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Resumen

Este estudio tuvo como objetivo documentar y analizar el conocimiento y la
percepcion que los residentes de Punta Allen y Punta Herrero tienen sobre los
cocodrilos de la Reserva de la Biosfera Sian Ka’an (RBSK). Se realizaron dos visitas
durante 2019 y 2020 para aplicar encuestas semiabiertas a los pobladores mayores
de 18 afos en Punta Allen (n=71) y Punta Herrero (n=13) y en el 2021 para participar
en actividades de comunicacion y divulgacion cientifica. La encuesta conté con
secciones sobre conocimiento general acerca de la poblacion de cocodrilos, su
avistamiento como actividad turistica y la percepcidén de los pobladores sobre los
cocodrilos, ademas se realizaron talleres de divulgacion y la entrega de materiales
informativos a los lugarefios y a las cooperativas turisticas de Punta Allen. Durante
el desarrollo de este proyecto se logré el primer acercamiento con esta tematica de
investigacion a dos comunidades en una zona donde habitan el cocodrilo de
pantano (Crocodylus moreletii) y el cocodrilo americano (C. acutus). Documentar y
evaluar el conocimiento de los comunitarios es el paso inicial para fortalecer y
ofrecer informacion adecuada sobre la biologia, importancia y conservacion de las
especies, lo que adicionalmente permitira establecer estrategias para lograr una
coexistencia positiva entre humanos y fauna silvestre. Ademas, las actividades
turisticas en contacto con vida silvestre que siguen pautas adecuadas de
avistamiento pueden ser excelentes estrategias para la conservacion vy
sensibilziacion, adempas de una fuente de ingresos econdmicos. Los resultados
mostraron que los habitantes de ambas comunidades tienen un nivel medio de
conocimientos sobre aspectos basicos de la biologia de los cocodrilos; su actitud
ante el peligro que representan y la proximidad que toleran hacia los cocodrilos es
positiva. Los lugarefios observan cocodrilos con frecuencia en lugares donde
realizan actividades turisticas como parte de su trabajo, los avistamientos parecen
estar reforzando sus conocimientos empiricamente; sin embargo, tienen poca
informacion sobre los sitios de anidacion. Aunque segun los encuestados
(dedicados a actividades turisticas) los cocodrilos no son importantes en su
actividad econdmica, pero si mostraron una actitud positiva para conservarlos en la

RBSK y para aprender mas sobre ellos. Es necesario desarrollar un programa de



comunicacion que llene el vacio de conocimiento de los lugarefios, para promover
la conservacion y la convivencia positiva con los cocodrilos. Ademas, se requiere
de la inclusion de la poblacion menor de 18 anos en estudios de diagnostico
similares y la elaboracion de actividades educativas y de sensibilizacion que puedan
ser incluidas de manera formal en el plan de estudios de las instituciones educativas
de las comunidades, debido a que desde etapatas tempranas la sensibilziacion es

mas apropiada y la poblacién suele ser mas receptiva.

Palabras clave: Crocodylus acutus, Crocodylus moreletii, coexistencia, acciones

comunitarias, manejo de recursos.



Capitulo introductorio

El conocimiento se define como resultado o producto de las acciones de conocer, y
es posible identificarlo a partir de la realizacidon de una tarea o una actividad (Ribes-
Ifiesta 2007). Segun Ryle (1949) y Malcolm (1977), el conocimiento se relaciona con
el conocer como una accion. Si bien no todos los verbos denotan acciones, el
conocimiento si se encuentra ligado a la experiencia. De esta forma, el conocimiento
local es un conjunto de creencias, costumbres, observaciones y experiencias con el
ambiente y consistentes entre si para quienes lo comparten (Farrington y Martin
1998, Dixon et al. 2001).

De manera casi indisoluble este conocimiento esta ligado a la forma en como
los individuos perciben el ambiente y lo que les rodea; principalmente se genera por
la educacion (formal e informal), asi como por la experiencia percibida a través de
los sentidos y su relacion con el entorno. La percepcion de lo ambiental se ha
descrito como el resultado de la interaccion continua entre el ambiente natural y el
social que construyen parte de lo que conocemos como “cultura” (Verde et al. 2009).
Generalmente se construye de una forma colectiva y tiene una alta importancia en
las relaciones que se establecen con el ambiente (Fernandez 2008, Manzano-
Garcia y Martinez 2017). La percepcidn influencia la manera en que las poblaciones
humanas se relacionan y perciben su entorno; es decir, el uso que les dan, la
connotacion cultural o la valoracion positiva o negativa, siendo esta ultima altamente
ligada a la tension entre vida silvestre y humanos cuando coexisten (Manzano-
Garcia y Martinez 2017). Por tanto, estas percepciones estan asociadas al presente,
a sus experiencias y pueden ser dependientes de variables personales, culturales,
sociales y econdmicas (Barraza y Pineda 2003, Calixto-Flores y Herrera-Reyes
2010, Espejel-Rodriguez y Flores-Hernandez 2015).

Una manera de evaluar la percepcion y el conocimiento popular sobre algun
tema es la aplicacibn de encuestas y entrevistas, que provean informacion
directamente de la poblacion muestreada; ademas, los estudios que incluyen a las
comunidades humanas tienen un alto valor en las investigaciones sobre
conservacion y manejo de la vida silvestre (Escobedo-Galvan 2004, Balaguera-
Reina y Gonzalez-Maya 2010, Valdelomar et al. 2012), dado que las formas de



percibir al ambiente, tienen una alta influencia en las acciones de las personas y en
su actuar para y con la naturaleza. Documentar dichas relaciones mejora ademas
las formas de relacionarse entre la sociedad y la vida silvestre (Pefia-Mondragon et
al. 2013). Por ello, si se intenta guiar hacia la proteccion de una especie de vida
silbestre o el entorno natural generalizado, es necesario conocer y entender primero
la visidn de las personas que se relacionan diaria y directamente con estos espacios
o especies (Profice et al. 2015). En muchos casos, las relaciones directas entre
humanos y vida silvestre involucran a los grandes depredadores, relacién que se ha
vuelto visible debido a los incidentes ocurridos entre depresadores y humanos e
incluso ha escalado hasta interacciones negativas. Uno de los grupos de grandes
depredadores involucrados son los cocodrilianos, reptiles que han tenido pocos
cambios anatomicos a lo largo del tiempo.

Los cocodrilianos son animales ectotermos: su dependencia a la temperatura
ambiental ha delimitado su distribucion en las zonas tropicales y subtropicales del
planeta. Ademas, al ser semiacuaticos se encuentran asociados a cuerpos de agua
en macizos continentales y en zonas maritimas (Grigg y Kirshner 2015). Las
especies de cocodrilos que habitan en México son: el cocodrilo américano
(Crocodylus acutus) y el cocodrilo de pantano (C. moreletii).

El cocodrilo americano (C. acutus) es la especie con mayor distribucion en
América; habita en las costas, islas y cuencas del interior del continente en: Islas
Caiman, Colombia, Costa Rica, Cuba, Ecuador, Estados Unidos, El Salvador,
Guatemala, Haiti, Honduras, Jamaica, Nicaragua, México, Panama, Peru,
Republica Dominicana y Venezuela (Thorbjarnarson 1989, Escobedo-Galvan 2004,
Thorbjarnarson 2010). En México se distribuye en tres macroregiones: costa del
Pacifico desde Sinaloa hasta Chiapas, la cuenca del Rio Grijalva en Chiapas y las
costas del Mar Caribe y norte de Yucatan (Sigler y Ramirez-Velazquez 2000, Ponce-
Campos et al. 2012). C. acutus es considerada una especie bajo proteccion especial
(Pr) por la legislacién mexicana (NOM-059-SEMARNAT-2010) (DOF 2019), y se
encuentra enlistada en el Apéndice | de la Convencion sobre el Comercio
Internacional de Especies Amenazadas de Fauna y Flora Silvestres (CITES) con
expecion de las poblacones de la costa del Pacifico (Apéndice Il) (CITES 2019).



Ademas, es considerada una especie Vulnerable (VU) en la Lista Roja de la Union
Internacional para la Conservacion de la Naturaleza (UICN) (Thorbjarnarson 2010,
Ponce-Campos et al. 2012). Los principales problemas que C. acutus enfrento en el
pasado en México fueron la caceria y la destruccion de su habitat; sin embargo,
actualmente sus poblaciones estan recuperadas y en aumento (IUCN 2020).

El cocodrilo de pantano (C. moreletii) habita principalmente en pantanos,
lagos y rios del Petén en Guatemala, Belice y México, en este ultimo a lo largo de
la vertiente del Golfo de México y zonas bajas desde Tamaulipas hasta Quintana
Roo (Guzman-Arroyo 1973, Alvarez del Toro 1974, Ross 1998, Cedefio-Vazquez et
al. 2006). También conisderada como especie bajo proteccion especial (Pr) (NOM-
059-SEMARNAT-2010) (DOF 2019), y en el Apéndice Il de la CITES, (CITES 2019);
y como especie de Preocupacion Menor (LC) en la Lista Roja de la UICN (Cedefio-
Vazquez et al. 2012). A lo largo de los afios ha aumentado el interés economico
sobre el cocodrilo de pantano debido a las caracteristicas de su piel, mismas que lo
hacen rentable para la industria peletera (Platt y Thorbjarnarson 2000). Esto propicié
una caceria excesiva hace mas de 40 anos de sus poblaciones silvestres, la cual
fue visible y tolerada a pesar de su ilegalidad a causa de regulaciones insuficientes,
dejando agotadas las poblaciones a lo largo de toda su distribucion (Powell 1973,
Alvarez del Toro 1974, Platt y Thorbjarnarson 2000). Lo que ha motivado a centrar
esfuerzos en la elaboracion de acciones y planes para su manejo y conservacion
(Ross 1998), logrando que actualmente las poblaciones de C. moreletii se
encuentran en numeros estables (IUCN 2020).

En México, ambas especies de cocodrilos ocupan areas de contacto
frecuente con humanos —C. acutus en la zona del Pacifico y C. moreletii en el Golfo
de México y la Peninsula de Yucatdn— desde grandes ciudades como Puerto
Vallarta, Jalisco o Villahermosa, Tabasco, con cientos de miles de habitantes, hasta
pequefias comunidades rurales como Coyame, Veracruz o Punta Allen, Quintana
Roo, con apenas 400-500 habitantes. En Quintana Roo, ambas especies cohabitan
a lo largo de la zona costera, donde se localizan asentamientos humanos de
distintos tamaros en extension y poblacion; algunos de los cuales reciben decenas

de turistas al afio (Lozano 2016).



La posibilidad de encuentros cercanos de humanos con fauna silvestre en su
habitat, puede llevar a eventos en su mayoria negativos que se ven influenciados
por experiencias previas y/o la transmision de estas; ademas, cuando las
necesidades y metas de alguno de los grupos se ven impactados de forma negativa,
dichas acciones toman una connotacidén de riesgo, principalmente para la fauna
(Madden 2004, Frank 2016). Esta interaccion ha significado la generacion de una
competencia por recursos como alimento, sitios de anidacion o vivienda, que parece
ser casi tan antigua como la coexistencia misma entre las partes, ocurriendo
practicamente en todos los continentes (Lamarque et al. 2009, Chomba et al. 2012).

Los tres niveles en los que se enmarca esta interaccién son: 1) local, que
comprende la molestia de la poblacién humana por las afectaciones causadas por
los cocodrilos, lo que conlleva actitudes negativas; |lI) gubernamental,
principalmente dirigido a las politicas del sector que no responden ni atienden de la
manera correcta las situaciones que involucran a cocodrilos y humanos; y por
ultimo, 1ll) aspecto ecoldgico relacionado con la muerte de los cocodrilos —en su
mayoria adultos— que implica un desequilibrio en su poblacién (Garcia-Grajales
2013). Estas interacciones se han visto agravadas por percepciones populares
erroneas o exageradas, asi como por accidentes ocurridos, poniendo en riesgo la
seguridad y conservacion de las poblaciones de cocodrilos (Escobedo-Galvan
2004). Un ejemplo claro son los ataques de cocodrilos a humanos, pues si bien en
el neotrépico no son tan comunes (Hall 1991, Marlin et al. 1995, Garcia-Grajales
2013), en otras partes del mundo como Asia, Africa y Oceania son eventos
recurrentes que en numerosos casos han resultado fatales (Conover y Dubow 1997,
Fergusson 2004, Caldicott et al. 2005, Langley 2005, Gopi y Pandav 2009, Chomba
et al. 2012, Sideleau y Britton 2012, Fukuda et al. 2014). En el caso de México, se
han registrado 269 ataques de cocodrilos a personas desde 1868 a la actualidad
segun CrocBITE (2020), en su mayoria no fatales (n=199) y para Quintana Roo se
han documentado 38 casos.

A pesar de que estas interacciones estan ocurriendo en todo el mundo, el
conocimiento y la percepcion social en areas habitadas por cocodrilos no han sido

aun ampliamente abordados, sin embargo, estas investigaciones empiezan a



hacerse cada vez mas frecuentes y relevantes. Por medio de los estudios sobre
conocimiento y percepcion, se ha comenzado a entender la relacion entre los
cocodrilos y los seres humanos, buscando que la coexistencia sea segura para
ambas partes y se encause a la conservacion de las especies silvestres. Los
estudios realizados presentan diferencias en las estrategias para la obtencion de la
informacion, enfoques y publicos tratados, asi como en los resultados y
conclusiones; sin embargo, coinciden en la relevancia de profundizar y considerar
los saberes de los lugarefios, su percepcidn y la interaccion con los cocodrilianos,
para establecer planes de conservacion, manejo, aprovechamiento y mitigacion de
incidentes. En en el presente trabajo se documenta el conocimiento y la percepcion
de los habitantes de Punta Allen y Punta Herrero, sobre los cocodrilos (Crocodylus
acutus y C. moreletii) de la Reserva de la Biosfera Sian Ka’'an, donde la actividad
econdmica principal es el turismo de playa, avistamiento de vida silvestre y pesca
deportiva en la reserva, lo cual implica interaacidon potencial entre los pobladores y

tursistas con estos reptiles.



Articulo

Knowledge and positive perception about crocodiles by the inhabitants of

two communities of the Sian Ka’an Biosphere Reserve

Javier A. Benitez-Moreno?, José Rogelio Cedeno-Vazquez?, Delma Nataly
Castelblanco-Martinez"*, Jorge Correa-Sandoval®

aDepartamento Sistematica y Ecologia Acuatica, El Colegio de la Frontera Sur, México,
bDireccion de Catedras, Consejo Nacional de Ciencia y Tecnologia, Universidad de
Quintana Roo, Fundacion Internacional para la Naturaleza y la Sustentabilidad, México;
cDepartamento Conservacion de la Biodiversidad, El Colegio de la Frontera Sur, México.

CONTACT: Delma Nataly Castelblanco-Martinez castelblanco.nataly@gmail.com
Cétedras CONACYyT, Consejo Nacional de Ciencia y Tecnologia, Chetumal, Quintana Roo,
México.

Acknowledgements

We are deeply grateful to all the participants from Punta Allen and Punta Herrero, who gave
us their time and information during the workshops and the application of the surveys. We
also thank our colleagues Sarah Landeo, Jessica Reyes, Lizbeth Lara and José¢ Manuel Garcia
for their valuable support during the field activities. Finally, we would like to thank the
authorities of the Comision Nacional de Areas Protegidas (CONANP) for the facilities to get
on the SKBR.

Funding

This work was supported by the project "Actions for the Conservation of Aquatic Megafauna
in the Sian Ka'an Complex (PROREST, CONANP), the Student Research Assistance
Scheme (SRAS) of Crocodile Specialist Group (CSG-IUCN), El Colegio de la Frontera Sur
(ECOSUR) and the Consejo Nacional de Ciencia y Tecnologia (CONACyT) because of the
master’s degree grant.

ORCID

Javier Arturo Benitez-Moreno https://orcid.org/0000-0003-2709-0248

José Rogelio Cedefio-Vazquez https://orcid.org/0000-0001-7763-902X

Delma Nataly Castelblanco-Martinez https://orcid.org/0000-0003-3229-8406

Jorge Correa Sandoval https://orcid.org/0000-0002-0810-4029



Knowledge and positive perception about crocodiles by the inhabitants of

two communities of the Sian Ka’an Biosphere Reserve

Abstract

Contact between wildlife and humans has become frequent due to the expansion and growth
of human populations; therefore, it is necessary to work with local people to get insights of
their relationship with wildlife and strengthen positive coexistence. Semi-open interviews
were conducted in Punta Allen (n = 71) and Punta Herrero (n = 13) in the Sian Ka'an
Biosphere Reserve (SKBR), Quintana Roo, Mexico. Although the inhabitants of both
villages have a medium level of knowledge about crocodile biology, their attitude towards
the danger and proximity to crocodiles is positive. The crocodile sightings have reinforced
their knowledge empirically; although crocs are not important in their economic activity, they
showed a positive attitude to keep them in the SKBR and to learn more about them. It is
necessary to develop a communication program that fills the gap in the local’s knowledge, to

promote conservation and positive coexistence between crocodiles and humans.

Key words: Crocodylus acutus, Crocodylus moreletii, Human-crocodile interactions,

Knowledge-perception

Introduction

Local knowledge is a set of beliefs, traditions, observations, and experiences with the
environment, consistent with each other for those who share it (Farrington & Martin, 1998;
Dixon et al., 2001). The perception on the environment has been described as the result of
the continuous interaction between the natural and social environments, building part of what
is known as culture (Verde et al., 2009). It is often constructed collectively and has a high
importance in the relationships with the environment (Ferndndez, 2008, Manzano-Garcia &
Martinez, 2017). One way to evaluate this perception and local knowledge is the application
of surveys and interviews, which provide information directly from the sampled population;
furthermore, studies that include human communities have a high value in research on
conservation and wildlife management (Escobedo-Galvan, 2004; Balaguera-Reina &

Gonzélez-Maya, 2010).



Many of the human settlements around the world are established near places plenty
of resources that can sustain their populations and their relationship with their environment
(Morales & Damian, 2006; Bricefio-Avila, 2009). Additionally, the expansion into protected
and conserved natural areas has become more common over time (Balaguera-Reina &
Gonzalez-Maya, 2009). This closeness has forced humans and crocodiles to maintain a direct
interaction, which is defined as negative or positive based on the impact of the actions that
one group have on the other (Nyhus, 2016; Glikman et al., 2019). Negative interactions are
influenced by previous experiences or the transmission of these; and when the needs of
humans are negatively impacted, these actions take on a connotation of risk, mainly for fauna
(Madden 2004, Frank, 2016).

Crocodiles are among the species in need of attention regarding their conservation
status and their interaction with humans, relationship that sometimes generates negative
attitude toward crocodiles, based on media influence, a gap of knowledge, misperceptions
and attack incidents, putting the safety and conservation of crocodile populations at risk
(Escobedo-Galvan, 2004; (Garcia-Grajales & Buenrostro-Silva, 2019)

The American crocodile distribution range extends from the southern tip of Florida,
along both the Atlantic and Pacific coasts of Mexico, Central America, and northern South
America, as well as the Caribbean islands of Cuba, Jamaica, and Dominican Republic
(Kushlan, 1988; Thorbjarnarson et al., 2006, Ponce-Campos et al., 2012). The main problems
that C. acutus faced in the past in Mexico were hunting and habitat destruction; currently its
populations are recovering and increasing (International Union for Conservation of Nature
[IUCN], 2020).

The other crocodile species in Mexico is the Morelet’s crocodile (C. moreletii), which
distribution range includes freshwater ecosystems and less frequently saline environments
from Petén in Guatemala, Belize, and south-eastern Mexico (Ross, 1998; Cedefio-Vazquez
et al., 2006; Garcia-Aguilera, 2010; Platt et al., 2010). An excessive hunting of C. moreletii
in the wild had place in the past, causing the depletion of the populations throughout their
entire range (Powell, 1973; Alvarez del Toro, 1974; Platt & Thorbjarnarson, 2000), currently
the populations of C. moreletii are recovered and in stable numbers (IUCN, 2020).

In Mexico, both species occupy areas of frequent contact with humans, C. acutus in

the Pacific coast, C. moreletii in the Gulf of Mexico, and both species in the Yucatan



Peninsula. In Quintana Roo, both species coexist along the coastal zone, where human
settlements of different sizes in extension and population are located. Some of these locations
receive dozens of tourists per year (Lozano, 2016; Damian, 2020), increasing the number of
people visiting the areas with presence of crocodiles. Particularly, the Sian Ka’an Biosphere
Reserve —a large natural protected area of Quintana Roo — receives an increasingly amount
of tourist per year, and it can be inferred that the principal threat on aquatic fauna and flora
is anthropogenic in nature. With this background, the main objective of this research was to
document and evaluate the knowledge and perception of the Sian Ka’an locals, a first step in

the way to enhance and promote a positive coexistence between humans and crocodiles.

Methods

Study area

The Sian Ka’an Biosphere Reserve (SKBR) is located on the Mexican Caribbean coast
(Mazzotti et al. 2005). The vegetation in SKBR includes patches of jungle, flooded grassland,
and savanna, dominated by grassland (Cladium jamaicense) and extensions of white
(Laguncularia racemosa), black (Avicennia germinans), and red (Rhizophora mangle)
mangroves (Centro de Investigaciones de Quintana Roo [CIQRO], 1983; Duran & Olmsted,
1990; Secretaria del Medio Ambiente y Recursos Naturales [SEMARNAT], 1996; Mazzotti
et al., 2005). There are two major villages in the SKBR, Punta Allen and Punta Herrero
(Figure 2).

Punta Allen (PA) is located at the end of a peninsula (19° 47" 59" N 87° 28’ 35" W),
which extends almost 50 km south of Tulum, Quintana Roo, flanked by the Caribbean Sea
and a large system of coastal lagoons. Punta Allen has a population of 469 inhabitants (294
over 18 years old), three educational centres (kindergarten, primary and secondary) and an
average of 7.5 years of schooling (Instituto Nacional de Estadistica y Geografia [INEGI],
2010a). The main economic activities developed in the community are sport fishing, the
sustainable use of spiny lobster (Panulirus argus) and tourism focused on wildlife watching
(INEGI, 2010a; Ley-Cooper et al., 2013; Cabrera-Borraz et al., 2018).

Punta Herrero (PH) is located south of Tulum (19° 19" 15 " N 87° 27" 45" W), at one
of the peninsular ends that form the Ascension Bay. The surrounding vegetation consists of

jungle and mangrove, like in Punta Allen. It has 61 inhabitants (13 over 18 years old), 34



dwellings, an average of 5.5 years of schooling, and does not have educational centres
(INEGI, 2010b). The main economic activities in the community are the sustainable use of
spiny lobster (P. argus) and many fish species, as well as sport fishing, which was recently
implemented (INEGI, 2010b; Gémez-Dzib, 2016).
Surveys
We applied individually questionnaires to permanent residents of Punta Allen and
Punta Herrero over 18 years of age, without distinction of sex, occupation, or educational
level. The questionnaires were carried out randomly and while the respondents were in their
homes or their workplaces. The sample size was calculated considering the total size of the
population in each community, with a 0.10% error and 0.90% confidence, and securing at
least the 10% of the total population (Rowtree, Duverger & Turner in Tecla, 1993).
The surveys were conducted from August to October 2019 and from November 2020
to January of 2021. The instrument consisted in a semi-open model; we considered extra data
from the respondents that could provide an idea to understand better the community context
(Vela, 2001; Tarrés, 2004). The survey included five sections: consent notice, interview data,
basic biological information about crocodiles, sighting of crocodiles during tourist activities
(results not included in this paper), and perception on crocodiles. This study, including the
survey with an informed consent was approved by the El Colegio de la Frontera Sur
(ECOSUR) Ethics Committee.
Data analysis

The data obtained were organized in tables in the Excel® program, and the statistical
treatment was applied in the SigmaStat3.5® software. 4 priori, exploratory descriptive
statistics (percentages and frequencies) were carried out to know the general pattern of the
data. Mention percentage was the selected way to present the results, especially for the open
questions. When delving into specific questions (importance, danger, and liking for
crocodiles) was necessary, inferential statistical methods were performed, after corroborating
the lack of data normality with the Kolmogorov-Smirnov test, Mann-Whitney and Kruskal-
Wallis tests were applied using the software SigmaPlot10.0®. Additionally, an evaluation of
the level of knowledge was performed, designing a scale (low, medium and high) based on
published literature about the topic of the questions. The behaviours of crocodiles mentioned

by locals were organized and adapted from Boucher et al., 2021.



Results

Surveys

Seventy-one interviews (62% men and 38% women) were conducted in Punta Allen (PA),
and 13 (all men) in Punta Herrero (PH). The average age of the interviewees was 41.6 years
old in PA and 51.38 years old in PH. Forty-eight percent (n=34) of the respondents in PA are
engaged in economic activities related to water such as tour guides, sport fishing, and
eventually lobster fishery (during the utilization season), 52% (n=37) are engaged in other
economic activities, however, they stay near the beach and docks. In the case of PH, 92%
(n=12) are fishermen and live near the bodies of water. Regarding the level of studies,
although they have different educational levels, the most common were primary and
elementary school (Table 1).

Punta Allen

About 68% of the respondents do not know which crocodile species inhabit the
SKBR, 18% mentioned to know of two species, C. acutus and C. moreletii, while 8% and
9% know of at least one species, respectively, however, only a little more than 12% know
how to identify or recognize the mentioned species, the remaining 87% do not know.
Regarding the crocodiles’ diet, the interviewees mentioned fish (42%) and mammals (30%)
as the most common; a separate group was considered as “other” (15%) in which responses
such as “meat and chicken” were included, as the food provided to wild crocodiles by
humans. Although dogs and humans were also mentioned as part of the diet, they were
included in mammals (Figure 1A).

In relation to crocodile abundance, 94% of the respondents could not answer which
of the species is more abundant, 3% said that the American crocodile is more abundant and
3% said that it is the Morelet’s crocodile. Regarding usual sighting sites, 100% indicate
places with abundant water and mangroves, some also mentioned “pastures” and muddy
areas. About the activity of crocodiles, respondents mentioned crocodile behaviours such as
sunning, swimming, or foraging (Figure 1B).

Regarding the season of sighting, almost 44% said they saw crocodiles evenly
throughout the year, while 18% said it was more common during dry season, and 11% in the
rainy season, 27% could not define a season. The most common places where respondents

have seen crocodiles in the SKBR are Boca Paila (20%), the “Laguna del embarcadero” in



the town (12%) and “El Faro” (10%), the rest of the sites had a lower percentage of mention
(Figure 2).

According to 17% of respondents, the places where crocodile nests can be found are:
Laguna Negra (4%), Muyil creeks, Tres Marias, creeks at the bottom of the bay (3%), Cayo
Culebra, El Faro, Boca Paila bridge (1%), the rest of the respondents do not know nesting
areas (83%). Regarding the threats that crocodiles face in the SKBR, 45% of the locals
recognized at least one threat, these responses were categorized into potential threats (those
that locals assume or have been reported in the literature) and actual threats (those for which
incidents have already occurred, according to locals) (Figure 3).

The respondents were also asked about their liking for crocodiles, 63% said they like
them, 17% responded they do not like them, and 18% were indifferent to them. On the
dangerousness of crocodiles, 62% of respondents said that crocodiles are dangerous, 35%
said they are not, and 3% did not answer the question, however, 66% or the positive
respondents conditioned that dangerousness to the proximity to the specimens, provocation
or territory invasion.

In relation to the importance of crocodiles, 63% of respondents believe that crocodiles
are important, the remaining 37% do not consider them important. Of the fraction that
responded positively, 18% do not know the reasons of their importance, the remaining 82%
gave several options for why they consider crocodiles important (Figure 4A). Regarding the
use and exploitation of crocodiles, besides the tourism, 62% know other forms of
exploitation, being leather the most popular (49%) (Figure 4B).

Regarding the size of the crocodile population, only respondents with more than 10
years of living in the locality were considered, and were divided into three groups (10-20,
21-30 and 31+ years). In the three groups, most respondents answered that currently the
crocodile population in the SKBR is larger, 64%, 66% and 80% respectively. Regarding the
arrival of sargassum and whether it has any negative effect on crocodiles, 32% of respondents
said that yes, 61% said no, and the remaining 7% said they did not know if it affects them or
not, the reasons why it affects them or not were varied (Table 2).

Finally, respondents mentioned that the information given during the survey was
obtained by personal experience (all respondents) but other sources such as internet,

documentaries and TV shows, classes and comments from other locals, were also mentioned.



Punta Herrero

The 46% of the respondents know that C. acutus and C. moreletii inhabit the SKBR,
8% know C. acutus, 8% know C. moreletii, while the remaining 38% said they do not know;
only 15% said they can recognize both species, 8% identified only the Morelet’s crocodile
while the rest (77%) unknow how to identify them. Regarding the feeding habits of
crocodiles, the respondents mentioned that crocs mostly prey upon fish (55%) and mammals
(20%) (Figure 1A). Seventy-seven percent of the respondents did not know which species
has the largest population, the remaining 23% said that the Morelet’s crocodile population is
the largest. Regarding the characteristics of the place where crocodiles are sighted, 100%
mentioned water and mangrove, 15% also mentioned grassland. Among the crocodile
behaviours recognized by the respondents were sunning, swimming, and foraging (Figure
1B). Most of the respondents mentioned that crocodiles can be seen all year round (54%),
23% said it is more common in the rainy season, 8% said it is more common in the dry season,
and 15% denied knowing about it. Regarding nesting and sighting areas, Rio Katil was the
most mentioned (23%) (Figure 2). All respondents do not consider that there are any threats
to crocodiles in the Reserve.

On liking crocodiles, 77% of respondents said they like them, 15% said they do not
and the remaining 8% said they do not know. On the dangerousness of crocodiles, 23% said
they are dangerous animals, while 77% denied that crocodiles are dangerous. Regarding the
importance of crocodiles, most respondents (85%) consider that they are important, the
remaining 15% denied it, the most popular reason of this importance is because of they are
part of the food chain (69%), but others reasons were also mentioned (Figure 4A).

Regarding the uses of crocodiles (excluding tourism), the most common was leather
(69%) followed by meat (46%) (Figure 4B). All respondents said that the crocodile
population is currently larger than when they first came to live in Punta Herrero (the shortest
number of years respondents have lived in the village is 14 years). Regarding the arrival of
sargassum and whether it has any negative effect on the crocodiles, 38% of the respondents
said it does affect, 54% denied a negative effect, and the remaining 8% said they do not
know; the reasons why it does or not affect crocodiles were varied (Table 2). In the case of
the sources from which the respondents obtained the information provided during the survey,

100% mentioned personal experience during their daily chores and work.



Additionally, a statistical analysis was applied to the socioeconomic variables
included in the surveys comparing the information obtained in the questions on the
importance, dangerousness and liking of crocodiles. None of the tests applied showed
significant differences in the variables evaluated. Importance: gender (U=669 (p=0.290)),
age (U=382 (p=0.339)), economic activity (U=613 (p=0.831)) and education level
(H=6.77(4) p=0.148). Dangerousness: gender (U=579 (p=0.772)), age (U=526.5 (p=0.084)),
economic activity (U=664.5 (p=0.313)) and education level (H=5.11(4) p=0.276). Liking:
gender (U=612 (p=0.797)), age (U=344.5 (p=0.212)), economic activity (U=630 (p=0.613)
and educational level (H=6.41(4) p=0.170).

Regarding the level of knowledge, Punta Herrero locals have a higher percentage of
correct answers than locals in Punta Allen (Figure 5A), which is the result of a better level
of knowledge among Punta Herrero locals, where respondents are located between a high
and medium level of knowledge, contrary to Punta Allen, where locals are positioned

between medium and low knowledge (Figure 5B).

Discussion
Surveys

The interviewees presented a lack of knowledge about the crocodile species that
inhabit the Reserve, like what was reported in Oaxaca (Garcia-Grajales & Buenrostro- Silva
2015), and in Costa Rica (Madrigal-Vargas 2020, Duran-Apuy 2020). On the other hand, a
high familiarity with crocodiles has been described for the Mexican States of Campeche
(Padilla & Perera-Trejo 2010) and Tabasco (Ocampo-Gonzélez et al. 2021), and for the
Colombian Caribbean (Balaguera-Reina & Gonzales-Maya 2010). It seems physical
characteristics such as colour or skull shape, behaviour and habitat preferences, is an easier
way of species identification (Mandujano-Camacho 2014; Rodas-Trejo et al. 2018).

About crocodiles feeding habits, knowledge is basic and partially right, real preys are
mentioned but also domestic animals and humans, similar to that reported in previous studies
(Reina & Gonzales-Maya, 2010; Mandujano-Camacho, 2014; Aranda-Coello et al., 2015;
Rodas-Trejo et al., 2018; Duran-Apuy, 2020; Ocampo-Gonzalez et al., 2021; Cornejo et al.,
2021), even in Costa Rica domestic animals are more popular than wild prey (Aguilar-Olguin

et al., 2021).



The interviewees could not respond about relative abundance of crocodiles, mainly
because they do not know how to identify each of the species; however, they recognize the
crocodile habitat in the SKBR, coinciding with what was reported previously in a project
about crocodile’s hunter knowledge in SKBR (Zamudio et al., 2004). Similarly, the
behaviours observed by respondents were consistent with those reported for C. acutus in
Belize (Boucher et al., 2021), knowledge that is based mostly in personal experience
(Valdelomar et al., 2012).

On the times and frequency of sightings, this is varied according to the reported by
other authors, it seems to depend on the geographical area or proximity to the crocodile
habitat and what the locals perceive (Balaguera-Reina & Gonzales-Maya, 2010; Garcia-
Grajales & Buenrostro-Silva, 2015), also, it appears that the frequency of sighting may also
be related to the economic or daily activity of the locals, described by others (Mandujano-
Camacho, 2014; Aguilar-Olguin et al., 2021). The crocodile sighting sites, are varied in both
areas, along the SKBR; additionally, most of the mentioned sites (13/14) are coincident with
sightings during night surveys of crocodiles, carried out between 2004 and 2019 (CONABIO,
2020).

In reference to nesting, there is a wide lack of knowledge, even less than reported in
Colombian Caribbean (Balaguera-Reina & Gonzéles-Maya, 2010); and very similar to that
described in Costa Rica (Madrigal-Vargas 2020; Aguilar-Olguin et al. 2021). Opposite in
some places, regardless of the type of interaction, the locals identify the nests and nesting
areas (Mandujano-Camacho 2014). Poor understanding about nesting and crocodiles
behaviour may increase the risk of negative interactions (Platt & Thorbjarnarson, 2000;
Duran-Apuy, 2020) even could be related to the frequency of crocodile attacks on humans
(Antelo et al., 2010).

Regarding the threats, the locals identify similar threats to those reported by Ocampo-
Gonzélez et al. (2021); surprisingly, in this study misinformation was mentioned as a threat,
which indicates a degree of greater awareness about crocodiles conservation and could lead
to a better acceptance of crocodiles presence and the programs for their recovery, moreover,
play as advantage to raise adequate strategies to improve this positive perception and
awareness (Sanchez-Ramirez, 2001; Smithem, 2005; Valdelomar et al., 2012). In addition,

land use change also represents a potential risk to crocodile populations, already mentioned



(Sandoval, 2017; Chavarria-Trejos, 2020).

About liking, most of the respondents showed attracted to crocodiles, contrary to
Stankova et al. (2021) research, where animals such as crocodiles, sharks and snakes are
rejected due to the dangerousness or their not very “sympathetic” appearance, same that even
has been promoted by the emasculation of ferocity in movies, television shows, zoos and bad
practices in tourism (T¢llez & Boucher, 2018; Cohen, 2019), and similar to what has already
happened with other predators such as sharks (McCagh et al., 2015; Le Busque & Litchfield,
2021; Ostrovski et al., 2021).

Related to dangerousness of crocodiles, respondents had divided opinions, the most
in Punta Allen consider them dangerous, contrary to respondents in Punta Herrero; however,
in both groups, they conditioned this dangerousness to the approach or provocation of the
animals, like previous reports about the harmless of crocodiles (Padilla & Perera-Trejo, 2010;
Garcia-Grajales & Buenrostro-Silva, 2015).

About crocodiles” importance, more than a half of the respondents said that crocodiles
are important in some way, either economically, ecologically, or socially. In other places has
been highlighted the economic-social value, as important resource for villagers (Balaguera-
Reina & Gonzales-Maya, 2010), and ecologically because of their environmental role
(Padilla & Perera-Trejo, 2010). However, many of the respondents do not recognize any
importance, gap that has been identified by other researchers (Aranda-Coello et al., 2015;
Duran-Apuy, 2020). It has been previously highlighted that knowing the importance of
crocodiles is a key factor for the conservation of these reptiles (Pefia-Mondragén et al., 2013;
Balaguera-Reina et al., 2019; Cornejo et al., 2021; Ocampo-Gonzales et al., 2021).

Respondents mentioned some crocodile exploitation forms, besides tourism use,
commonly reported by others (Balaguera-Reina & Gonzales-Maya., 2010; Valdelomar et al.,
2012; Pefia-Mondragén et al., 2013; Rodas-Trejo et al., 2018); however, leather, meat or
tourism are the most popular uses. It sems that the information about the current uses for
crocodiles is variable and depends on the geographic location, while the farming, medicine,
meat consumption (Ocampo-Gonzalez et al., 2021) and tourism (Madrigal-Vargas 2020)
have been plenty recognized, there is a gap of knowledge in in some places (Mandujano-
Camacho, 2014).

Regarding the current size of the crocodile population in the SKBR, most of the



people perceive that it is larger, probably the population size have increased due to the
influence of the hunting ban, the lack of individuals at commercial size (Romeu, 1998;
Charrau et al., 2005; Charrau, 2020) or because the law regulations in the reserve. It may also
be happening that sightings are greater or increasingly common because the proximity
between humans and crocodiles in the reserve due to economic activities, work schedules,
land use change or the growth of urban patches as mentioned by others (Madden, 2004;
Garcia-Grajales, 2013, Garcia-Grajales & Buenrostro-Silva 2015). On the arrival of
sargassum, despite the low number of locals that consider it as a threat, the reasons given are
from their perception and although it has not yet been proven that the arrival of this alga
affects crocodiles, it is known that has a negative impact on coastal dynamics (Gower et al.,
2013; Schell et al., 2015; Van Tussenbroek et al., 2017; Cabanillas-Teran et al., 2019;
Rodriguez-Martinez et al., 2019), so probably could have an indirect negative impact, at least
in the crocodiles prey availability. About the sources from they had obtained the information
provided, some sources such as media can influence the perception of humans towards
crocodiles, added to this, the lack of environmental education and communication with locals
further affects the perception about them (Browm, 2010; Téllez & Boucher 2018).
Regarding the relationship of the responses obtained with some of the socioeconomic
variables, there’s no significant evidence of influence over the current knowledge and
management of information; however, there is a tendency in male touristic service providers
to be in greater contact with the crocodiles, which probably allows for a better level of
knowledge, obtained from experience and constant contact. Concerning the communities and
their level of knowledge (three levels), a tendency of a better information management in

Punta Herrero than in Punta Allen was remarked.

Conclusions
It can be concluded that the part of the population surveyed in Punta Allen and Punta Herrero
has a low to medium level of knowledge about basic aspects of the biology of crocodiles in
the SKBR, as well as aspects of importance and forms of exploitation. Therefore, it is
necessary to implement better and constant communication strategies and dissemination of
information that seeks the appropriation of knowledge and awareness on the part of the

human population towards crocodiles.



The perception of the locals towards crocodiles seems to be good in terms of taste or
acceptance from the physical-aesthetic point of view, which also supports the fact that
crocodiles function as a tourist attraction that complements their tourist service. As for the
perception of danger, the locals are aware of this, and that this increases with contact or
interaction with the crocodiles, especially when there is invasion of spaces.

With the information obtained, it is considered that there is no negative interaction
between crocodiles and locals in Punta Allen and Punta Herrero villages, which is positive
in terms of conservation and coexistence; however, it is important to address the gaps in
information about the species and make adequate information available to all locals to
maintain a correct coexistence between both parties.

It is also necessary to assess the level of knowledge and perception of minors, trying
to reach as many students as possible in both communities, to identify the gaps in their
knowledge on the species and to start forming a baseline of educational products that promote
peaceful coexistence and crocodile conservation, if possible, by including them in the formal

activities of the school curriculum.
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Tables

Table 1. Frequency of educational level of the locals in both communities

Level of education Punta Allen Punta Herrero
None 3 (n=2) 15 (n=2)
Primary 31 (n=22) 31 (n=4)
Elementary 38 (n=27) 23 (n=3)

High School 20 (n=14) 31 (n=4)
University 8 (n=6) -

Table 2. Reasons why the arrival of sargassum does or does not affect crocodiles in the

SKBR.

Mentioned effects Punta Allen Punta Herrero
If it affects Affects your hunt Changes the chemical
crocodiles composition of the water
Damages water and sand Food kills them
Affects fish spawning
Kills food
Does not affect Crocodiles do not live where the It doesn't get to where they are
crocodiles sargassum is present
They don’t have contact with
They do not reach that area sargassum
They are not in contact with the
sargassum

They are resistant to everything
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Figure 1. Feeding habits (A) and behaviours (B) according to respondents at Punta Allen and

Punta Herrero.
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Conclusiones

Las poblaciones encuestadas en Punta Allen y Punta Herrero, tienen un nivel de
conocimiento entre bajo y medio sobre aspectos basicos de la biologia de los
cocodrilos en la Reserva de la Biosfera Sian Ka'an, asi como aspectos de
importancia y formas de aprovechamiento, por lo que es necesario implementar
mejores estrategias de comunicacion de manera permanente, asi como difundir
informacion que promueva la apropiacion del conocimiento y la sensibilizacion por
parte de la poblacién hacia los cocodrilos.

La percepcion de los lugarefios hacia los cocodrilos puede considerarse buena,
desde el punto de vista fisico-estético, lo que también apoya el hecho de que los
cocodrilos funcionan como un atractivo turistico que complementa su servicio
turistico, por lo tanto, sus ingresos economicos. En cuanto a la peligrosidad de los
cocodrilos, los lugarefios son conscientes de ello, y que ésta se incrementa con el
contacto o interaccion con los cocodrilos, especialmente cuando hay invasion de
espacios criticos como los sitios de anidacion por parte del humano.

Con la informacién obtenida, se considera que no existe una interaccion
negativa entre los cocodrilos y los lugarefios en Punta Allen y Punta Herrero, lo cual
es positivo en términos de conservacion y convivencia; sin embargo, es importante
atender los vacios de informacién sobre las especies y poner a disposicion de todos
los lugarefios la informacion adecuada para mantener una correcta convivencia
entre ambas partes.

De igual modo es necesario evaluar el nivel de conocimiento y percepcion
también de los menores de edad, tratando de llegar al mayor numero posible de
estudiantes en las comunidades, para identificar los vacios en su conocimiento
sobre las especies y construir una linea base de productos educativos que
promuevan la convivencia pacifica y la conservacién de los cocodrilos, de ser
posible, incluyéndolos en las actividades formales del curriculo escolar.

La actitud de los pobladores hacia los talleres, productos informativos
entregados y otras actividades fue positiva y se mostraron bastante receptivos e
interesados en seguir recibiendo informacion sobre el tema. Este trabajo permitio

establecer un vinculo mas fuerte con los lugarefios y empezar un programa de



comunicacion y educacion ambiental permanente, asi como sentar las bases para
la creacion de grupos de monitoreo comunitarios para evaluar las variaciones de
abundancia de las dos especies de cocodrilos en la RBSK, promoviendo las
capacitaciones para la identificacion adecuada y la aplicacion de los métodos de

conteo.
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