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ABSTRACT. This study focused on the relationship between the perceptions and attitudes of visitors at the
Jardin Zoologico Payo Obispo and their support for the conservation of nine animal species, native of
southeastern Mexico. Results from 198 surveys applied from November 2018 to February 2019, show that
fear is the most important factor for visitors to decide if they support the protection of opossums and boas,
while for ferruginous pygmy-owl and Morelet’s crocodile it was the aesthetic consideration (“ugly”). For
the remainder species, with the exception of the jicotea turtle, both, the fear, and the aesthetic perceptions
directly influence conservation support.
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RESUMEN. Este estudio se enfocé en la relacion entre las percepciones y actitudes de los visitantes del
Jardin Zoolégico Payo Obispo y el apoyo a la conservacion de nueve especies de fauna, nativas del sureste
de México. Los resultados de 198 encuestas aplicadas entre noviembre de 2018 y febrero de 2019 muestran
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gue el miedo es el factor mas importante para que los visitantes decidan si apoyan la proteccién de las
zariglieyas y las boas; mientras que para el buho pigmeo ferruginoso y el cocodrilo de Morelet este factor
fue la consideracion estética (“feo”). Para el resto de las especies, con excepcion de la tortuga jicotea, tanto
el miedo como la percepcion estética influyen directamente en el apoyo a su conservacion.

Palabras clave: miedo; educacion ambiental; proteccion de fauna silvestre; zooldgicos; actitudes negativas

INTRODUCTION

The loss of biodiversity is a multifactorial problem directly and indirectly related to human activities, such
as the transformation of natural habitats, the introduction of species of commercial interest, or the illegal
extraction of organisms from their natural environment (Kuussaari et al., 2009; Luna-Plascencia, Castafidn-
Barrientos & Raz-Guzmén, 2011; WWF/Dalberg, 2012). This has encouraged a conscious social concern
about the impact of our actions and lifestyle on ecosystems; and it has also increased our interest in for
understanding the motivations behind pro-environmental behaviors (Knight, 2008; Liordos et al., 2017).

Numerous studies suggest that aesthetic perception and attitudes toward wildlife, promote or
discourage support for species conservation (Bjerke et al., 1998; Bjerke et al., 2001; Bjerke & @stdahl,
2004; Raskaft et al., 2007; Knight, 2008; Schlegel & Rupf, 2010; Gonzéalez et al., 2011; Liordos et al.,
2017). For example, Martin-Lépez et al. (2007) found that the affective factors towards a species were
considered more important than scientific or ecological information. In this context, aesthetic animals,
defined as those that have a physical appeal, enjoy a better conservation status than others and there is a
possibility that the importance of supporting the conservation of the latter is made invisible by the
conservation approach through charismatic flagship species (Brambilla et al., 2013).

On the other hand, attitudes are considered a construct originating from descriptive, inferential, and
informative beliefs that predispose a subject to act or respond to other subjects, objects, or situations either
positively or negatively (Ajzen & Fishbein, 1980; Arnau & Montané, 2010; Escalante-Gomez et al., 2012).
In other words, attitudes motivate actions so that the subject feels safe or comfortable in front of another
subject, regardless of whether the action is positive or negative for the recipient; for example, running away
from an animal or deciding to kill it. One of the main exponents of these studies is Kellert (1985), who
established that the most important negative attitude is fear, which has subsequently been the focus of
several investigations (Bjerke et al., 1998; Bjerke et al., 2001; Knight, 2008; Liordos et al., 2017).

Environmental education is understood as a constructive process where the subjects interact with
stimuli that allow them to make, reinforce, or discard ideas acquired during their previous life experiences
in order to build a new way of relating with the natural environment (Lindemann-Matthies & Kamer, 2006;
Almeida & Garcia, 2009). Under this concept, environmental education is a tool that can influence or direct
the attitudes and perception of people toward the natural environment and wildlife by promoting their
intrinsic and ecological value. Among the different spaces where environmental education is developed, the
zoo is a non-formal education space where people build and rebuild their knowledge and perceptions about
the wildlife there exhibited, for example, through the routes they choose to follow and the information they
decide to read. Since the visit is usually shared with family, friends, or groups of visitors, this individual
knowledge can be collectively conformed (Cain & Meritt, 2007).

Although zoos are non-formal education spaces, as environmental education is a fundamental part
of their reason to be, there are doubts about the goals and results of zoos (Moss & Esson, 2013). In Mexico,
zoological parks and aquariums are governed by the General Wildlife Law, and can be registered as units
of management for the conservation of wildlife (UMA by its acronym in Spanish) or facilities for wildlife
management (PIMVS by its acronym in Spanish). Either way, an important aspect of their management plan
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is environmental education (DOF, 2000, Art 78 bis). In addition, the Mexican Norm 165 establishes the
aspects that a zoo must take into consideration to obtain an accreditation; section 4.3.7 of this norm indicates
that zoos must provide sufficient budget, facilities and qualified staff in order to offer an adequate
environmental education program (Secretaria de Economia, 2014).

The present study addressed the perception of visitors at the Jardin Zooldgico Payo Obispo, located
in Chetumal, Quintana Roo, Mexico, and how visitor perceptions can influence on their willingness to
support the protection and conservation of nine target native species. This work is sustained by the theory
of reasoned action (Ajzen & Fishbein, 1980) which seeks to predict human behavior through their
knowledge and attitudes. The study was designed according to a positivist approach, a common perspective
in studies carried out in these institutions, and particularly in the study of attitudes and perceptions
(Swanagan, 2000; Knight, 2008; DeGregoria et al., 2014; Jensen, 2014; Liordos et al., 2017; Moss et al.,
2017), because it allowed us to do an exploratory study that did not require a long attention time from
visitors. As other authors have pointed out, there is a lack of depth in the knowledge of the relationships
found, which is acknowledged (Drury et al., 2011; Castillo et al., 2020).

MATERIALS AND METHODS

This study was carried out from November 2018 to February 2019, data were collected from surveys to
visitors at the Jardin Zool6gico Payo Obispo, all of who agreed to participate in the survey. Visitors were
approached when arriving at the zoo’s entrance; this area was chosen because it is a shaded resting site, it
is the starting point for the tour, and respondents still do not know the information provided by the zoo.
Respondents were 18 aged or older, regardless of whether they were alone, with partners, or in groups
(family or otherwise).

The survey contained three sections. The first one was related to sociodemographic data like sex,
age, education, place of origin, knowledge about protected species and pet ownership. The second section
consisted of questions about aesthetic perceptions (if they considered a species “beautiful” or “ugly”), the
existence of a negative attitudes (they were specifically asked whether species generate fear or safety),
association with words that identified the species (pet, food, dangerous, harmful, medicinal, bad luck), and
decisions related to conservation of those species under different hypothetic circumstances.

The target species, which occur in southeastern Mexico, were: white-fronted parrot (Amazona
albifrons), cardinal (Cardinalis cardinalis), ferruginous pygmy-owl (Glaucidium brasilianum), jicotea
turtle (Trachemys venusta), boa (Boa imperator), Morelet’s crocodile (Crocodylus moreletii), white-nosed
coati (Nasua narica), Virginia opossum (Didelphis virginiana), and Geoffroy’s spider monkey (Ateles
geoffroyi). In this section, pictures were used to facilitate the identification of species by respondents. These
species were selected based on the most frequent ones received from 2009 to 2017 at the Wildlife
Investigation and Conservation Centers of San Bartolomé Tekax and San Felipe Bacalar.

Finally, the third section included questions related to knowledge of the legal framework that
regulates wildlife management and conservation in Mexico; their opinion about wildlife rehabilitation, and
their willingness to donate in order to finance conservation, as well as their preferences about which species
they would be willing to support their conservation through their donations.

The surveys were transcribed into an Excel spreadsheet for later analyses. The R software (R Core
Team, 2018) was used to perform an association test on the sociodemographic data, as well as on the answers
about perceptions and the free-word association of the nine species, through the chi-square test (%) (Daniel,
1982). Finally, the R package vcd (Meyer et al., 2020) was used to determine the degree of association
between the variables.
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RESULTS

We conducted 198 surveys, 101 to men and 97 to women. The majority of respondents (159) were from
Quintana Roo (117 from Chetumal and 42 from other cities), while 31 came from other states within Mexico
and the remainder eight came from other countries. Regarding the level of education of the respondents,
nine had attained elementary school, 33 middle school, 77 high school, 65 college, four teacher-training
studies, eight had a postgraduate degree, and two people did not specify their educational level.
Respondents’ age range was 18—75 years old, with an average of 34, and a median of 33 years old. According
to collected data, 132 of the surveyed visitors had visited the zoo before, while for 65 it was their first time.
The annual frequency with which those 132 people visit the zoo is variable, from 1 to 75 times a year
(average 4.8, median 2). Of the total number of respondents, 84% had visited other zoos before, while 16%
of visitors had only visited the Jardin Zool6gico Payo Obispo.

The y? test only showed one statistically significant association between one sociodemographic data
(level of education) and the conservation of species (knowledge about protected species), where a greater
level of education had a moderate degree of association with the knowledge about protected species (y*=
15.5, p= 0.04, phi coefficient= 0.3).

In addition, 22% of respondents had a wild animal at home as a pet. Parrots represented the group
of species most commonly maintained in captivity (23%), followed by fish (16%), and turtles (10%). It is
worth mentioning that a third of the respondents who claimed having a wild animal as a pet also reported
having more than one species.

Knowledge on protected species. When tested on their knowledge about protected species, most respondents
mentioned one, followed by those who could not mention even one, and who mentioned two and three
species; some mentioned four, and only three people mentioned five species (Fig. 1). When one to three
species were mentioned, the majority were species with a natural distribution in Mexico; however, when
four to five protected species were mentioned, the percentage of those with a natural distribution outside of
Mexico (exotic) increased (Fig. 2). Species mentioned by respondents were mainly terrestrial mammals
(55%), followed by birds (20%), reptiles (12%), marine mammals (11%), marine invertebrates (0.7%),
insects, fish, and amphibians (0.3% each).

The diversity of mammals comprised 24 species and one general term (monkeys), of which 12 were
exotic, and 13 were native to Mexico. Interestingly, 13 species were mentioned more than once, with jaguar
in the first place (66 times); followed by tiger (18 times); white-tailed deer (11 times); lion (nine); tapir
(six); giraffe, ocelot and panda (four each of them); Mexican grey wolf, monkeys, and Geoffroy’s spider
monkey (three each); and opossum and elephants with two mentions each.

Birds were the second most diverse group, with eight species and five general terms (macaws,
parrots, birds, pheasants, and eagles). Toucans were often mentioned (10), but were surpassed by macaws
(13), and tied with parrots (10). Other species were mentioned less often, like the golden eagle, peacock,
and quetzal (three times each). Reptiles included four species and five general terms (crocodiles, iguanas,
turtles, snakes, and sea turtles), Morelet’s crocodiles were mentioned four times, but were surpassed by
turtles (nine), sea turtles (five), and crocodiles (seven). Marine mammals comprised two species and two
terms; the species most frequently mentioned was the manatee (22), followed by dolphins, whales, and
vaguita porpoise (Phocoena sinus) with two mentions each one.

The second section was answered by 195 (98.5%) participants. The least known species was the
cardinal, followed by the white-nosed coati, which was frequently confused with the northern tamandua
(Tamandua mexicana) and the raccoon (Procyon lotor). The Virginia opossum (Didelphis virginiana) was
often confused with a mouse or a rat. Regarding the target species, a lack of knowledge of the animals had
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a small degree of association with fear in the case of the white-fronted parrot (y?= 8.2, p= 0.004, phi
coefficient= 0.2) and the cardinal (y?>= 5.6, p= 0.01, phi coefficient= 0.2). In the case of Geoffroy’s spider
monkey, a lack of knowledge is positively related to transporting it to a zoo (y>= 15.1, p= 0.009, Cramer’s
V=0.2). Only the lack of knowledge of the Virginia opossum was found to be associated with the decision
of not supporting the conservation of this species (x°= 10.4, p= 0.001, phi coefficient= 0.2).

Four species Five species
5% " 1%

Figure 1. Percentage of respondents who mentioned from none to five protected species.

The respondents commonly had met white-fronted parrots, cardinals, ferruginous pygmy-owls,
jicotea turtles, boas, and Virginia opossums in nature (in agricultural settings, flying over the city, or in the
forest) and Morelet’s crocodiles and Geoffroy’s spider monkeys in the zoo. On the other hand, white-fronted
parrots and jicotea turtles were known from the house of a relative, friend, or acquaintance, which was the
second place where they were most frequently seen, with zoos in third place. These two species are also the
most frequently seen as pets; however, there was no statistically significant correlation between the place
where the species had been met, and them being perceived as potential pets. Species frequently considered
“ugly” were the boa and the Morelet’s crocodile, followed by the Virginia opossum; these species were also
the ones that caused the most fear (Table 1).
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Species relation and uses. Most species, with the exception of Virginia opossum and boa, obtained similar
scores regarding their relationship with the trade. The cardinal was the species with the greatest percentage
(25%) followed by Geoffroy’s spider monkey (22%), ferruginous pygmy-owl (15%), jicotea turtle and
white-fronted parrot (14%), crocodiles (12%), and white-nosed coati (11%). Other uses given to wildlife
are food and medicine. For the former, all species got lower scores: the species most frequently associated
with food was the jicotea turtle (15%), followed by the white-nosed coati (10%), the Virginia opossum
(8%), and Morelet’s crocodile (6%). Only the boa was associated with a medicinal use. The species
considered most dangerous were Morelet’s crocodile (78%) and boa (69%), followed by Virginia opossum
(14%), white-nosed coati (10%), and ferruginous pygmy-owl (11%). However, when questioned about
harmful species, Virginia opossum got the highest score (23%) followed by white-nosed coati (6%).

100% ~

90% +

80% 4
70% 4
60%
50%
40%
30%
20%
10%
0% 4

One specie mentioned Two species mentioned Three species mentioned Four species mentioned Five species mentioned

® Natural distribution in Mexico Exotic to Mexico

Figure 2. Percentage of species with natural distribution in Mexico and exotic to Mexico, in relation to the number
of species mentioned.

Aesthetic and its effect on the perception and attitudes. The ? test showed a small to moderate degree of
association between a negative aesthetic perception (a species being seen as “ugly”) and the fear people
exhibit towards target species of this study (A. albifrons y?>= 25.9, p= 3.4e”, phi coefficient= 0.4; G.
brasilianum y?= 15.4, p= 3.6e"®, phi coefficient= 0.3; T. venusta x?= 32.3, p= 0.002, phi coefficient= 0.4; B.
imperator y>= 9.4, p= 0.002, phi coefficient= 0.2; C. moreletii x°= 13.8, p= 0.0001, phi coefficient= 0.3; D.
virginiana y?= 18.6, p= 1.5e", phi coefficient= 0.3; N. narica y?>= 12.4, p= 0.0004, phi coefficient= 0.2; A.
geoffroyi x>= 36.7, p= 1.3e"°, phi coefficient= 0.4), with the exception of the cardinal (C. cardinalis). At the
same time, this negative aesthetic perception was positively associated with “dangerous” in the case of
ferruginous pygmy-owls (y>= 12.6, p=0.02, Cramer’s V= 0.3), boas (y*= 15.6, p=0.007, Cramer’s V= 0.3),
crocodiles (y*=15.3, p=0.009, Cramer’s V= 0.3), white-nosed coatis (y*= 19.5, p=0.003, Cramer’s V= 0.3)
and Geoffroy’s spider monkeys (y°= 20.7, p= 0.0004, Cramer’s V= 0.3). The same relation was obtained
with the answer “kill it” when respondents were asked what they would do if they find an injured boa (y*=
22.6, p=0.003, Cramer’s V= 0.3) or a Virginia opossum (y>= 14, p= 0.01, Cramer’s V= 03).
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Regarding a respondent’s agreement with the protection of species, ferruginous pygmy-owls (y°=
25.9, p=3.5e7, phi coefficient= 0.4), boas (x>= 5.9, p= 0.01, phi coefficient= 0.2), Morelet’s crocodiles (y>=
6.3, p=0.01, phi coefficient= 0.2), and Virginia opossums (y°= 11.5, p= 0.0008, phi coefficient=0.2) had a
small degree of association between being described as “ugly” and respondents not supporting their
protection. The same perception was associated with respondents not agreeing with these species being
released once their health was re-established after treatment (G. brasilianum y°= 12.7, p= 0.0003, phi
coefficient= 0.2; B. imperator y?= 8.9, p= 0.002, phi coefficient= 0.2; C. moreletii y?>= 4.5, p= 0.03, phi
coefficient= 0.2; D. virginiana y?>= 4.8, p= 0.02, phi coefficient= 0.2). The aesthetic perception on boas (B.
imperator) was related to the sex of the respondents: men were more likely to describe this species as
“beautiful”, while women qualified it as “ugly” (x?= 7.4, p= 0.006, phi coefficient= 0.2).

Table 1. Percentage of knowledge, place of meeting, aesthetic perception, attitude, and relations of words to the nine
target species.

Species Knowledge Place: of Aesthetic Attitude Relations of
meeting (appeal) (safety) words

Amazona albifrons 06% e NaUe ogyg 92% o Pet
Cardinalis cardinalis 75% 4613?; /()N;guore 99% 97% 15% Gézzﬁércial
Trachemys venusta 99% ggé; ﬁ%tljjsrs 95% 91% 1280/(;/0;? q
Boa imperator 98% 4@3’) /ONSZUJE 18% 56% 69%1 g)zngstr ous
Crocodylus moreletii ~ 100% 20220 199 64% Do bangerots
Didelphis virginiana ~ 93% el e agw 63% pa e
Nasua narica gasy o0 MO gg 83% Lopoebe
Ateles geoffroyi 99% 50% Z0o 87% 81% 65% Pet

35% Nature 33% Commercial

Fear, perception, and support for conservation. The responses of men were mostly associated, in a small
degree, with security in the case of white-fronted parrots (y>= 7.9, p= 0.004, phi coefficient= 0.2), cardinals
(®= 6.3, p= 0.01, phi coefficient= 0.2), ferruginous pygmy-owls (¥°= 15.8, p= 6.9¢e"5, phi coefficient= 0.3),
and jicotea turtles (= 4.1, p= 0.04, phi coefficient= 0.1), while the women’s responses were associated
with fear towards these species. No association could be found between the sex of the respondents and their
fear towards the other species (boa, Morelet’s crocodile, white-nosed coati, Virginia opossum, and
Geoftroy’s spider monkey). Fear had a moderate degree of association with “dangerous” in the cases of
boas (y?= 22.1, p= 0.0004, Cramer’s V= 0.4), Morelet’s crocodiles (y?>= 18.4, p= 0.002, Cramer’s V= 0.3),
Virginia opossums (x>= 19.3, p=0.003, Cramer’s V= 0.4), white-nosed coatis (y*= 15.4, p=0.01, Cramer’s
V=0.3), and Geoffroy’s spider monkeys (y*=17.8, p=0.001, Cramer’s V= 0.3). Only in the case of Virginia
opossums, fear had a small degree of association with the action of ignoring this species in the case of
finding an injured individual (x*= 13.5, p= 0.01, Cramer’s V= 0.2), as well as the decision not to support
their conservation (x*= 9.1, p= 0.002, phi coefficient= 0.2) or their release (y?>= 4, p= 0.04, phi coefficient=
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0.1). This association between fear and opposition to the release of a species was also found for the
ferruginous pygmy-owl (x*= 3.7, p= 0.05, phi coefficient= 0.1).

An interesting result was the significant association between the frequency with which respondents
visit the Payo Obispo Zoo and the sense of security in relation to boas and Morelet’s crocodiles, the two
species which most respondents perceived as unsafe (= 28.9, p=0.003, Cramer’s V= 0.5, and ¥?= 24.3, p=
0.01, Cramer’s V= 0.4, respectively). However, no statistically significant association was found between
not having previously visited the zoo and a sense of security or fear towards any of the nine focal species of
this study.

When respondents were asked if rehabilitation (understood as the act of treating injured wild
animals) helps towards the conservation of these species, 98% agreed and 91% considered that through this
activity they can learn some of the threats facing wildlife.

Regarding knowledge of the legal framework of wildlife protection, 67% of respondents stated that
a law that protects wildlife species exists, 31% did not know about such law, and the remainder (2%) did
not answer. Of those who claimed to know the law, 73% could not recall its name, 8% mentioned
SEMARNAT (Secretariat of Environment and Natural Resources), 2% mentioned PROFEPA (Federal
Attorney for Environmental Protection), 5% said the law’s name was Law of Environmental Protection; in
the same percentage, Law of Animal Protection, while only two respondents mentioned the correct name of
the General Wildlife Law. Another important aspect is the limited presence of the environmental authorities
in the answers of the respondents: while the majority of the respondents declared that they would call
someone to help them if they encountered a wildlife-related problem (65/198), 46% of these people did not
know which authority to call, seven respondents said that they would call a veterinarian, six more would
call the civilian protection authorities, five would call firefighters, and only three people would call
PROFEPA.

Finally, one of the general behaviors seen between the respondents was their willingness to donate
money for the conservation of some species: 69% claimed they had made some donation before, and 90%
said they were willing to make it. Once again, respondents were more likely to have the intention of donating
to conservation of terrestrial mammals, followed by birds, while marine mammals, reptiles, and marine
invertebrates were less favored (Fig. 3); in this section no fish, amphibians, or insects were mentioned. The
species whose conservation respondents most frequently had the intention of donating to were, in the case
of mammals, the jaguar, followed by the Geoffroy’s spider monkey, and the white-tailed deer (Table 2); for
birds, parrots occupied the first place, followed by other birds, and macaws (Table 2); the marine mammals
that would receive the most donations were the manatee, followed by whales and dolphins (Table 2);
regarding reptiles, sea turtles and other turtles were the most frequently mentioned, followed by iguanas and
crocodiles (Table 2). Regarding the allocation of their donation, 53% of respondents said they would like
their donation to be invested for the conservation of the species’ habitats, 15% in the creation of facilities
to maintain and reproduce them, and 12% in wildlife rehabilitation programs.

Table 2. Species most frequently mentioned to receive donation by the respondents.

Terrestrial mammals No. Birds No. Marine mammals No. Reptiles  No.
Jaguar 32  Parrots 29 Manatee 10  Seaturtles 3
Geoffroy’s spider monkey 11 Birds 12 Whales 2 Turtles 3
White-tailed deer 6 Macaws 9 Dolphins 2 Iguanas 2
Crocodiles 2
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Figure 3. Percentage of donation intention by the respondents per animal group.

DISCUSSION

During the survey we did not see any cardinals in the zoo's facilities. Nevertheless, we found eight of the
nine focal species. This allowed us to establish an initial panorama of the knowledge, attitudes, and
perceptions on these species. Our results show, which species require special attention, and can help in
designing environmental education programs, as well as establishing a frame of reference for research in
this and other zoological institutions.

In this study, the knowledge of zoo visitors about wildlife was mostly associated with native species
(80%), contrary to what was observed in other studies (Gonzélez et al., 2011). This may be due to the strong
presence of charismatic species like jaguar, tapir, manatee, and parrots, which are priority species for
conservation. Felines (jaguar and ocelot) and an ungulate (tapir) have been the most frequently mentioned
species, in contrast to spider monkeys, snakes, and iguanas identified by respondents in a similar survey in
Venezuela (Gonzélez et al., 2011). As for the most frequently mentioned exotic species, our results agree
with those reported by Gonzalez et al. (2011), with the tiger being the most frequent, followed by the lion.
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The species frequently seen as pet animals (white-fronted parrot, jicotea turtle, spider monkey and
cardinal) also have been recognized as such in previous studies, mainly in rural communities (Quijano-
Herndndez & Calmé, 2002; Chablé-Santos & Delfin-Gonzalez, 2010; Segovia-Castillo et al., 2010;
Gonzalez-Bocanegra et al., 2011; Puc-Gil & Ratana-Guiascén, 2012; Buenrostro-Silva et al., 2016;
Ramirez-Mella et al., 2016), and a few among urban dwellers (Drews, 2001; Duarte-Quiroga & Estrada,
2003; Gonzélez et al., 2011). The study site is located in Chetumal City, which is a small and expanding
urban area influenced by people from nearby rural settlements, which may be the reason for a higher
prevalence of respondents who own wild species as pets compared to those reported by Drew (2001), but
lower than the reported by Gonzalez et al. (2011).

With the exception of Virginia opossum and boa, target species were identified as species of
commercial, food, or medicinal value, results which agree with those of others authors (Quijano-Hernandez
& Calmé, 2002; Méndez-Cabrera & Montiel, 2007; Chablé-Santos & Delfin-Gonzalez, 2010; Gonzalez-
Bocanegra et al., 2011; Puc-Gil & Ratana-Guiascon, 2012; Buenrostro-Silva et al., 2016; Ramirez-Mella et
al., 2016). Most studies on wildlife use or hunting have been conducted in rural communities unlike this
study site; however, the close relationship between Chetumal City and rural communities may influence the
different uses and perceptions on the target species, despite the relationship with wildlife being different.
For example, in rural community studies, Virginia opossum and white-nosed coati were considered the most
harmful species, and both have been identified as the most hunted species due to damage to crops or minor
poultry (mainly birds) (Quijano-Hernandez & Calmé, 2002; Chablé-Santos & Delfin-Gonzalez, 2010;
Segovia-Castillo et al., 2010; Buenrostro-Silva et al., 2016). In the urban zones, the Virginia opossum is a
species that can be frequently seen and is strongly associated with garbage, which causes it to be perceived
as a harmful species. On the other hand, in this study, respondents saw the white-nosed coati as a companion
animal with commercial value. This could be due to common encounters with these animals in hotels and
tourist areas, where troops (adults, juveniles and young) often approach visitors in search food.

Our findings suggest that aesthetic perceptions and negative attitudes play an important role in
supporting species conservation, similar to results found in other studies (Knight, 2008; Liordos et al.,
2017). In a study carried out with students of a southern university in the United States (Knight 2008), nine
species in danger of extinction that are protected by United States law were selected and presented through
10 photographs, one of which showed a cub and an adult cougar (Puma concolor). The results of that work
suggest that aesthetic perception has a great influence on the decision of whether to support a species’
conservation, since the species seen as “ugly” (Ozark big-eared bat, Dolloff cave spider, two-striped garter
snake) obtained little support. These species also caused some fear among the respondents. Similar results
were obtained by Liordos et al. (2017) with inhabitants of Northern Greece, where 12 species included in
the Red Book of Greece were selected; once again, the aesthetic appreciation and safety or fear sensation
were important elements in deciding whether to support species’ conservation. In that work, the Milos viper,
the Cretan tube web spider, and the western barbastelle obtained the least support, and were the least
attractive animals and the ones that caused the most fear; in addition, the fire-bellied toad and the great
white shark were selected too.

Fear constitutes one of the most important factors involved in the actions of people towards the
species addressed in this study. For this reason, the conceptualization and analysis of this factor are
important. Fear has been proposed as the emotional state of a person caused by specific stimuli related to a
threat themselves, and this triggers behaviors that restore their state of safety (Ohman & Mineka, 2001;
Adolphs, 2013). In this sense, Gordillo-Ledn et al. (2015) propose the conceptualization of physical fear as
the fear of feeling painful sensations arising from a real or imaginary external stimulus. Various works have
categorized fear, according to the stimulus that originates it, and although there is no consensus on the
number of categories, the fear towards animals is a constant in all studies (Scherer & Nakamura, 1968;
Gullone & King, 1992; Taylor, 1998; Gullone, 2000). The animals addressed in the aforementioned studies
were snakes, lizards, spiders, bears, bees, bats, rats, dogs, cats, and others. Some studies suggest that fear
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can be innate, acquired, and / or culturally shared; for example, fear towards snakes taught in Christian
cultures due to them being seen as a demonic representation (Gonzalez-Martinez, 1990). However,
Gonzélez-Martinez (1990) also states that, in general terms, the fear of people towards animals develops
between two to three years of age.

In a study involving people 18 to 65 years old in Mexico City, Caraveo-Anduaga and Colmenares
(2000) found that 65.6% of the interviewed had some specific phobic symptoms towards animals, with
snakes and rats being the most frequently feared. In Toluca City, Valdez-Medina et al. (2010) conducted a
study to learn about the past, present, and future fears of one population of children (average 11 years old),
adolescents (average 15 years old), and adults (average 45 years old), in which they found that fear towards
animals is a constant for children in their past, present, and future; however, its prevalence decreased in
adolescents and was limited to their past and present, and in the case of adults, fear towards animals was
only present in their past. Despite the above-mentioned study, in this work we found a significant prevalence
of present fear in adults towards species such as boa, Morelet’s crocodile, and Virginia opossum.

As pointed out in other studies, visiting a zoo is not synonymous with learning about biodiversity:
unguided tours and information posters are not a functional educational strategy by themselves (Balmford
et al., 2004; Martin, 2012; Dove, 2016; Ouellette, 2017). This could be the reason for the non-association
between zoo visiting frequency per year and knowledge about protected wildlife, a fundamental aspect of
environmental education programs (Jensen, 2014). The Jardin Zoolégico Payo Obispo zoo has three main
mechanisms of environmental education, one is permanent (information labels in some exhibits), and two
are temporary and intermittent (talks to visitors by animal caretakers and environmental education staff),
since they are only offered on Sundays or at special events. There is no previous evidence of the impact on
citizens of non-formal education at this institution.

In this sense, boa constrictors and small crocodiles have been commonly used in talks given by the
caretakers of the reptile area on Sundays. It is possible that continuous exposure to these dynamics is the
reason why the frequency of annual visits by respondents, especially among those who visit the zoo 10, 24,
and 75 times per year, was associated with a perception of security in the presence of these reptiles. Similar
results have been reported by other authors: Mann-Lang (2013) found that visitors of the “Dangerous
Creatures Exhibit” diminished their fear of snakes after visiting the exhibition, while Rodriguez-Alvarez
and Goémez-Ovalle (2013) achieved a similar result by obtaining a positive change in attitudes towards bats
following a guided tour through an exhibition of “scary animals”.

The greatest educational impacts have been achieved through interactive activities. Sponarski et al.
(2016) propose that environmental education activities designed specifically for a target audience and under
an experiential education model produce a positive change in people’s attitudes, risk perception, and
coexistence of people towards a species that causes fear and conflict (coyotes in Canada). Morgan and
Gramann (1989) assessed the effects of wildlife education programs on attitudes and knowledge towards
snakes among students in 5 and 8™ grade in public and private schools in New York and New Jersey. They
found that major changes in attitudes and knowledge of students were obtained through a combination of
well-directed talks with objective information and direct contact with live animals. Other authors support
these activities in environmental education dynamics achieve a greater impact on the attitudes, perceptions,
and commitment to the conservation of endangered or less appreciated species (Ballantyne et al., 2009;
Prokop et al., 2009; Ballantyne et al., 2011; Ballourd et al., 2012; Stanford, 2014; Liordos et al., 2018).

Finally, regarding the intention to donate money for species conservation, it was clearly biased
towards charismatic species (e.g., jaguar, spider monkey, parrots, and birds); however, the intention to
donate to any animal was mentioned in 24 occasions, only below jaguar and parrots (32 and 29 mentions,
respectively). Our results are similar to those presented by Colléony et al. (2017) in a program at the
Zoological Park in Paris, where the more charismatic species received more donations. This reinforces
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previous results regarding the importance of aesthetic perception and the sensation of safety as factors that
influence the decision to support or not a species’ conservation presented in this study (Gunnthorsdottir,
2001; Martin-Lopez et al., 2007; Brambilla et al., 2013). Faced with this panorama, the environmental
education promoted by different institutions that take care of wildlife or perform wildlife rehabilitation
activities becomes more relevant (Souza et al., 2012; Feck & Hamann, 2013).

CONCLUSIONS

This study shows that there is not a predominant factor, such as knowledge, attitude, safety, or
sociodemographic profile, that determines whether an individual will support for the conservation of some
target species, however, there are some tendencies with the exception of the jicotea turtle. Fear and negative
aesthetic perceptions (whether animals were perceived as “ugly”) were two important aspects that
influenced the decision to not support the protection of the species. Both aspects had a moderate degree of
association with the qualifier of danger and with the willingness of people to help animals when found
injured, to support their conservation, or to choose how solve a problem related to any of the species in this
work.

It is confirmed, as in other studies, that fear is the main negative attitude toward animals and persists
as a decisive factor for people to decide against supporting the conservation of any species, especially when
referring to less or not at all charismatic species like the boa, Morelet’s crocodile, ferruginous pygmy-owl,
and Virginia opossum. In turn, the lack of knowledge about a species plays an important role by encouraging
perceptions and negative attitudes towards it, as was seen in the case of white-nosed coati, parrots, and
cardinals. It was also related with actions towards animals, particularly in the case of Geoffroy’s spider
monkey: respondents that do not know it acknowledged that they would not ask for help in case of finding
one injured. Finally, and more worryingly, ignorance on the Virginia opossum was negatively associated
with a lack of support for its conservation.

In this sense, environmental education in institutions that host wildlife in human care must be
strengthened, so that they can sensitize towards uncharismatic / “ugly” species, desensitize towards species
that cause fear, and increase the knowledge of its visitors about wildlife. Non-formal environmental
education in zoos acquires a fundamental role as they are, at least for the nine target species in this work,
one of the main places where people meet wildlife. No statistically significant association was found
between the knowledge on protected species and the frequency of respondent’s visits to the zoo, which
creates uncertainty about the effectiveness of the environmental education activities carried out in this zoo.
However, there are associations that might indicate that attending a zoo might improve some perceptions,
attitudes, and support for the conservation of some species.

At this point, we consider that “hands on” activities accompanied by a well-designed and carefully
considered conservation message, as well as the incorporation of activities under an experiential education
model, could potentiate educational impacts in non-formal environmental education spaces such as zoos.
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