RESEARCH ARTICLE

Ethnobiology and Conservation 2020, 9:9 (20 March 2020)
doi:10.15451/ec2020-03-9.09-1-14
ISSN 2238-4782 ethnobioconservation.com

Perceptions and attitudes of the local people
towards bats in the surroundings of the big colony
of Tadarida brasiliensis, in the Escaba dam
(Tucuman, Argentina)

Maria Cecilia Castilla’23", Claudia Campos#, Sonia Colantonio®, Monica Diaz23

ABSTRACT

When biodiversity conservation of non-charismatic species is a priority, local people perception
and value attributed to species are of vital importance. The big colony of bats (Tadarida
brasiliensis) in the Escaba dam located at the Yungas forest is an emblematic case for the
conservation of bats in Argentina. The objective of this study was to evaluate the perception
and attitude about the bats of the people living around the Escaba dam in order to redirect
conservation efforts and education plans. Semi-structured surveys and participant observation
were used to survey the information; and generalized linear models to analyze the data. The
local inhabitants do not recognize the diversity of bat species and mention only blood-sucking
and insectivorous bats. The results show a positive trend in perception and attitude, influenced
by the recognition of the role of bats as insect controllers and a feeling of identity generated by
the colony. The perception becomes more positive as age advances and in those who reached
the secondary level of education. New ways of measuring perception and attitude are
presented, such as describing the forms of bat exclusion. All this must be considered in the
development of the management plan, which should consider the possible local use of guano
as a fertilizer, sustainable tourism and educational actions aiming at differentiating the species
(i.e. this is not a hematophagous bat colony), the role of the colony at controlling possible
diseases and the ecosystem services associated with these species.

Keywords: Ethnoconservation, Ethnozoology; Bat Colony; Perception

T Centro de Investigaciones y Transferencia de Catamarca (CITCA). CONICET-UNCA. Prado 366 SFVC. CP4700

2 CONICET, Programa de Investigaciones de Biodiversidad Argentina (PIDBA), Facultad de Ciencias Naturales e IML, UNT y
Fundacion Miguel Lillo

3 Programa de Conservacion de los Murciélagos de Argentina (PCMA)4 Instituto Argentino de Investigaciones de las Zonas
Aridas (UNCuyo- Gobierno de Mendoza-CONICET), Mendoza, Argentina

5 Universidad Nacional de Cérdoba

* Corresponding author. PXE-mail address: mceciliacastilla@gmail.com




Cecilia et al. 2020. Perceptions and attitudes of the local people towards bats in the surroundings of the big colony of Tadarida

brasiliensis, in the Escaba dam (Tucuman, Argentina)
Ethnobio Conserv 9:9

INTRODUCTION

According to the knowledge system of a
community, people give value to species by
their beauty, usefulness, or rarity, and the
visual attractiveness strongly influences the
opinion of people on whether a species
should be protected or not (Heywood, 1995;
Leader Wiliams and Dublin, 2000;
Gunnthorsdottir, 2001; Prokop and
FanCoviCova, 2013). Human preference
toward large charismatic species has
directed conservation efforts mainly to them
(Simberloff, 1998; Dubois, 2003; Sitas et al.,
2009), thus birds, mammals, and fishes are
privileged species because they are more
socially accepted than reptiles, amphibians,
and invertebrates (Czech and Krausman,
2001; Clucas et al., 2008); however, there
are exceptions. For example, bats are
mammals, but they are considered cryptic
species (Clucas et al.,, 2008) and are
associated in popular media with blood
sucking evil vampires (Knight, 2008; Prokop
et al., 2009).

The current challenge worldwide is to
maintain or improve ecosystem services,
broadly defined as the benefits that people
obtain from ecosystems (MEA 2005).
Although these services refer to biological
diversity (diversity of organisms, ecosystems
and their associated ecological and
evolutionary processes), this concept is only
revealed in the presence of the social
component and recognizing the central role
played by culture in the links between people
and nature (Reyers et al., 2013, Martin-
Lopez et al.,, 2014). For example, bats
participate in many ecological processes
(pollination, seed dispersal, control of insect
populations) (Kunz et al.,, 2011), offering
positive contribution of nature to people.
Some communities in Bolivia use blood of
bats for the preparation of curative ointments

(Lizarro et al., 2010). In different countries of
America, guano is used as fertilizer (Frank,
1998). Bat observation has not been
practiced as often as bird watching;
however, it is a recreational activity that has
brought economic benefits to the people who
live near the refuges of big colonies (Tapper,
2006; Bagstad and Wiederholt, 2013).

The beliefs, myths and histories existing
in the symbolic sphere of bats, which are
transmitted from generation to generation,
also have a great influence on the valuation
of the people (Prokop et al., 2009; Navarro
Noriega, 2015; Musila et al., 2018). The
indigenous of Mexico had an attitude of
conservation towards them because they
were idolized, and at the same time, feared.
The arrival of European culture and the
introduction of cattle led to the growth of
vampire populations due to the large food
availability; thus, the negative interactions

between vampires and people increase.
Since then, a predominantly negative
assessment was established, fueled by

stories like Dracula, which spread to bats in
general (Kunz, 1984; Retana Guiascén and
Navarijo Ornelas, 2012).

When people assign a high value to a
species, the sense of identity and belonging
to their culture and worldview s
strengthened (Lameda Camacaro, 2011).
The cultural value assigned to species could
be determined through the study of the
perceptions and attitudes of the local people
towards them (Purdy and Decker, 1989). On
one hand, the perception depends on
physical stimuli and on the organization of
sensations through symbolic thought and
cultural and historical structures, and
therefore can vary in time and space (Vargas
Melgarejo, 1994). The attitude, on the other
hand, is a predisposition to act and it can be
considered permanently, as well as the
perception, as positive or negative by means
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of three dimensions: cognitive, evaluative
and behavioral (Cacioppo et al., 1981; Eagly
and Chaiken, 1993). Kellert (1997) proposes
a classification of people attitudes based on

the value of nature: naturalist, scientist-
ecologist, aesthetic, symbolic, humanist,
moralist, negativist, dominating and

utilitarian. It is assumed that the values,
characteristics of the object of conservation,
the experiences lived, and the previous
knowledge accumulated by the community
will influence the attitude of people. In this
way, attitudes and perceptions towards
animals in general and bats differ among
human groups according to demographic
and socioeconomic variables (Kellert, 1997;
Prokop et al., 2009).

Regarding the socio-demographic
variables, when age and educational level
increases, the perception becomes more
positive and the knowledge about the bats
becomes greater (Shafie et al., 2017; Musila
et al, 2018). In relation to gender, the
studies are not conclusive, because many
results showed no differences between men
and women (Ohemeng et al., 2017; Shafie
et al, 2017; De Prada and Barragan-
Tabares 2018; Musila et al., 2018). However,
considering that that frogs are unpopular like
bats, it was found that women show greater
tolerance to frogs than men (Prokop et al.,
2016). While some studies suggest that the
occupation or work task does not
significantly affect the perceptions and
attitudes towards the species (Shafie et al.,
2017), other authors argue that people can
evaluate and value wildlife according to their
daily routine and where they live and work
(Miller and Hobbs, 2002).

At large scale, bats are threatened by
habitat loss, emerging diseases, pollution,
destruction of shelters and persecution (Diaz
et al. 2013; Aguirre et al., 2016). Programs
directed to bat conservation worldwide and

particularly in Latin America recognize that it
is necessary to understand the diversity of
local knowledge systems and the variety of
views in order to improve conservation and
education strategies (Aguirre et al., 2014;
Isma’ll 2015; Kingston, 2016). In Argentina,
the big colony (2 million individuals) of
insectivorous bats (Tadarida brasiliensis) in
the Escaba dam (Tucuman province)
(Gamboa Alurralde, in prep.) is emblematic
for the conservation of bats within the
framework of the Programa de Conservacion
de los Murciélagos de Argentina (PCMA).
The colony has attracted the attention of
different stakeholders, such as scientific
researchers, government officials, local
people and tourists. The main aim of this
study was to analyze how perception and
attitude regarding the bats of local people
living around the Escaba dam, are affected
by socioeconomic variables, knowledge, and
degree of contact with bats. The work also
explores local uses and myths/beliefs related
with bats.

MATERIAL AND METHODS
Study area

The Escaba region (27° 66’ S - 65° 76" W;
Tucuman province, Argentina) is located 25
km from the Alberdi city and 100 km
southwestern Tucuman city. The region
covers a surface of 575 km2 and includes
the towns of Escaba de Arriba, Villa de
Escaba, Escaba de Abajo and Batiruana
(Figure 1).

The climate is warm and humid-subhumid
to temperate with dry, not harsh winters, and
hot, humid and rainy summers, allowing
forest formation (Santillan de Andrés and
Ricci, 1980). The annual precipitations are
from 900 to 1300 mm, being February the
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Figure 1. Location of the site and locations of the study.

wettest (167 mm average) and August the
driest (30 mm average) months. The
average annual temperature is 18°C. The
vegetation of the area is included in the
ecoregion of Yungas in the southernmost
limit of this plant formation, where ecotone is
generated with the ecoregion Chaco (Bukart
et al., 1999). At the junction between the
Singuil and Chavarria rivers, the Escaba
dam was built between 1946 and 1948.
Annually the dam has cyclical fluctuations of
the water level; which corresponds to a
marked winter season with less rainfall
(Kihn and Rohemeder, 1943; Mon and
Urdaneta, 1972).

Since 1992, a large colony of the
migratory species Tadarida brasiliensis
located in the Escaba dam has been
studied. Since 2000, this colony was
declared as "natural monument" and
protected by Provincial Law N° 7.058. From
2006 to 2008, some management measures
were carried out in order to relocate the
colony and reduce its size (Regidor et al.,
2003; Mosa, 2014), in more than 50%
according to recent studies (Gamboa
Alurralde et al., 2014). This background
allowed the Escaba dam to be internationally

designated as an important site for bat
conservation (Miotti, 2014).

Data collection

During 2012-2016 semi-structured
surveys and participant observation were
conducted (Bernard, 1995; Costa Neto et al.,
2009) to local people living in Batiruana,
Escaba de Arriba, Villa de Escaba and
Escaba de Abajo. Each survey consisted in
two sections, one referring to personal and
socio-economic information (name, job, age,
gender, education and locality) and second
section with questions related to the bats.
The methodological approach was in
accordance with the Code of Ethics of the
International Society of Ethnobiology (2006).
The free, prior and informed consent of the
participants was obtained before
interviewing them.

The work of people was grouped into
categories according to the possibility of
contact with nature in general and with bats
in  particular: farmers and ranchers,
employees of companies, people dedicated
to tourism and services, housewives. The
occupation of retired persons was classified
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according to the activity performed at the
time of receiving the benefit. The educational
levels were grouped into four categories: no
formal education, primary education,
secondary education and high education
(Table 1).

Bat species were grouped into
ethnospecies, considering the folk identity
recognized by local people, referred by a
vernacular name (Madeiro et al., 2016).
People were asked about: a) number of
ethnospecies of bats that recognize, where
species live, what group of animals they
associate with, feeding, and transmission of
diseases (knowledge); b) direct or indirect
use or utility of bats; ¢) myths or beliefs
about bats; d) personal contact with bats; e)
conservation value; f) adjectives that
describe bats (perception); f) actions carried
out in the presence of bats in the house
(attitude). In addition, people were asked
about their support for bat conservation.
According to Kellert (1997) this answer was
used to classify the typologies of the
attitude.

Data was analyzed by descriptive
statistics taking into account an
ethnozoological approach (Albuquerque et
al., 2016; Alves and Albuquerque, 2017). For
the analysis of perception and attitude
generalized linear models (GLM) were fitted
with a binomial distribution because the
response variables perception and attitude
can be positive or negative. Analysis were
carried out using R software (RStudio Team,
2015). The explanatory variables considered
were: 1) socioeconomic variables: age,
gender, occupation, educational level,
location; 2) knowledge: obtained by the total
sum of points assigning 20 points to each
corresponding answer, and 3) degree of
contact with bats (4 levels): 0 when a person
never saw or touched a bat, 1 if he/she saw
a bat, 2 if he/she lived and 3 if he/she also

touched the bat.
RESULTS
Local knowledge about bats

A total of 43 surveys were carried out for
the four locations: Batiruana (8), Escaba de
Arriba (7), Escaba de Abajo (22) and Villa de
Escaba (6); 23 men and 20 women which
makes up a 13% of the population over 16
years old and covers 39% of the families of
the area. The average age of the women
surveyed was 47 (range 26-79), and the
average of men 53 (range 24-72).

Regarding the ethnic origin, in all families
there are ascending groups from the
provinces of Tucuman and Catamarca or
Europeans. The mixture with the European
population was accentuated since the
Second World War, as many technicians,
engineers and workers came to the area for
the construction of the dike. All the
interviewees, except an Evangelical family,
professed the Catholic religion.

Of the total number of people of working
age, 64% did not have formal employment.
Of the people interviewed 30% are farmers
(category 1), 16% work in the hydroelectric
company (category 2), 26% live of tourism
and various services (warehouses, horse
rental, etc.) (category 3) and 28% were
housewives (category 4). Regarding the
levels of education achieved 14% of the
people interviewed did not have formal
education (category 1), 53% have primary
education (category 2), 26% secondary
education (category 3) and 7% high
education (category 4).

Regarding the degree of knowledge,
people recognized between one (6%), two
(79%) and three (15%) ethnospecies of the
15 species present in the area (see Gamboa
Alurralde et al.,, 2016, 2017). The most
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frequent classification element was feeding,
followed by anatomical aspects such as the
presence of free tail and, to a lesser extent,
size and coloration (textual expression local
people 31: "in the area there are only two,
the one with a pointed ear and the one with
round ear ", local people 29: "the one of the
dam and the vampire", local people 24: "/
have seen one small and the big one", local
people 27: "there is one black and another
reddish"). The "vampire" is also called
"guampiro” or “camacho" and is recognized
as the largest species. In addition to the bat
"mouse tail" they also mentioned the "criollo
bat", which was not possible to assign to a
known species despite having the
description of the people. Of the 43
respondents, 42 (98%) mentioned that the
bats feed on insects, 30 (70%) of blood, 4
(10%) of fruits and only two people (5%)
mentioned the existence of bats that feed on
nectar.

Regarding the taxonomic position of the
bats, 21 people (49%) place them among
rodent, without recognizing that both groups
are mammals; 10 people (23%) consider
mammals, five (12%) birds, two (5%)
butterflies and five people (12%) did not
respond. Of the total interviewees 25 (58%)
expressed that any disease is transmitted by
bats and 18 (42%) ensured that they
transmitted diseases. Of those, 10 (23%)
mentioned the rabies or its symptoms, while
seven (16%) referred to the bite or poisoning
of the vampire without identifying the virus;
and only one person (2%) mentioned the
transmission of a disease in the feces. The
people (100%) identified that the bats live in
human constructions, nine (21%) mentioned
caves, seven (16%) trees and five (12%)
mentioned that they can live in mountains
and tobacco fields.

Regarding the uses that people in the
area make of bats, of the total number of

respondents only 17 (38%) mentioned an
indirect use, which is guano as a fertilizer. At
least two ways of preparation could be
identified: in infusion and in powder, which is
used both in garden plants and in orchards
only at a family scale and not in larger-scale
crops. The operators of the company
declared that the guano is extracted every
year from the cavity of the dam and
discharged towards the water outlet and that
the company does not allow them to sell it
(textual inhabitant 23: "the company does
not do anything with the guano, and we want
to take it out to sell it").

In terms of myths and beliefs, five (12%)
people mentioned that bats are blind, two
(5%) people answered that they all suck
blood, and 17 (39%) that they are old rats
that turned into bats (textual inhabitant 42: "/
saw him inside the corn husk one day, he
was already short, his wings were coming
out". This last mention, in addition to be the
most widespread, means that in bats has
several "mythical" connotations.

Regarding previous experiences with
bats, only one person said that he had never
seen a bat, 21 interviewees (49%) have lived
with bats daily in their homes or at work, and
18 (42%) have touched them. In order to
have a parameter to assess the risk, we
inquired about the care they had taken at the
time of touching them, of the 18 people, 11
(25%) had not taken any care while the rest
had used gloves, sticks or tweezers.

Perceptions, attitudes and actions
towards bats.

The people mentioned 30 animals that
should be conserved among which the bats
occupied the sixth place after the corzuela
(Mazama sp.), mountain pig (Tayassu
pecari), parrots (Amazona sp.), mountain
turkey (Penelope obscura) and pumas
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Figure 2. Animal species that must be conserved according to the people of the Escaba area. The
bars indicate the absolute frequency of mentions and the curve the cumulative relative frequency.

(Puma concolor) (Figure 2); and these six
animals account for 60% of the total
mentions. All the aforementioned animals
are native, and people also mentioned the
introduced silverside (truchas), present in
the Escaba Dam, among the species that
have been conserved.

The interpretation of the adjectives used
to qualify bats allowed us to establish that 19
people (44%) showed a positive perception
(i.e. neutral ratings such as "do not disturb"
or "do not hurt", mentions that refer to
ecosystem services they provide, mentions
that are clearly positive as "l like it, they are
cute"), while 24 (56%) reflected a negative
perception (i.e. they refer to their
appearance or aesthetic value, fear and the
damage they cause). According to the
results of the models (Table 1), the
secondary level of education and the
people's age are the variables that better
explain the perception that people have
about bats.

When people were asking about the

methods of exclusion, that is to say how they
extract the bats out off human constructions,
six people (14%) mentioned that they never
applied or observed how an exclusion is
made, while the rest of the (37) people
mentioned two types of handlings: harmless
(51%) and lethal (35%). Fifty one percent of
the interviewees chose non-lethal or
harmless ways towards the bats to get them
out of the home. The ways to scare away the
bats were with rags, brooms, turning on the
light and, if they are installed in the house,
they usually place unidirectional exits to
empty the place and then seal the
entrances. Four people mentioned that they
do not directly take them out and in general
they talked about taking preventive
measures so that they do not "aquerencien”
at home. The lethal methods chosen by 14%
imply the use of toxins like the Gamexane,
sticks and leaving them locked in the refuge
sites.

For the response variable “attitude of the
residents to the presence of bats in their
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homes”, the model did not show a significant
effect of any explanatory variable, except for
a slight tendency to use non-lethal methods
of exclusion by women (Z = 1,667; p =
0.095).

Regarding the assessment of attitudes,
according to the proposal of Kellert (1997),
the most widespread was the ecological one
that refers to the ecological function of
control of insect populations (60% of
responses), followed by a utilitarian use of

the colony as a tourist offer (28%).
Percentages lower than 10% of the answers
correspond to moralistic assessments (“they
are part of nature") and dominance
("controlling the damage they cause”). In
addition, a valuation was detected related to
the local identity and sense of belonging of
the dike bat colony.

The only assessment that could be
explained by socio-demographic factors was
the moralistic value of bats (Table 2).

Table 1. Results of the GLM for the response variable “perception of the bats by the

people”.
Coefficient Estimate Stand error Z Value Pr(>|z|)
Intercept 11,39 10750 0,001 1,00
Gender Female Male -23,18 3113 -0,01 0,99
Occupation Farmers Hydroelectric 2,43 1,75 1,39 0,16
company
Truism y services -0,16 1,91 -0,08 0,93
Housewife 24 3113 0,01 0,99
Education No formal Primary education 1,33 1,48 0,90 0,37
education Secondary 5,23 2,65 1,98 0,05*
education
High education 26,33 3113 0,01 0,99
Age 0,10 0,05 2,07 0,04*
Location Batiruana Escaba de Abajo -0,52 1,70 -0,30 0,76
Escaba de Arriba 1,48 2,22 0,67 0,50
Villa de Escaba -2,52 2,23 -1,13 0,26
Degree of knowledge -0,02 0,03 -0,54 0,59
Degree of Low Moderate -18,01 10750 0,00 1,00
contact Direct -18,34 10750 0,00 1,00

*P<0.05. AIC model: 62,547.

Table 2. Results of the GLM for the response variable “moralistic evaluation of the bats by the

people”.
Coefficient Estimate Stand error Z value Pr(>|z|)
Intercept -53,5313 18332,9427 -0,003 0,9977
Gender Female Male 2,9357 3,6648 0,801 0,4231
Occupation Farmers Hydroelectric 12,7325 6,2925 2,023 0,0430*
company

Tourism and services  8,5949 6,4616 1,330 0,1835

Housewife 12,5637 23,8786 0,526 0,5988

Education No formal Primary education 10,6387 23,6008 0,451 0,6521
education Secondary education 00,2390 23,6977 0,010 0,9920

High education -8,6294 7643,3486 -0,001 0,9991

Age 0,0882 0,1565 0,564 0,5730
Location Batiruana Escaba de Abajo 22,2492 4661,3912 0,005 0,9962
Escaba de Arriba 23,5665 4661,3914 0,005 0,9960

Villa de Escaba 27,9566 4661,3937 0,006 0,9952

Degree of knowledge -0,2706 0,1442 -1,876 0,0607
Degree of Low Moderate 15,2810 17730,3858 0,001 0,9993
contact Direct 20,2845 17730,3851 0,001 0,9991

*P<0.05. Significance of each explanatory variable. AIC: 40,751

8
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DISCUSSION
Local knowledge about bats

The people of the area of Escaba use the
type of feeding of the bats as a general
classification criterion, mentioning mainly the
hematophagous and insectivorous,
recognizing in this way a diversity of bat
species much lower than the one actually
registered in the area, according to Costa
Rego and colleagues (2015). At the
taxonomic group level, people assume that
bats are rodents because of their
morphological similarity and do not always
identify that both groups are mammals.
People identify, almost exclusively, that bats
live in human constructions and reflect a
great knowledge regarding the management
ways to avoid or make exclusions.

Because most of the species occurring in
the study area are insectivorous, it is likely
that local knowledge reflects greater
familiarity with these species, while the
existence of other groups (carnivorous,
hematophagous, nectivorous and
frugivorous bats) is neglected. In this way,
the contribution of nature related to the
consumption of insects that can be annoying
for people, is highlighted for local
knowledge. Added to this, besides the
knowledge about the existence of the
vampire and the damage it can cause,
especially to livestock, the ecological value
attributed to insectivorous bats living in the
dam was high. The high diversity of bats in
other latitudes allows people a direct contact
with species that feed on other resources
such as fruits and nectar (Galarza and
Aguirre, 2007; Lépez del Toro et al., 2009).

With respect to the transmission of
diseases by bats, more than half of the
interviewees said that they do not transmit

any. Although a deeper analysis s
necessary, this result does not agree with
other studies (Cousins and Compton, 2005;
Castilla and Vinas, 2012; Barnes, 2013),
where bats are clearly identified with the
transmission of rabies. Although Prokop and
colleagues (2009) relate the aversion by
spiders, snakes and bats to the theory of the
avoidance of the disease, this seems not to
happen with the local people in Escaba. The
dissemination of information about the
transmission of diseases is probably
necessary; especially the rabies, by wild and
domestic animals, because people declared
not having precautions when they come in
contact with the bats and even many of them
do not provide vaccines to their pets.

The present use of guano as a fertilizer
was mentioned many times in the area of
Escaba, whereas in urban areas of
Argentina it is rarely mentioned (Castilla and
Vifas, 2012). The large accumulation of
feces produced by the colony is seen as an
opportunity of use: commercialization or
distribution at the local level. But, at the
same time, the local people mention that the
company does not agree with them using
that resource.

The legend or myth that old rodents
become bats is widespread throughout Latin
America (Pérez et al. 2003; Retana
Guiascén 2012), even in the Escaba zone,
stimulated by the morphological similarities.
Some conceptions that consider that all bats
suck blood or are blind are usually taken by
bat conservation programs as myths and
misconceptions, whereas that various
authors refer to them as alternative
conceptions (Prokop and Tunnicliffe, 2008;
Prokop et al., 2009; Navarro Noriega, 2015).
These conceptions aim to make the world
more predictable and controllable (Chi,
1992, Prokop et al.,, 2009), they have a
sensory, cultural and school origin and are




Cecilia et al. 2020. Perceptions and attitudes of the local people towards bats in the surroundings of the big colony of Tadarida

brasiliensis, in the Escaba dam (Tucuman, Argentina)
Ethnobio Conserv 9:9

transmitted from generation to generation
(Lahitte et al., 1989). For example, referring
to the fact that bats are blind can suggest
the knowledge that vision is not their main
form of orientation since they are nocturnal;
assume that all bats are hematophagous
and therefore dangerous gives a signal of
attention and valuable alarm to avoid taking
risks in case of an encounter or for the
management of livestock.

Perceptions, attitudes and actions
towards bats.

Previous studies have found that, in
general, the perception of people about bats
is negative and it is related the appearance
of these animals and the damage they can
cause if they feed livestock blood or take
refuge in a human building structure
(Sheeline, 1991; Prokop et al., 2009; Castilla
and Vinas, 2012). However, in the present
study, 44% of the people had positive
perceptions of bats, the highest percentage
compared to previous researches. This
positive perception increases with the age of
the people and is higher in people who have
completed secondary education. In a study
conducted by Barnes (2013) high school
students had more knowledge about bats
than elementary students; and this higher
level of information could help improve the
perception of bats (Lépez del Toro et al.,
2009; Navarro Noriega, 2015). When visiting
the secondary school in the area, it was
noticed that the colony is a topic addressed
daily in class and in science presentations,
so it was expected that those who attended
the secondary school have more information
about bats in general and related with the
colony.

The relation of local people with bats
surpasses a type of "symbolic" value
according to Kellert (1997), certainly

10

influenced by the presence of the colony.
Perhaps it would be necessary to add an
"identity" value (Lameda Camacaro, 2011)
considering that the sense of belonging of a
resident pass through an element of nature.
While some studies found differences in the
moralistic assessment between men and
women (Kellert and Berry, 1987; Eagles and
Demare, 1999), these results show that
workers of the hydroelectric company were
who expressed a "moralistic" value. It could
be a result of a company policy probably
encouraged from  governmental and
scientific sectors.

In conservation sites of large bat colonies
such as caves or bridges, where studies on
social perspectives have been carried out
(Pennisi et al., 2004; Taylor, 2007; Gémez
Ruiz et al., 2015, Navarro Noriega, 2015),
the utilitarian sense of bats reflected in the
valuation of ecosystem services and
ecotourism had been pointed out. But until
now this affective bond has not been
registered, which coexists with the utilitarian
sense.

Inquiring about the traditional knowledge
(practices) used to resolve conflicts,
specifically the exclusions, was appropriate
to evaluate the tendency to a positive or
negative attitude. It is surprising the
acceptance of bat presence inside people
homes and, in addition, the preference for
non-lethal ways to exclude bats or even live
with them. We found that this positive
attitude could be related to the age of the
inhabitant, in accordance with what has
been found by other authors (Kellert and
Berry, 1987). The tendency of women not to
use forms of lethal exclusion with bats can
be explained by the fact that women have a
more affective relationship with the fauna
than men (Serpell, 2004), but these results
should be expanded.

Achieving a change in attitudes and
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actions on biodiversity and to conserve an
ecosystem resource or service, requires that
this educational strategy have simple and
clear messages and activities that are
maintained over time and involve direct
contact with nature (Campos et al., 2013).
Understand that the actors involved in the
conservation of biodiversity (politicians,
administrators, researchers, etc.) have
scales of values, construction systems,
knowledge and different interests, it is vital to
achieve environmental sustainability (Altieri
and Toledo, 2011); and the necessary
knowledge must be co-constructed among
all these local actors, since they are part of
the same system (Lahitte and Bacigalupe,
2007). The perception and attitude reflect
the traditional uses, the forms of conflict
management and the conservation
strategies that people practice intuitively in
their communities and this must be the basis
of the environmental education strategy that
collaborates with the action plan. the
conservation of the enormous colony of the
dike and of the rest of the species of bats of
the place.
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