante, may have any role. .. I consider it principally as a problem, but
they possibly plant forests, spread some seeds.”
Carlos, 46 years old.

“If the monkeys are there (in the forest) it’s because it is balanced”
Fernando, 21 years old.

Despite the conflicts, 80% of the respondents believe that it is possible to conciliate
the persistence of monkeys with human survival in that area. However, most of the inter-
viewed were pessimistic about the possibility of reducing maize consumption by monkeys.
They don’t believe in an efficient solution for this problem, and few of them suggested
alternatives (9% propose that they should be financially compensated for such losses).

Most respondents (84%) declared a positive attitude towards monkeys. In general
(39%), farmers do not use any strategy to scare the monkeys. Some (16%) use traditional
strategies, such as stones, noise or dogs. But only one resident said that the presence of
dogs on the property was a good strategy to fend off monkeys. Most respondents state
that these are not useful strategies, because the monkeys soon get habituated to them.
None of the residents admitted using shotguns to scare the monkeys. Some farmers (10%)
are trying to mitigate the maize consumption by monkeys keeping cultivated areas away
from steeper slopes (from where monkeys use to access the plantations), or planting the
maize earlier than normal.

All but two of the respondents claimed that they have never captured monkeys
because this action would be illegal. One respondent reported that he had captured
“several infant monkeys for sale, but it were about 20 or 30 years ago, when this practice
was common in the region”. Nevertheless, in several interviews there was mention of
persecution and hunting of capuchin monkeys “by neighbors”, and two monkeys were
found in captivity, possibly (although not admitted) captured when they were still infants,
after their mothers had been killed.

Discussion

In a world that is continuously being modified by humans, primates only can survive
in nature if they inhabit legally protected areas which are large enough to accommodate
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their populations, or outside such areas, along with human populations that exploit their
habitat (ESTRADA, 2006; LEE, 2010). The second option - sharing space - necessarily re-
quires that humans recognize the needs of primates, even if the latter impact their lives
or well-being negatively. In our study area the capuchin monkeys may survive inside the
limits of the Quarta Coldnia State Park, however, the small size of this Conservation Unit
(1.847 ha; SEMA, 2015) added to the availability of cultivated fields in the surrounding
properties favor the proximity among monkeys and landowners. We could perceive some
proneness to share the space with the capuchin monkeys among the landowners of the
rural districts that we studied, however, this scenario can change if the crop raiding persists
or increase by the capuchin monkeys.

The majority of the landowners tolerated the presence of capuchin monkeys in the
region, except for those farmers who own a smaller area, where even small losses can have
a very significant impact on the economy of the property. This tolerance can be associated
with the fact that the product raided by the monkeys does not have commercial value
in the region, on the contrary of what have been reported in pine plantations in south
Brazil (RocHa, 2000; CarvaLHO & VIDOLIN, 2009; MikicH & LiesscH, 2009. In areas of
cocoa plantations crop raiding by capuchin monkeys have also deserved attention of the
researchers, who aimed at finding alternatives to avoid it (OLIVEIRA & FiaLHo, 2007). In
the properties sampled in this study, maize cultivation is mainly aimed at feeding the farm
animals, i.e., it is not a source of income for the property. Only small farmers are involved
and economic interests are less significant, then little progress has been achieved in terms
of diagnosis and prospects for the solution of conflicts.

The economic value of the products consumed by the monkeys has a strong in-
fluence on the perception of the problem, the tolerance level and the actions taken by
those who are directly affected (LEE & PrisTON, 2005). A similar study also conducted in
the surroundings of a hydroelectric power plant and involving small properties showed
that those who engage in commercial cultivation of American pine have problems with
capuchin monkeys. The residents’ perceptions about these animals are more negative than
in properties dedicated to other economic activities such as poultry farming, in which there
is no interference from the monkeys (BARROs, 2011). In the study conducted by RiLey &
PrisToN (2005) in Sulawesi, Indonesia, farmers tolerate commensal monkeys (Macaca
spp.) in cocoa plantations in situations where they “help” in the harvest of chestnuts,
knocking them to the ground as they eat the fruits (cashew).

Besides, individuals’ understanding and perceptions of risk are socially and culturally
constructed (DouagLas, 1992), and influenced by individual’s previous experience (LEE,
2010). They may be more influenced by rare and extraordinary or extreme events (i.e.,
“worst case” scenarios) than by less extreme, more frequent events (NAUGHTON-TREVES,
2001; ScHererR & CHO, 2003). But this is not the case in the study area, since the crop
raiding seems to be frequent and normally occurs in a small scale, restricted to the borders
between plantations and the forest. Additionally, negative impressions may be intensi-
fied when people believe they have little control over the situation of conflict, such as
in cases where hunting as a preventative measure is not allowed (NAUGHTON-TREVES &
TREVES, 1998). In this context, the animals’ own attributes, such as species and size, are
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also relevant. But capuchin monkeys are not dangerous or feared animals, and besides,
they are even “protected” in a certain way, by the feelings elicited in the landowners by
their “close resemblance to humans”.

On the other hand, perceptions of risk are more influenced by more “visible” species,
if species are diurnal or nocturnal and the degree of control that the individuals feel they
have on those animals (HiLt, 2004). Thus, the fact that the residents cannot completely
differentiate the damage caused by capuchin monkeys from damage caused by other ani-
mals can increase the feeling of dislike for those primates (RiLEY, 2007; RiLEY & PRISTON,
2010), whose daytime behavior makes them more frequently sighted in plantations than
nocturnal animals that also cause damage such as rodents, coatis or porcupines.

The way farmers see the problem and, consequently, the decisions they make about
how to behave towards wildlife, have a direct influence on local conservation programs
(HiLL, 2005). In the study area, a preliminary survey of the population of Sapajus nigritus
showed low density (SOBROZA, 2011), suggesting that the intensification of conflicts after
the construction of the plant cannot be attributed to a population increase of this species.
Still, residents may believe this is the problem, or feel that their demands are not met by
the local authorities, and choose to take their own measures to control the situation. By
the time this project started, conflicts with capuchin monkeys had been occurring for four
years, and the first interviews showed that the residents did not believe it was possible
to find a solution to the problem. It is believed that the residents themselves may have
taken actions to eliminate the problem animals during that period, so maybe the situation
reported by SOBROZA (2011) may no longer match the reality observed four years before,
and this can have serious implications for the permanence of this species in the study area.

Regarding the measures taken by the residents to minimize crop raiding by wild
animals, changing the planting season of maize seemed to be somewhat effective, becau-
se farmers who reported adopting this practice affirmed they have not had any conflict
with monkeys. However, the use of this strategy is possible only when problems happen
in a particular culture and time of year (HiLL, 2000), and for those who do not cultivate
tobacco for sale in the same lots (whose timing of cultivation is defined by the purchasing
companies). The distance between the crops and forest edge or steep areas also proved
effective according to the respondents, because it hinders the approach of capuchin
monkeys, but it is only possible in properties that have greater cultivable area. Clearly,
there will be advantages and disadvantages associated with the use of different growing
seasons, or even different cultures, so any action that is taken requires a careful and
thorough cost/benefit analysis to identify the most efficient short and long term alterna-
tives to protect crops. For example, studies have shown that winter maize (grown during
autumn / winter) has a higher energy value as fodder for domestic animals (PEDO, 2009)
and a change in planting season may have nutritional consequences for these animals, a
factor that must be considered in strategic decision-making.

Certainly, positive human perceptions about capuchin monkeys outnumbered
the negative ones in this study, and there were few negative or unfavorable attitudes to
conservation of capuchin monkeys.
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Implications for conservation

Developing strategies to reduce conflicts between humans and primates is not an
easy activity. Nevertheless, positive perceptions can be used as a basis for the development
of conservation and education projects, which do not solve the conflict immediately, but
are long-term measures that can promote a better understanding of the function and
importance of this primate species in the ecological local context (CAMPBELL-SMITH et
al., 2010).

However, ownership of monkeys in cages was confirmed during visits to the proper-
ties, and the occurrence of hunting was mentioned in a subjective way. If not combated,
such attitudes could jeopardize the survival of capuchin monkeys in that area. Illegal
hunting can also make farmers believe they are in competition against wildlife, feeding
back their predisposition to negative attitudes (HiLL, 2004).

Furthermore, it should be noted that the mere presence of the researchers in the
area can have a transformative effect on the perceptions and attitudes of local commu-
nities, either by showing the researchers’ interest in and appreciation of wildlife, or by
restraining (even if indirectly) negative attitudes.
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PERGEPIIONS A0 HTTITUDES O RURAL RESDENTS T0DARDS
CAPUCHIYIOMESS, 11 THE ARER OF NFLUEICE O THe DOMH
FRANCISCH HYDRUELECTRIC POWER PLAL SOUTH BRAZL

LARA CRISTIANI ROCHA
VANESSA BARBISAN FORTES

Resumo: As frequentes alteragdes dos habitats naturais promovidas pelo ser humano
aumentam a proximidade com a fauna silvestre e favorecem o surgimento de conflitos.
Nos tltimos anos, moradores de comunidades rurais na area de influéncia da Usina Hi-
drelétrica Dona Francisca (UHEDF), na regifo central do Rio Grande do Sul, tém recla-
mado de um suposto aumento na populacio de macacos-prego, que estariam causando
danos aos cultivos agricolas. Visando fornecer subsidios para a mitigagio dos conflitos,
este estudo investigou as percepcdes e atitudes dos moradores dessas comunidades em
relagdo ao macaco-prego. Foram aplicadas entrevistas semi-estruturadas a 31 proprietérios
rurais nas referidas localidades. Uma parcela significativa dos entrevistados afirma que
0s macacos causam prejuizo em sua propriedade. Embora esses prejuizos comprometam
financeiramente algumas propriedades, é possivel observar um cendrio geral favoravel a
adogio de préticas educativas e conservacionistas que visem a prote¢ao do macaco-prego
e de seu habitat.

Palavras-chave: etnoprimatologia, conflitos com humanos, conservagio

Abstract: The frequent changes of natural habitats promoted by humans increase proximity
to wildlife and favor the emergence of conflicts. In recent years, residents of rural commu-
nities in the area of influence of the Dona Francisca Hydroelectric Plant (UHEDF), in the
central region of Rio Grande do Sul, have complained about a supposed increase in the
population of capuchin monkeys, which were causing damage to some crops. Aiming to
provide subsidies for the mitigation of conflicts, this study investigated the perceptions and
attitudes of those rural residents regarding the capuchin monkeys. Semi-structured inter-
views were applied to 31 landowners in those localities. A significant portion of respondents
said that the monkeys cause injury on their properties. Although the crop losses financially
commit some properties, we can see a favorable scenario for the adoption of educational
and conservation practices aimed at the protection of monkeys and of their habitat.



Keywords: ethnoprimatology, human-wildlife conflicts, conservation.

Resumen: Cambios de los hébitats naturales promovidos por los seres humanos aumentan
la proximidad a la vida silvestre y favorecen la aparicién de conflictos. En los dltimos afios,
residentes de las comunidades rurales de la zona de influencia de la Central Hidroeléctrica
de Dona Francisca (UHEDF), en Rio Grande do Sul, se han quejado de un supuesto au-
mento de la poblacién de monos capuchinos, que supuestamente estian causando dafios en
algunos cultivos. Este estudio investigé las percepciones y actitudes de los residentes rurales
con respecto a los monos capuchinos. Las entrevistas semiestructuradas se aplicaron a 31
propietarios de tierras. Una parte significativa de los entrevistados ha dicho que los monos
hacen dafio en sus propiedades. Aunque las pérdidas de cosechas se comprometen financie-
ramente, por lo general podemos ver un escenario favorable para la adopcién de practicas
de educacién y conservacion destinadas a la proteccién de los monos y de su hébitat.

Palabra Clave: etnoprimatologia, conflictos con los seres humanos, conservacion.




