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ABSTRACT

Human perceptions vary between rural and urban environments, determining the degree to which people
are able to coexist with biodiversity. It is important to identify the sociodemographic factors that
determine these local perceptions to adjust amphibian conservation strategies in recognition of the
particular conditions of different human communities. In this research, the effect of the urban or rural
location where people live and sociodemographic variables in the knowledge and perceptions about
amphibians was determined. The data were collected through individual semi-structured surveys of
401 participants. We measured seven response variables through the Likert scale, which ranges from 1
(totally disagree) to 5 (totally agree). For each response variable, a multivariate analysis of variance was
performed. Ninety-two percent of people correctly recognized frogs and toads as amphibians, but there
was confusion in classifying caecilians and salamanders within this group or including reptiles within
amphibians. This confusion was more evident for women from urban locality. Positive perceptions of
amphibians varied between urban and rural locality for young adults, people with a high school education
level, and people without formal education. Negative beliefs varied between urban and rural locations
for women, adolescents, young adults, and professionals. Half of the people accepted information on the
conservation of amphibians. Positive perceptions of people about amphibians should be used as a flag
to strengthen environmental educational strategies, mainly in urban locations. The results suggest that
amphibian conservation plans that aim to inform and educate the public should be focused differently

for age groups, genders, and educational level for people in urban and rural locations.
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SIGNIFICANCE STATEMENT

This research explores changes in the perception and knowledge of amphibians by human communities living
in rural and urban areas of the Colombian Caribbean. The study region coincides with a biodiversity hotspot
with a high degree of amphibian endemism and very high historical deforestation rates. Also, we analyzed
the effects of sociodemographic variables (gender, age, and educational level) on perception about amphibians
and their interest in learning about strategies for their conservation. The results suggest that amphibian
conservation should be approached in a differential manner, not only for people in rural and urban areas, but
also in a differential manner for age groups, genders, and educational level for people. In this sense, this study
provides perspectives on the implementation of action plans for amphibian conservation based on local social

knowledge.

INTRODUCTION

Local communities are always interested in learn-
ing about the environment and the other species with
which they coexist (Alves and Souto 2011) Ethnozool-
ogy is a discipline that allows us to study and interpret
the role played by animals in the culture of different
societies (Alves and Souto 2015; Ballejo et al. 2019).
Ethnozoological studies provide a broader perspec-
tive on the biological phenomenon, contributing to
the understanding of how sociocultural aspects shape
people’s interactions with wildlife (Kimmerer 2002;
Nishida and Nordi 2006). However, few ethnoherpeto-
logical studies have been carried out in Latin America
despite the great importance they represent for the
conservation of amphibians and reptiles (Alves and
Souto 2011; Alves et al. 2012; Casas Andreu 2004;
Gutiérrez-Santillan et al. 2018; Penguilly-Macias et
al. 2010).

The perceptions of local human communities to-
wards fauna have a great influence on the conservation
of biodiversity, especially in those species in which the
perceptions are positive. Perceptions and empathy
are generated by aesthetic aspects, customs, folklore,
and even evolutionary divergence (Ceriaco 2012; Mi-
ralles et al. 2019). However, for those species that
are not conspicuous for the common citizen (e.g. due
to their cryptic coloration or nocturnal habits), or for
which there is a negative perception, it is a challenge
to carry out conservation programs, due to reduced
interest and limited funds available for a program
(Brom et al. 2020).

Amphibians are a highly diverse group in terms
of shapes and number of species. Some can be very
showy and charismatic, while others are cryptic and
warty (Brom et al. 2020; Clarke and Warwick 2001).
In general terms, the positive perception of people
about amphibians is due to ecosystem functions they
fulfill (e.g. in their role as pest controllers; Valencia-
Aguilar et al. 2013) and the utility they have, high-
lighting their use as a source of food, fishing lures,
in medicine, and as pets, biological laboratory mod-
els, and teaching material (Alves et al. 2008; Ceriaco
2012; Cuesta-Rios and Moreno 2012; Nates-Jimenez

and Lindemann-Matthies 2015a; Rités-Orjuela et al.
2020; Tyler et al. 2007). This positive perception
has historically been reflected in art, literature, music,
and religion and has acquired cultural status within
society (Gibbons 2003). Even, amphibians have been
considered as deities and some species are used in re-
ligious practices (Jensen and Camp 2003). However,
in the Catholic religion amphibians have been consid-
ered as symbols of the devil (Becker 2000).

Some studies show that negative perceptions
about amphibians are influenced by gender, level of
education, and the locality where people live (rural
or urban), factors that are related to negative ex-
periences or oral tradition (Cerfaco 2012; Pavol and
Fancovic¢ova 2012; Tomazic and Sorgo 2017). Multi-
ple beliefs such as that amphibians “inflate until they
explode", “spill toxic milk through the skin", “gen-
erate warts to the touch" or that “they are useful
for witchcraft", originated in this way (Brom et al.
2020; Campos et al. 2013; Gallardo 1994; Henriquez
2012). This is exacerbated by the poor knowledge
of the common people about these organisms, since
generally people who dislike amphibians ignore their
importance in the ecosystem (Pavol and Fancovic¢ova
2012). This type of negative perception generates re-
pulsion, persecution, and sacrifice, as well as the apa-
thy of the general public (Cerfaco 2012) and it reduces
the viability of implementing conservation strategies
with local communities (Tarrant et al. 2016).

Colombia has the second-highest species richness
of amphibians in the world, but it is the first coun-
try in number of threatened species (294 species;
IUCN, 2020) due to the transformation of ecosys-
tems, pathogens, illegal trafficking, climate change,
and other factors (Agudelo-Hernadez et al. 2019;
Ministerio de ambiente y desarrollo Sostenible et al.
2021). By 1930, 70% of Colombians lived in rural
locations, but by 2005 there was an abrupt change,
so that now 76% of the population lives in cities
(DANE 2018). This shift towards the massive occu-
pation of cities in the country may increase the de-
gree of uprooting of nature, because they lose direct
contact with biodiversity (Cleary et al. 2020). In
Colombia, there are few studies that relate sociode-
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mographic variables with the perceptions of people
towards amphibians. Nates-Jiménez and Lindemann-
Matthies (2015b) report a negative perception of ru-
ral and semi-urban people towards amphibians related
to a high degree of ignorance. In other human com-
munities, a positive perception about reptiles and a
negative one about amphibians was found, which var-
ied depending on the origin and gender of the people
(Ri6s-Orjuela et al. 2020).

The Colombian Caribbean region is characterized
by having a high degree of miscegenation, where Afro-
descendants, indigenous people, and peasants have
been in contact for a long time and shared traditions
and mythology about herpetofauna (Legast 1987).
For this reason, it is necessary to know the percep-
tion of people towards amphibians, to value conserva-
tion from a more comprehensive level, and to change
negative perceptions so that conservation and envi-
ronmental educational programs are supported. This
study seeks to (I) determine the effects of sociodemo-
graphic variables (gender, age and level of studies) on
the knowledge about amphibians, as well as on the
types and number of amphibians; (II) evaluate the ef-
fect of the urban or rural location, gender, age range
and educational level on the positive and negative per-
ceptions of people; (IIT) classify the interviewees based
on their positive perceptions, as well as their use and
beliefs about amphibians; (IV) understand the degree
of interest of urban and rural people in receiving infor-
mation on how to conserve amphibians based on the
socio-demographic variables of the people, as well as
their perceptions, uses, and beliefs about amphibians.
Negative perceptions of amphibians are expected to
be mainly present in urban locations; and these will
probably more common among women than men, as
well as among adults and older adults than in ado-
lescents and youth. It is also expected that people in
rural localities with a higher level of education will be
more interested in learning about amphibian conser-
vation strategies.

MATERIAL AND METHODS

Study area

This study was carried out in the rural and ur-
ban area of the city of Santa Marta (11°14'24.81" N
and 74°12’43.94" W) which has an area of 2,393.35
km? of which 2,227.13 km? are rural and 166.22 km?
urban (Figure 1). In physic terms, the environmen-
tal heterogeneity of Santa Marta district is a reflec-
tion of the life zones produced by the elevation of the
Sierra Nevada de Santa Marta (SNSM), an isolated
coastal massif that functions as a biogeographic is-
land that rises from sea level to perpetual snow 5775
m a.s.l (Carbono and Lozano-Contreras 1997). In

the low altitudinal band, there is the typical vege-
tation of the tropical dry forest zonobiome and the
humid equatorial zonobiome, which are succeeded
by orobiomes of the sub-Andean forest, Andean for-
est, paramo, super-paramo and nival (snow zone),
as the altitude increases (Fundacion Prosierra 1998;
Hernandez-Camacho and Sanchez 1992).

Survey

The present social research was conducted from a
quantitative perspective using a semi-structured sur-
vey with closed questions given the high number of
interviewees (Albuquerque et al. 2016; Huntington
2000; Lyra-Neves et al. 2015). The semi-structured
survey was conducted in person and was comple-
mented with imaging tests following the methods
of Nates-Jiménez and Lindemann-Matthies (2015b,
2015a). This survey sought to deepen the understand-
ing of the interaction between amphibians and people
living in the rural and urban area of Santa Marta. Be-
fore starting the interview, all participants signed an
informed consent form in which they agreed to main-
tain their anonymity throughout the study.

In March 2017, 200 surveys were carried out in a
rural area of Santa Marta. The study participants
were randomly selected (94 women and 106 men),
aged between 10 years and 87 years. In the urban
town, 201 surveys were conducted in April 2017; the
participants were randomly selected (98 women and
103 men) with ages ranging from 15 to 72 years.
In both locations, people were approached in parks,
cemeteries, markets and, in the case of adolescents, in
schools during class hours.

Each person was asked if they would be willing to
participate in a survey lasting 15 minutes, and 90%
of the people agreed to participate. Each participant
was asked to sign a consent form for the survey and
in the case of minors that they had the authorization
of their parents. The first part of the survey was the
characterization of each person based on their age,
gender, level of education and locality where they live
(rural or urban). To learn about people’s perceptions,
participants were asked to indicate whether they con-
sidered amphibians to be important in nature, as well
as positive perceptions (medicinal use, food, pleasant,
use as a pet, control of harmful insects, singing be-
haviors) and negative perceptions (they secrete milky
substances, inflate or explode, cause warts in people,
carry diseases and are harmful). The responses to
each of the questions were expressed on the Likert
scale, which ranges from 1: totally disagree; 2: dis-
agree; 3: neither agree / nor disagree; 4: agree; 5:
totally agree (Matas 2018). Finally, the respondents
were asked if they would be willing to learn more
about amphibian conservation.
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Study area in the transition of tropical dry and sub-Andean forest in Santa Marta, Colombia.

Red circles represent, urban locations of Santa Marta: Liceo Samario High School (top left), Agustin Nieto
Caballero High School (bottom left) and University of Magdalena (bottom right); Yellow circle represent rural
areas: Minca Agro-industrial High School and Sagrado Corazon de Jestis Agroecological High School. The

natural protected areas are delimited by red dotted lines.

Picture test

To assess people’s knowledge about amphibians,
an image test was given where digital photographs
of the following animals were shown: dog, bird, tur-
tle, snake, frog, toad, lizard, salamander and caecil-
ian. After the photos were displayed, the respon-
dents were asked to choose from the images which
of these they considered to be amphibians. To in-
vestigate the ability of the participants to identify
amphibian species in the area, photographs of four
native frog species were shown (Acosta-Galvis et al.
2006; Granda-Rodriguez et al. 2020), the periurban
species (Montes-Correa et al. 2015) Rhinella horribilis
(Wiegmann 1833), Leptodactylus fuscus (Schneider
1799), Boana pugnaz (Schmidt 1857) and the endemic
Atelopus laetissimus Ruiz-Carranza, Ardila-Robayo
& Hernandez-Camacho 1994. In addition, a foreign
frog to Colombia Calyptocephalella gayi (Duméril and
Bibron 1941); an endemic species from Chile was in-
cluded as a control for the perception of local species
by the participants. The photographs were close-ups
in good quality, taken under similar lighting condi-
tions and with the intention of presenting the view

from a dorso-lateral aspect. Participants were asked
to identify the species by their common name and to
indicate whether they were present in the area.

Data analysis

For the division of ages into groups, four groups
were considered: adolescence (12-18 years), young
adults (19-30 years), adults (31-60 years) and older
adults (61-84 years). Changes in knowledge and per-
ceptions of each of the 401 people interviewed about
amphibians were evaluated based on seven response
variables: (1) composition of taxonomic groups (sala-
manders, caecilians, frogs and toads); (2) number of
known taxonomic groups; (3) composition of anuran
species (four species present in the area and one non-
native: C. gayi, L. fuscus, B. pugnazx, A. laetissimus,
and R. horribilis); (4) number of species of anu-
rans; (5) level of importance of amphibians in nature;
(6) positive perceptions about amphibians (medicinal
use, food, pleasant, use as a pet, control insects harm-
ful to people, singing); and (7) negative beliefs about
amphibians (they secrete milky substances, inflate or
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explode, cause warts in people, carry disease and are
harmful). Additionally, we searched for changes on
(8) the degree of interest of people to receive infor-
mation on how to conserve amphibians. For each
response variable, a Bray-Curtis matrix previously
transformed to square root was generated and a mul-
tivariate analysis of variance based on 9,999 permu-
tations (PERMANOVA) with partial sum of squares
(type III) and the permutation of residuals under a
reduced model was utilized. The experimental de-
sign consisted of four fixed factors: locality (levels:
urban and rural), gender (levels: male and female),
age range (levels: adolescent, young adult, adult and
older adult), educational level (levels: none, primary,
secondary, technical, professional) and their interac-
tions. To determine the differences between factors,
a posterior pairwise comparison was made with the t
statistic based on 9,999 permutations.

The eleven perceptions (six positive perceptions
with the five negative beliefs) of the people inter-
viewed in urban and rural locations were visualized
from the Whittaker association index (WAI). In the
heatmap analysis, the WAI ranges from 0 to 4, show-
ing a pattern of colors (from less warm to warmer)
with those surveyed with warmer colors being those
who agreed or totally agreed with that perception.
The dendrogram for the classification of the people
and the one for the classification of the variables
were statistically validated using similarity profiles
with 9,999 MonteCarlo simulations (SIMPROF rou-
tine; Clarke and Warwick 2001).

A Pearson linear correlation was performed be-
tween the sociodemographic variables of the people
and their knowledge and perception of amphibians to
identify collinear variables to exclude from the subse-
quent analyses. The binary variables were converted
to presence-absence (gender, locality), and the level
of studies was converted to values from 0 (without
formal studies) to 4 (professional with undergradu-
ate studies), for a total of 17 predictive variables that
were standardized from their mean and standard devi-
ation. Linear models based on distances (DistLM ru-
tine) were carried out to explain the degree of interest
of people to receive information on how to conserve
amphibians (response variable ranging from 1=totally
disagree to 5=totally agree) based on the 17 socio-
demographic variables of the people and their percep-
tions about amphibians. The best fitted models were
classified using the Akaike information criterion for
small samples (AICc). All analyses were carried out
using the PRIMER v7 and PERMANOVA + add on
programs (Anderson et al. 2008; Clarke and Warwick
2001).

RESULTS

General aspects

We interviewed 401 people (192 women and 209
men), of which 200 people lived in rural areas and 201
in urban areas. The level of study was represented by
15 people without formal studies, 136 people who at-
tended primary school, 126 secondary school, 31 did
technical studies and 92 were professionals or with
undergraduate studies.

Knowledge

Most people considered frogs and toads as amphib-
ians (92.26% and 92%, respectively), but a lower pro-
portion of individuals did so in the case of caecilians
and salamanders (31.42% and 61.3%, respectively).
However, a large proportion of those surveyed con-
sidered reptiles also amphibians (lizards=42.1%, tur-
tles=32.16%, and snakes=33.41%). People’s knowl-
edge of the taxonomic groups that make up amphib-
ians (salamanders, caecilians, frogs and toads) var-
ied between the urban and rural localities (pseudo-
F=4.94; p-perm=0.0001), where the respondents from
the first zone recognized reptile groups as amphib-
ians to a greater extent. Variation was also de-
tected among the age ranges (pseudo-F=3.254; p-
perm=0.009) showing less knowledge in people be-
tween 19 and 30 years of age. Additionally, there was
an effect on the interaction between the locality and
gender (pseudo-F=2.456; p-perm=0.032), although
there were only significant differences between women
from urban and rural localities (pseudo-t=27.79; p-
perm=0.0005, Add file 1).

Survey results suggested that people are unfamil-
iar with local amphibian species. Rhinella horribilis
was the most frequently recognized species (53.11%),
followed by B. pugnaz (36.15%). On the other hand,
29.17% of those surveyed said they had seen the alien
species C. gayi, a total of 117 people, of which 84.61%
of these were participants in the urban sector. The
knowledge of the people surveyed on the local species
was very poor where 35.15% of the total managed
to identify with great difficulty only two species and
21.5% failed to identify any of the species shown in
the questionnaire. The number of species known for
amphibians varied between urban and rural locations
(pseudo-F=1.554; p-perm=0.0001) and in the interac-
tion between the location and level of studies (pseudo-
F=0.6; p-perm=0.042). However, there were only
significant differences between people with a techni-
cal training level between urban and rural localities
(pseudo-t=2.39; p-perm=0.023).

Knowledge of the composition of the five species
of anurans present in the area varied between
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the urban and rural localities (pseudo-F=2,983; p-
perm=0.0001) and in the interaction between the
locality with the age range (pseudo-F=0.28; p-
perm=0.009) and with the educational level (pseudo-
F=0.6; p-perm=0.042). Contrast tests showed differ-
ences between urban and rural localities for adoles-
cents (pseudo-t=2.15; p-perm=0.0013), young adults
(pseudo-t=2.4; p-perm=0.0005) and professionals
(pseudo-t=2.01; p-perm=0.004). Knowledge of the
richness of the five species of anurans present in
the area varied between the urban and rural lo-
cality (pseudo-F=3.017; p-perm=0.0013) and in the
interaction between the locality with the gender
(pseudo -F=1.11; p-perm=0.028) and with the age
range (pseudo-F=0.08; p-perm=0.009). Contrast
tests showed differences between urban and rural lo-
calities for women (pseudo-t=2.04; p-perm=0.043)
and adolescents (pseudo-t=2.4; p-perm=0.0005).

Perceptions

Ninety-nine percent of people have a positive view
of amphibians and their role in nature, but there was
a significant difference in the interaction between the
urban and rural localities with the age range (pseudo-
F=1.19; p-perm=0.025). Contrast tests showed dif-
ferences between urban and rural localities for young
adults (pseudo-t=2.23; p-perm=0.044) and adults
(pseudo-t=2.26; p-perm=0.037). Positive perceptions
about amphibians varied between urban and rural

localities (pseudo-F=3.537; p-perm=0.0001) and in
the interaction between the locality with the age
range (pseudo-F=0.99; p-perm=0.04) and with the
level of education (pseudo-F=1.002; p-perm=0.044).
Contrast tests showed differences between urban and
rural localities for young adults (pseudo-t=1.72; p-
perm=0.036), people with high school education
(pseudo-t=1.77; p-perm=0.02) and people without
formal studies (pseudo-t=2.38; p-perm=0.047).

Negative perceptions about amphibians varied be-
tween urban and rural localities (pseudo-F=6.26; p-
perm=0.002) and in the interaction between the lo-
cality with gender (pseudo-F=2.57; p- perm=0.038),
the age range (pseudo-F=2.08; p-perm=0.037) and
with the level of education (pseudo-F=1.85; p-
perm=0.037). Contrast tests showed differences be-
tween urban and rural localities for women (pseudo-
t=1.94; p-perm=0.013), adolescents (pseudo-t=1.174;
p-perm=0.033), young adults (pseudo- F=1.74; p-
perm=0.043) and professionals with undergraduate
studies (pseudo-t=2.12; p-perm=0.006).

The heat map shows that, according to the value
of the eleven positive and negative perceptions eval-
uated, these are grouped into 6 groups as follow: use
for food and pets; inflate or explode; they are harmful,
cause warts and carry disease; they secrete milky sub-
stances; control harmful insects and sing; and they are
nice and have medicinal use. Likewise, the people sur-
veyed were grouped, according to their perceptions,
into 54 different groups (Figure 2). However, there
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Figure 2. A species heat map of the perceptions of amphibians of the people interviewed in urban and rural
locations in the Caribbean region of Colombia. For each person (left tree) their association degree with percep-
tion is represented (WAI) with a color palette that goes from red to blue; the hotter tones represent the highest
level of association of a person for a specific perception. Positive perceptions are showed by a blue triangle and
negative perceptions with a red inverse triangle and were classified into six groups with a mix of positive and

negative perceptions.
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was no linear correlation between any of these per-
ceptions, nor between those with sociodemographic
factors (age, gender, locality or level of studies). Al-
most half of the people (49.2%) stated that they fully
agreed to receive information on amphibian conserva-
tion, followed by 26.2% who agreed and 12.5% of the
people who remained neutral (for details see Add file
2).

Interest in conservation

The degree of interest of people in receiving in-
formation on how to conserve amphibians varied be-
tween the urban and rural locality (pseudo-F=1.51;
p-perm=0.0001) and in the interaction between the
locality with the age range (pseudo-F=0.51; p-
perm=0.038) and with the level of education (pseudo-
F=0.44; p-perm=0.028). Contrast tests showed
differences between urban and rural localities for
adolescents (pseudo-t=2.453; p-perm=0.018), young
adults (pseudo-t=2.748; p-perm=0.007) and profes-
sionals with undergraduate studies (pseudo-t=2.39;
p-perm=0.017; for details see Add file 3). This de-
gree of people’s interest was explained by different
variables depending on the locality. In the city, the
two best adjusted models included between two and
four variables: that they are considered pleasant, that
they can be used as pets, that they control insects and
that they secrete milky substances; in the rural areas,
the best adjusted model (F=8.22; p-perm=0.0001;
adjusted R2=22) included eight variables: medicinal
use, food use, controlling insects, singing, knowledge
of greater number of groups of amphibians (salaman-
ders, caecilians, frogs and toads), which inflate or ex-
plode, age and level of studies. Seventy-three per-
cent of adolescents, 90% of adults and 70.6% of young
adults agreed (sum of responses in categories totally
agree and agree) to receive additional information.
Regarding the level of studies, all the people with-
out formal training fully agreed to receive additional
information on amphibian conservation, while among
67.7% of the people with technical training, 71.7%
of the professionals, the 73% of the people with sec-
ondary education and 80% of the people with primary
school agreed (sum of responses in categories, totally
agree and agree; for details see Add file 4).

DISCUSSION

This is the first study on the knowledge and per-
ceptions of amphibians by human communities living
in the tropical dry forest of the Caribbean. The re-
sults of this study points out important sociodemo-
graphic factors, such as gender, age and educational
level, that influence the interest of people in learning

about amphibian conservation strategies, differentiat-
ing between urban and rural locations.

Knowledge

Most of the participants associated frogs and toads
with the amphibian group, but very few people man-
aged to classify salamanders and caecilians with this
taxonomic group. The foregoing represents a chal-
lenge to increase the state of knowledge of the 27 sala-
manders and 33 caecilians of Colombia (Acosta-Galvis
2021), species that have low abundances, are highly
cryptic or live under the ground. Another challenge
for future environmental education schemes is that
many people classified lizards, turtles and snakes as
amphibians, which shows a lack of knowledge of the
unique characteristics that amphibians have within
the group of vertebrate animals.

Also, people’s knowledge about local amphibians
was poor, most of the respondents only identified one
species, others recognized at least two of those shown
in the image tests, and very few managed to exceed
that figure, showing a very poor familiarity with na-
tive amphibians. The scenario of ignorance could be
even worse if it is considered that the five species cho-
sen for the present study (of the 38 species of am-
phibians in the region) are among the most common
in terms of high abundance or probability of detec-
tion (Acuna-Vargas 2016; Angarita-M et al. 2015;
Granda-Rodriguez et al. 2020, 2012; Roach et al.
2020).

This study showed results similar to those of Nates
and Lindemann-Matthies (2015a) and Rios-Orejuela
et al. (2020), where respondents showed difficul-
ties in differentiating amphibians and little familiarity
with local species. Statistical tests showed differences
between the genera where women from both locali-
ties more frequently included reptiles as amphibians
(57.85%), which may be due to the fact that these
species are normally associated with unpleasant and
frightening appearance (Brom et al. 2020; Campos
et al. 2013). Adolescents and young adults also fre-
quently confusing amphibians with reptiles (63.34%
and 37.15%, respectively), showing that the concept
of amphibian is not clear. One reason for this con-
ceptual flaw can be inferred as a limitation of the
educational system in the areas of natural sciences,
where they are based only on the texts that teachers
handle, leaving aside the practical part such as visits
to museums, zoos or field trips that enrich students’
knowledge about local species. In addition, at this
level of education teaching does not take into account
or is not clear about the importance of species that
are not charismatic, so their biology and ecological
aspects are not studied in depth (Torres and Medina
2014).
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Familiarity with local species was very low. The
participants showed great difficulty in identifying the
species shown in the images and this was more fre-
quent with the inhabitants of the urban locality.
This pattern was previously reported by Nates and
Lindemann-Matthies (2015a, b), where respondents
from sectors closer to the natural areas had more
affinity with local species, which is very understand-
able due to the fact that direct experiences are a
rich source of knowledge of wildlife (TomaZzi¢ 2011).
Works such as that of Brom et al. (2020) in South
Africa mention in their results that many of the re-
spondents who had encounters with these species in
their childhood showed a broader knowledge about
them and a greater retention of this knowledge. The
most frequently recognized species for both urban and
rural sectors was R. horribilis (36.15%), because this
species is quite common and can be found in a great
diversity of ecosystems, including anthropogenic areas
(Cortés-Suarez 2017).

We found that 60% of the women expressed dis-
like and repulsion for the images shown during the
survey, an aspect that exacerbates their fear or disin-
terest in amphibians (Kellert and Berry 1987). The
gender difference in knowledge about the composition
of local species in the rural sector may be due to the
traditional assignment of roles where from an early
age, girls are asked to collaborate with their mothers
in housework, while male children are sent with their
parents to work in the field. The latter being in closer
contact with nature have more knowledge about na-
tive species (Nates-Jimenez et al. 2010). A large per-
centage (26.61%) of the urban population indicated
that they recognized C. gayi, an Chilean endemic
species with no presence in the country. Perhaps this
is due to the little contact they have with amphib-
ian populations in the urban area, so its knowledge is
built upon foreign biodiversity documentaries seen on
television.

Perceptions

We found differences in the perceptions of people
at the level of gender and academic training concern-
ing the premise about the medicinal use of amphib-
ians. Women from both localities and participants
in studies at the primary level disagreed, unlike the
rest of the participants, especially some respondents
from rural areas and people with professional train-
ing who gave examples for the use of amphibians in
traditional medicine that have been documented both
in Latin America and Europe (Alves et al. 2008; En-
riquez Vézquez et al. 2006; De La Ossa-Lacayo and
De La Ossa 2012; Luiz and Vieira 2014; Teixeira et
al. 2020; Vallejo and Gonzalez 2015). The idea about
the nutritional value of amphibians yielded significant

differences at the local level, academic training and
ages, where participants from the rural sector, ado-
lescents and people without formal education stated
that they disagreed with the inclusion of these species
in the gastronomic spectrum of people. This is ac-
cording to Ellen et al.(1976) in Indonesia, where only
a select group of some traditional tribes were those
that consumed these species. Also, in Pakistan, Ali
et al. (2017) found that only 3% of the surveyed pop-
ulation would use amphibians as food; however, our
results showed that people with professional studies
and from the urban sector were in agreement with this
premise by having a broader gastronomic vision. In
the Colombian Amazon, some indigenous communi-
ties capture more than 180 species of fauna for their
consumption of which eight species are amphibians
(Osorno et al. 2014). These results contrast with
other studies carried out in China where some 225
species of amphibians are found and 75% are used as
food and for medicinal purposes (Nates-Jimenez and
Lindemann-Matthies 2015a; Xie et al. 2007). Like-
wise, in Nepalese amphibians are often consumed and
hunting frogs for food is a fairly common practice in
districts such as Gorkha (Shrestha and Shah 2017).
These results differ significantly from those obtained
in the present study.

Aesthetics played an important role and was a
great influence on the sympathy or aversion that peo-
ple feel towards amphibians. Women from rural lo-
calities and adolescents with primary and secondary
studies considered amphibians to be unpleasant, and
they regularly give value judgments to these species
(Campos et al. 2013). In contrast, men from both
localities and people with professional training con-
sidered amphibians pleasant. These perceptions can
be regulated by the knowledge obtained in their ed-
ucation or in their social environment or by direct
experiences. Brom et al. (2020) mention that many
times the interactions of people with amphibians in
their childhood expanded the knowledge of these peo-
ple about these species and were mostly related to
their positive feelings for amphibians. Another posi-
tive perception that varied between gender and local-
ity was the use of amphibians as pets, where 80.48%
of the rural population stated that they were against
this use, while in the urban population only 40.7% had
the same perception. This may be due to the fact that
in rural townships there is a greater predilection for
domestic pets, and they do not have much fascination
for wild species, an aspect that is more common in
the city (Mueses-Cisneros and Ballen 2007). However,
the highest percentage of respondents who strongly
disagreed that amphibians can be pets were urban
women. Among other beliefs that enhance people’s
positive perceptions of amphibians, we found that the
majority of respondents agreed with premises such as
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that amphibians consume harmful mosquitoes, which
is to be expected since these species are considered
mostly controllers of pests (Peltzer et al. 2005). Only
a small percentage of women in the urban sector re-
sponded that they did not agree with this belief. On
the other hand, the majority of the surveyed popu-
lation agreed that amphibians can sing. Several par-
ticipants even made sounds made by frogs and toads
that they had heard.

Negative perceptions about fauna are largely influ-
enced by the beliefs and folklore of the region where
they give superstitious connotations to animals. In
the case of amphibians these are commonly associ-
ated with witchcraft and diseases, giving it a nega-
tive image in society (Ceriaco 2012). In the present
study, differences were found between the public sur-
veyed at the local, gender and school level, where
the rural sector, mainly adolescent women distributed
between primary and secondary schools were in to-
tal agreement with premises such as that amphibians
shed milk through their skin, myths that have been
transmitted from generation to generation in various
human communities (Cuesta-Rios and Moreno 2012;
Gallardo 1994). In contrast, urban young adults with
technical and professional academic levels disagreed
with these negative myths.

As for whether the respondents considered am-
phibians harmful, a small percentage distributed
among women in the rural sector and some adolescent
respondents stated they fully agree with this premise.
Likewise, this group considered that amphibians can
be carriers of diseases, which can be a confusion with
the production of toxins by some species (Kahn et al.
2015). However, people’s perceptions of amphibians
did not have negative values as broad as those ex-
posed in work published by Prokop and Fancovicova
(2012) in Slovakia, where respondents (mainly own-
ers of farms and ponds in the rural sector) claim to
feel a strong hatred and repulsion towards amphibians
to the point of responding that they felt like killing
them. It is possible that the negative results of the
present study are less radical due to the poor knowl-
edge of people about amphibians, which may lead to
little interest in these species.

Interest in conservation

Colombia is the country with the second highest
number of amphibian species in the world with 849
species, but one third of its species are threatened
(Acosta-Galvis 2019, UICN, 2020). The National Pro-
gram for the Conservation of Amphibians in Colom-
bia and its Action Plan prioritizes a strategic line in
education, communication and community participa-
tion (Ministerio de ambiente y desarrollo Sostenible et
al. 2021). Specifically, in the Caribbean region, this

program warns about the impact of illegal amphibian
trafficking and the poor appreciation of the impor-
tance of amphibians and their ecosystem services by
local communities. This is why this policy document
highlights the importance of strengthening environ-
mental education and outreach for the apprehension
of local and scientific knowledge in order to gener-
ate community agreements for amphibian conserva-
tion (Ministerio de ambiente y desarrollo Sostenible et
al. 2021). However, so far, most amphibian conserva-
tion strategies are focused on autoecological evidence
without taking into account ethnozoological studies
to generate conservation measures that engages lo-
cal communities in a participatory process (Alves and
Souto 2011; Castillo and Ladio 2019).

We understand perception as a constructive pro-
cess where people organize the stimuli received by the
senses to form a conscious or unconscious impression
of things in the environment (Merleau-Ponty 1985).
In this sense, this interpretation is of great impor-
tance in the field of amphibian conservation since peo-
ple’s efforts to conserve species will depend on how
they are perceived. According to Castillo and Ladio
(2019) fognitive salience and cultural value play an
important role in local knowledge of wildlife species;
furthermore, they mention that research on cognition,
and on how people perceive nature, can give us an idea
of the degree of interest in adopting specific conser-
vation actions. Understanding the degree of interest
of urban and rural people in receiving information on
how to conserve amphibians is one of the objectives
of this study. Most of the participants had a positive
response to being linked to amphibian conservation
programs, in urban areas people interested in conserv-
ing amphibians consider them pleasant and useful (for
controlling insects or serving as pets). In the rural
area, the interested people had a greater knowledge
on amphibians, they recognized other uses (medicinal
and food), and they liked their song because it has
direct interaction with them. This interest in rural
people was greater in adolescents, adults and young
adults.

It was also found that people with a low level
of education in rural areas had a greater interest in
learning more. Perhaps the people who live in ru-
ral areas, by coexisting in the habitat of amphibians
due to their direct relationship with amphibians, have
generated greater interest because they are able to
hear their songs in the reproductive season and they
know about other ecological attributes, unlike people
who live in the city where they do not interact with
amphibians. Nates-Jiménez and Lindemann-Matthies
(2015a) mention that households in rural and remote
regions were more dependent on natural resources and
more connected to the local environment than house-
holds in more urban regions, especially when they
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had low income and have a higher direct relationship
with frogs and greater knowledge about them. Several
studies have determined that direct experience with
fauna increases knowledge and interest in conserving
it (Ceriaco 2012). For example, Brom et al. (2020)
report that there is a relationship between knowledge
and taste for amphibians; and in addition, the positive
experiences of people increase their environmental be-
havior.

All the perceptions of people must be considered,
regardless of their origin or veracity. Omne of the
goals of amphibian conservation is to inform and ed-
ucate the public about the importance of amphib-
ians in ecosystems, and the support of people could
make conservation much more successful (Zippel et
al. 2011). For example, the few participants who
were able to identify the endemic amphibian A. laetis-
simus gave valuable information about its habitat,
commenting that they had seen it in the daytime
and in a stream in the region. The participatory in-
ventories and the knowledge of the people who live
with the species day by day is very important, since
they are species that were believed to be extinct
and have been re-registered in areas where they had
not been studied, such as the harlequin frog Atelo-
pus lozanoi Osorno-Muiioz, Ardila-Robayo & Ruiz-
Carranza, 2001 which is only known from the original
description.

In the rural area of Santa Marta there is a high di-
versity of amphibians, some of them endemic, such as
the monotypic Geobatrachus walkeri Ruthven, 1915
and several Atelopus with good populations status
(Granda-Rodriguez et al. 2012, 2020). This region
have high potential for ecotourism. FKEspecially an
economic strategy including herpetology for tourists
could improve the income of families in the Sierra
Nevada de Santa Marta (Barrio-Amords and Man-
rique 2007). However, the local inhabitants have great
ignorance about these species, and this could hinder
conservation programs and deteriorate the area due to
unsustainable ecotourism (example soil compaction,
erosion and habitat alteration), since the area does
not have strong environmental institutions to protect
the environment (Noriega et al. 2020), which makes
environmental education a fundamental component in
wildlife conservation planning. It is necessary to have
an informed public about the problems and knowl-
edge of the local amphibian species to lead towards
more positive perceptions of the local communities
towards amphibians. As decision makers have more
knowledge and positive perceptions about amphib-
ians, there will be a greater willingness to conserve
these species (Lindemann-Matthies 2002). The 21st
century is considered the century of extinctions, as
some have argued, people will only understand the
importance of species if they know them and if they
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have developed an experiential relationship that medi-
ates significant learning, that is, people will not notice
the absence of a species of which they have no knowl-
edge; or they will not be worried about species” ex-
tinctions, which raises much concern due to the poor
knowledge that local actors have about amphibians
and how some negative attitudes reduce the conser-
vation interest for these species (Rudd 2011; Selinske
et al. 2020).

CONCLUSION

This is the first study on amphibian” ethnobiol-
ogy conducted in the Colombian Caribbean region,
where 70% of the research on amphibians are fo-
cused on species abundance, distributions, and check-
lists (Aldana-Dominguez et al. 2017). Understanding
people’s perceptions and attitudes on non-charismatic
species of fauna will refine and focalize conservation
and management efforts, especially in megadiverse
countries like Colombia. In this study, people’s knowl-
edge of amphibians reflected the little interest that ur-
ban people had on native biodiversity. Aesthetics was
the main factor affecting the perception of amphib-
ians, with comments about how disgusting are those
organisms for people even from a picture. This type of
comment occurred mainly in the urban sector, gener-
ating great concern about the conservation interest on
amphibians in the face of the current extinction crisis.
Experiential or direct experience is crucial to consol-
idating the positive perceptions of people about am-
phibians, and this highlights the importance of zoos
and participatory sampling in meaningful learning.
Every amphibian conservation project must have a
component that facilitates knowing the perceptions
and attitudes of local actors and decision-makers to
ensure the persistence of amphibian populations in
transformed landscapes.
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Additional Files

Add File 1. PERMANOVA summary tables reporting the contribution of locality, gender, age range, and educational level to the variation of knowledge
and perception of amphibians of the people interviewed in urban and rural locations in the Caribbean region of Colombia. Significant sources of variation

are highlighted in bold at P(perm) column.

Estimates of components

Response variable Source df SS MS Pseudo-F  P(perm) Unique perms of variation
Estimate Sq.root
Locality (Lo) 1 6845 6845 4.94 0.0001 9953 29803 5.4592
Gender (Ge) 1 536.56 536.56  0.60654 0.6117 9951 1.7446 -1.3208
Age range (AR) 3 8637.7 2879.2 3.2547 0.0019 9947 26417 5.1397
Educational level (EL) 5 7643.9 1528.8 1.7282 0.0673 9922 19382 4.4025
LoxGe 1 2173.1 2173.1 2.4565 0.0327 9954 13035 3.6104
LoxAR 3 2836.3 945.43 1.0687 0.3942 9950 2.8992 1.7027
LoxEL 3 901.65 300.55  0.33975 0.9163 9940 63.76 -7985
KNOWLEDGE: Composition of GexAR 3 2850.3 950.1 1074 0.3651 9940 1.8496 1.36
taxonomic groups GexEL 4 4121.9 1030.5 1.1649 0.3082 9933 7.4541 2.7302
RAXEL 8  6.12E+03  765.1 0.86488 0.5915 9915 19413 -4.4061
LoxGexRA 2 1.62E+03 810.03  0.91568 0.4776 9953 6.5117 -2.5518
LoxGexEL 2 3624.3 1812.2 2.0485 0.0778 9947 192.01 13857
LoxARxEL 2 498.15 249.07  0.28156 0.8985 9942 167.6 -12946
GexARXEL 5 2961.6 592.31  0.66956 0.7508 9934 94819 -9.7375
Res 356 3.15E+05 884.63 884.63 29743
Total 399 3.66E-+05 1531.3282
Locality (Lo) 1 1670.9 1670.9 1554 0.0001 6170 7.3917 2.7188
Gender (Ge) 1 38.31 38.31 0.19383 0.7576 9943 -7.6547 -2.7667
Age range (AR) 2 29183 14591  0.073828 0.9656 9937 -20876 -4569
Educational level (EL) 4 254.33 63582 0.3217 0.7199 9910 -20.16 -4.49
LoxGe 1 33364 33364 0.16881 0.7152 9906 -17863 -4.2264
LoxAR 2 121.71 60853 0.30789 0.6971 9935 -21577 -4.6451
LoxEL 3 358.92 119.64  0.60533 0.0426 9935 -17611 -4.1965
KNOWLEDGE: Number of known GexAR 3 371.9 123.97  0.62723 0.4372 9928 -13951 -3.7351
taxonomic groups GexEL 4 750.86 187.71  0.94977 0.2983 9920 -1.7544 -1.3245
RAXEL 8 1137.6 142.2 0.71948 0.4312 9927 -12032 -3.4688
LoxGexRA 2 33288 16644  0.084213 0.9357 9915 -55.08 -7.4216
LoxGexEL 2 235.05 11752  0.59463 0.3661 9923 -27943 -5.2861
LoxARXEL 2 45282 22641 0.11456 0.8943 9924 -65246 -8.0775
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KNOWLEDGE: Composition of

anuran species

KNOWLEDGE: Number of

species of anurans

PERCEPTIONS: Level of importance

of amphibians in nature

GexARxEL
Res
Total

Locality (Lo)
Gender (Ge)
Age range (AR)
Educational level (EL)
LoxGe

LoxAR

LoxEL

GexAR

GexEL

RAXEL
LoxGexRA
LoxGexEL
LoxARxEL
GexARxEL
Res

Total

Locality (Lo)
Gender (Ge)
Age range (AR)
Educational level (EL)
LoxGe

LoxAR

LoxEL

GexAR

GexEL

RAXEL
LoxGexRA
LoxGexEL
LoxARxXEL
GexARXEL
Res

Total

Locality (Lo)
Gender (Ge)
Age range (AR)

356
399

NN DN OC R WWN DN =

5

416.16
70361
78316

48661
132.94
3345
7698.2
566.47
791.04
1774.7
2691.5
5026
5322.3
3806.1
5068.6
980.28
4522.1

356 4.99E-+05
399  6.34E-+05

DO DN DN OO = 0 WN = DN =

ot

356
399

1
1
2

3220.5
1.8187
598.01
2352.6
326
51681
322.61
132.07
1351.8
1182.3
13422
1370.7
112.08
1523
1.04E+05
1.21E+05
110.7
32956
20098

83233
197.64

48661
132.94
1672.5
1924.5
566.47
395.52
591.57
897.16
1256.5
665.28
1903.1
2534.3
490.14
904.41
1401.3

3220.5
1.8187
299
588.14
326
25.84
107.54
44023
337.94
147.79
6711
685.33
56038
304.6
291.36

110.7
32956
10049

0.42113

2983
0.094865
1.1935
1.3734
0.40425
0.28225
0.42216
0.64023
0.89667
0.47476
1.3581
1.8085
0.34977
0.64541

3017
0.0062423
1.0262
2.0186
1.1189
0.088689
0.36908
0.1511
1.1599
0.50725
0.023033
2.3522
0.19233
1.0455

2.8634
0.90412
0.27568

0.7124

0.0001
0.9288
0.3041
0.1546
0.7547
0.0094
0.0092
0.7777
0.5695
0.9858
0.2356
0.0857
904
0.8421

0.0013
0.9814
0.3634
0.0846
0.0289
0.0094
0.7975
0.9403
0.3286
0.8636
0.9926
0.0954
0.8511
0.3987

0.0891
0.3137
0.7245

9938

9965
9958
9942
9912
9957
9946
9935
9933
9930
9906
9946
9928
9942
9895

9068
9925
9958
9939
9921
9953
9962
9956
9955
9932
9949
9952
9959
9955

4410
9916
9958

-37112
197.64

235.96
-60935
30.93
78683
-90775
-158.65
-182.81
-95462
-25588
-159.74
152.69
395.16
-339.71
-161.18
1401.3

14626
-13.91
872
44629
3.7668
-41882
-41501
-46835
8.2314
-31158
-86621
137.41
-87734
4296
291.36

0.36022
-0.16791
-3011

-6.0919
14059

15361
-7.8061
5.5615
8.8704
-9.5276
-12596
-13521
-9.7705
-5.0585
-12639
12357
19879
-18431
-12696
37434

3.8244
-3.7296
0.93381

6.6805

1.9408
-6.4716
-6.4421
-6.8436

2869
-5.5819
-9307
11722
-9.3667
2.0727
17069

0.60019
-0.40977
-1.7352
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PERCEPTIONS: Positive perceptions
about amphibians

PERCEPTIONS: Negative beliefs
about amphibians

Educational level (EL)
LoxGe

LoxAR

LoxEL

GexAR

GexEL

RAXEL
LoxGexRA
LoxGexEL
LoxARxEL
GexARxEL
Res

Total

Locality (Lo)
Gender (Ge)
Age range (AR)
Educational level (EL)
LoxGe

LoxAR

LoxEL

GexAR

GexEL

RAXEL
LoxGexRA
LoxGexEL
LoxARxEL
GexARXEL
Res

Total

Locality (Lo)
Gender (Ge)
Age range (AR)
Educational level (EL)
LoxGe

LoxAR

LoxEL

GexAR

GexEL

RAXEL
LoxGexRA

W w

W w
DO = W WINHF EBNRF R OO NNOC R WWNFERENFERFE OO OEN NN OB WWN -

NelNe))

co

28623
32826
87.36
39324
92.36
121.97
232.4
101.1
11484
43113
201.22
12977
15498
1459.6
61403
270.01
603.9
19449
188.19
283.6
147.31
140.37
711.93
120.55
286.51
182.67
442.37
33478
42726
820.58
130.21
871.94
826.22
352.23
569.29
762
757.76
974.99
1462.9
251.06

7.1558
32826
43.68
13108
30787
30493
29.05
50.55
5.7418
21556
40244
36451

1459.6
61403
135
150.98
19449
94096
94535
49103
35093
88991
60274
143.26
91336
88474
94305

820.58
130.21
435.97
206.56
352.23
284.65
254
252.59
243.75
182.87
125.53

0.19631
0.90054
1.1983
0.3596
0.8446
0.83654
0.79696
1.3868
0.15752
0.59138
1104

3537
0.65112
1.4316
1.6009
0.20623
0.99778
1.0024
0.52068
0.37212
0.94366
0.63914
1.5191
0.96852
0.93817

6.26
0.95271
3.1899
1.5113
2.5772
2.0827
1.8584
1.8481
1.7834
1338
0.91849

0.9051
0.2965
0.0253
0.7081
0.4017
0.4328
0.4884
0.2125
816
0.4943
0.3121

0.0001
0.5986
209
0.0919
0.8504
0.0436
0.0444
0.8371
0.9496
0.5404
692
0.1787
0.4539
0.5221

0.002

0.4237
0.0082
0.1257
0.0388
0.0376
0.0376
0.0706

0.0619

0.1472

0.4891

9948
9903
9944
9943
9949
9930
9942
9941
9947
9941
9942

9961
9954
9947
9925
9954
9953
9933
9939
9935
9914
9950
9938
9941
9922

9962
9957
9956
9930
9959
9951
9951
9931
9940
9910
9950

-4.4054
-0.39422
1.1402
-5.2702
-1.0726
-1.0529
-1.6062
4.2903
-10711
-5.5533
1.2301
36451

6.7956
-1.5807
4.6416
8.5222
-8.1394
-0.032972
0.051875
-8.5597
-10464
-1.1532
-10356
17073
-1.1069
-1.8916
94305

3.3358
-0.31054
34132
10509
23438
23341
26488
21.95
18922
10027
-3.3901

-2.0989
-0.62787
1.0678
-2.2957
-1.0357
-1.0261
-1.2674
2.0713
-3.2727
-2.3565
1.1091
6.0375

2.6068
-1.2573
2.1544
2.9193
-2853
-0.18158
0.22776
-2.9257
-3.2348
-1.0739
-3.2181
4.1319
-1.0521
-1.3754
9.7111

1.8264
-0.55726
5.8423
3.2418
4.8413
4.8312
5.1467
4.6851
4.3499
3.1665
-1.8412
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ST

CONSERVATION: Interest of people
to receive information on how
to conserve amphibians

LoxGexEL
LoxARxEL
GexARXEL
Res

Total
Locality (Lo)
Gender (Ge)
Age range (AR)
Educational level (EL)
LoxGe
LoxAR
LoxEL
GexAR
GexEL
RAXEL
LoxGexRA
LoxGexEL
LoxARxEL
GexARxEL
Res

Total

W w

ot

356
399

196.01
306.4
662.8
48519
62405
3727
324
82087
127.96
22994
110.5
144.43
89141
113.56
383.34
79057
88763
225.73
11298
38151
45022

98006
153.2
132.56
136.67

3727

32.4
41044
31991
22994
55249
48143
29714
28389
47918
39529
44382
112.87
2.2596
107.17

0.71709
1.1209
0.96991

1.51
0.30234
0.38299
0.29851
0.21457
0.51554
0.44924
0.27727
0.26491
0.44713
0.36885
0.41414

1.0532
0.021085

0.6265
0.3681
0.4836

0.0001
0.5879
0.6746
0.8389
0.6333

0.0382

0.0285
0.8141
0.8769
0.8444
0.6599
0.6165
0.3274
0.9999

9956
9948
9915

7210
9928
9926
9948
9910
9944
9955
9960
9941
9944
9944
9935
9937
9950

-13486
6.1616
-1.3343
136.67

18116
-3.5919
-7.5408
-11305
-9.1524
-8.1893
-13326
-14666
-13921
-12859
-20583
-21898
2.1249
-34029
107.17

-3.6723
2.4823

-1.1551
11691

4.2563
-1.8952
-2.7461
-3.3623
-3.0253
-2.8617
-3.6504
-3.8296
-3.7311
-3.5859
-4.5368
-4.6795

1.4577
-5.8334

10352
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Add File 2. Pearson correlation coefficient between knowledge and perception of amphibians with sociodemographic variables of the people interviewed
in urban and rural locations in the Caribbean region of Colombia.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Medicinal use (1)
Use for food (2) 0.28
Are nice (3) 0.17  0.05
Use for pets (4) 0.05 0.17 0.03
Control harmful insects (5) 0.01 -0.02 0.12 0.01
Sing (6) -0.02 0.02 0.09 -0.10 0.20
Secrete milky substances (7) -0.13 -0.08 -0.13 0.02 0.10 0.13
Inflate or explode (8) 0.01 0.06 -0.03 -0.03 -0.05 0.12 0.21
Cause warts (9) 0.09 0.12 -0.11 0.00 -0.11 -0.09 0.20 0.27
Carry diseases (10) -0.04 0.10 -0.23 0.07r -0.13 -0.08 0.07 0.12 0.34
Are harmful (11) -0.09 -0.04 -0.39 0.10 -0.09 -0.16 0.06 0.13 0.21 0.24

Number of known taxonomic 0.10 0.03 -0.03 0.12 -0.07 -0.06 -0.03 -0.11 0.00 0.00 0.03
groups (12)

Number of species of anurans (13) 0.14 0.07 0.10 0.08 0.03 0.06 -0.02 0.01 -0.03 -0.07 0.01 0.06

Age (14) 005 -0.03 023 -020 014 026 0.03 019 -0.10 -0.21 -0.19 -0.13 0.11

Gender (15) -0.10 -0.02 -0.13 -0.07r -0.02 0.04 0.05 0.10 0.10 0.05 0.06 -0.08 -0.08 0.00

Locality (16) -0.17 -0.24 -0.10 -0.03 0.15 020 0.18 0.16 0.00 0.03 001 -022 -0.18 0.07 -0.02
Educational level (17) 021 022 021 -0.04 -0.10 -0.02 -0.26 -0.02 -0.07r -0.12 -0.08 0.20 0.18 0.12 0.00 -0.65
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Add File 3. Adjusted models explaining people’s interest in receiving information on how to conserve amphibians in urban and rural areas in the Caribbean

region of Colombia. Best adjusted model per each locality is highlighted in bold.

AlCc RSS Number of variables Selected variables
1014.8 30691 1 3
1013.1 30128 2 3;4
1013.6 29895 3 3;4;7
Urban locality  1014.2 29662 4 3-5;7
1015 29473 5 3-5;7;9
1016.3 29352 6 3-7;9
1037.3 29098 16 All
751.36  8625.8 1 14
743.18  8190.9 2 5;14
740.58  7999.6 3 5;12;14
737.98  T7811.4 4 5;8;12;14
Rural locality  736.02  7652.1 5 5;8;12;14;16
735.18  7537.1 6 2;5;8;12;14;16
734.84  7442.2 7 2:5:6;8;12;14;16
734.56 7349.8 8 1;2:5;6:;8;12;14;16
747.23  T138.4 16 All

1 = Medicinal use; 2 = Use for food; 3 = Are nice; 4 = Use for pets; 5 = Control harmful insects; 6 = Sing; 7 = Secrete milky substances; 8 = Inflate or
explode; 9 = Cause warts; 10 = Carry diseases; 11 = Are harmful; 12 = Number of known taxonomic groups; 13 = Number of species of anurans; 14 =

Age; 15 = Gender; 16 = Educational level
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Add File 4. Description of the number of people interviewed by socio-demographic and geographic factors (age, gender, educational level and location)

Locality =~ Gender

Age range

Educational level

Strongly disagree

Neither agree/disagree

Agree

Totally agree

Female

RURAL

Male

Female

URBAN

Male

ADOLESCENT

ADULTS

YOUNG ADULTS

OLDER ADULTS

ADOLESCENT

ADULTS

YOUNG ADULTS

OLDER ADULTS
ADOLESCENT

ADULT

YOUNG ADULTS

ADOLESCENT

Primary
Secondary
none
Primary
Professional
Secondary
Technical
Primary
Professional
Secondary
Technical
none
Primary
Primary
Secondary
none
Primary
Professional
Secondary
Technical
none
Primary
Professional
Secondary
Technical
none
Primary
Secondary
none
Professional
Secondary
Professional
Secondary
Technical
Professional
Secondary

2

DN

10

11

25

19

18
3
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