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Resumen

Se evalud la efectividad en el manejo de tres areas protegidas (AP) dirigido a la
conservacion del manati Antillano (Trichechus manatus manatus Linnaeus 1758),
ubicadas en el Caribe mexicano. Particularmente se trabajé en el Area de Proteccion de
Flora y Fauna de Yum-Balam (YB), la Reserva de la Biosfera Sian Ka'an (SK) y la
Reserva Estatal Santuario de Manati Bahia de Chetumal (BCH). Se evalué el nivel de
conocimiento, de investigacion, las acciones de conservacion y el grado de inclusién del

manati en los esquemas de manejo de estas AP.

Se desarrollaron cuatro criterios generales, 12 criterios especificos y 62 indicadores. Se
aplicaron 199 entrevistas enfocadas a obtener la percepcién de los impactos sociales,
economicos y de conservacion del manati en siete comunidades de estas AP.

Se considera que las reservas evaluadas no son totalmente comparables entre si, por
sus diferentes categorias, esquemas de trabajo, poblados presentes, dindmicas y
conflictos encontrados. Sin embargo, se hizo la comparacion en este trabajo como
ejercicio académico y de diagndstico y para mostrar las diferencias o similitudes en la

conservacion de manati de las AP evaluadas.

Se desarroll6 una escala arbitraria, asociada a los cuatro criterios generales y sus
especificos, para definir el nivel de efectividad de cada AP evaluada. Se encontré que el
AP con mayor efectividad en el manejo para la conservacion de manati fue la BCH con
un 71%, seguido de SK con el 53% y de YB con el 43% de efectividad.

Se considera que el enfoque de la evaluacién de las especies prioritarias para conocer
la efectividad de las AP en el manejo, facilitd comprender las dinamicas y proponer
recomendaciones a las AP, orientadas a mejorar la conservacion de especies

prioritarias.

Palabras clave: Conservacién de manati, areas protegidas, Santuario del Manati Bahia

de Chetumal, Sian Ka an, Yum-Balam.



Capitulo I. Introduccion

El manati (Trichechus manatus) se encuentra clasificado como Vulnerable en la Lista
Roja de la IUCN (Deutsch et al. 2008). Se reconocen dos subespecies: la subespecie
Antillana (Trichechus manatus manatus) presente desde México, Centroamérica, hasta
la costa norte de Brasil en América del Sur, incluyendo las Antillas mayores y Trinidad y
Tobago; y la subespecie de la Florida (Trichechus manatus latirostris) presente sélo en
la costa este de EUA (Reynolds y Odell 1991). El manati Antillano (T. m. manatus) esta
reconocido como en Peligro de Extincion en la Norma Oficial Mexicana 059
(SEMARNAT 2010) y en la Lista Roja de la UICN (Deutsch et al. 2008).

La Peninsula de Yucatan tiene una de las poblaciones mas importantes de manaties en
México, estimada en 200 a 250 manaties la cual esta concentrada particularmente en 4
zonas, de mayor a menor abundancia que son: a) Bahia de Chetumal y costa de
Xcalak-Mahahual en la frontera con Belice; b) la Reserva de la Biosfera de Sian Ka'an
(SK); c) el area de caletas y cenotes entre las ciudades de Playa del Carmen y Tulum; y
d) Lagunas de Yalahau y Chacmochuch ubicadas al noreste de la peninsula de Yucatan
(Morales-Vela & Olivera-Gomez 1997; Morales-Vela et al. 2000; Morales-Vela & Padilla-
Saldivar 2009). Estas areas son parte de tres areas protegidas (AP); la reserva estatal
Santuario del Manati Bahia de Chetumal (BCH), que fue decretada por el gobierno
estatal de Quintana Roo en 1996 (PO-QR 2008); SK, que es una AP federal ubicada en
la costa central de Quintana Roo, creada en 1986 (SIMEC 2016b), y el Area de
Proteccion de Flora y Fauna de Yum-Balam (YB) que es un AP federal ubicada en la
costa norte de Quintana Roo (SIMEC 2016a). En estas AP el manati es una especie

prioritaria.

En México, la agencia federal a cargo de la gestion de las AP federales es la Comision
Nacional de Areas Protegidas (CONANP), que ha desarrollado diferentes estrategias
para conservar los ecosistemas mas representativos de México y su biodiversidad, con
programas de gestion y programas de accidon especificos para proteger a las especies
en peligro de extincion (Muzquiz-Villalobos y Pompa-Mansilla 2018). Su importancia es
tal, que las AP son consideradas como la piedra angular de las estrategias nacionales e

internacionales para la conservacion de la biodiversidad, destinadas a mantener los



ecosistemas, a actuar como refugios y mantener los procesos ecolégicos (Dudley 2008;
Leverington et al 2008; SEMARNAT 2018).

La IUCN define a las AP como “un espacio geografico claramente definido, reconocido,
dedicado y gestionado, mediante medios legales u otros tipos de medios eficaces, para
conseguir la conservacion a largo plazo de la naturaleza y de sus servicios
ecosistémicos y sus valores culturales asociados” (Dudley 2008). Su importancia en
México para la conservacion de especies en alguna categoria de riesgo es bien
reconocida (Bezaury-Creel & Gutiérrez et al. 2009), y son altamente valoradas para la
conservacion de los sirenios en paises en vias de desarrollo (Marsh y Morales-Vela
2015).

En México, existen tres niveles de gobierno que pueden decretar un AP que son el
federal, el estatal y el municipal (aunque existen otros medios para establecer areas
protegidas). De acuerdo al tipo de decreto y nivel de gobierno que las establecen, se
estipula el nivel de accion legal que aplica. Las actividades que se pueden realizar se
definen de acuerdo a la Ley General del Equilibrio Ecoldgico y Proteccion al Ambiente,
y los respectivos programas de manejo y los programas de ordenamiento ecolégico
(CONANP 2016).

En la publicacién del decreto de las AP en el Diario Oficial de la Federacion (DOF) se
menciona que al decretar un AP se debe elaborar un programa de manejo, que es el
instrumento rector que establece los objetivos, acciones de conservacién, lineamientos
generales de conservacion, aprovechamiento, y las acciones legales de proteccion para
la biodiversidad que se llevaran a cabo en el AP (DOF 1994). Para tener el programa de

manejo se tiene un afo a partir de la publicacién del decreto en el DOF.

En el decreto y publicacion del programa de manejo del AP, se establece que se deben
realizar evaluaciones periodicas que permitan hacer los ajustes necesarios para cumplir
con los objetivos planteados, con sus avances Yy resultados y lograr congruencia entre
las acciones realizadas y las subsecuentes (DOF 1997).

La gestion de una AP implica un gran niumero de elementos interconectados para
asegurar la sostenibilidad a largo plazo de sus valores naturales, culturales y sociales



(Cifuentes 2000; Hockings et al. 2000; Pomeroy et al. 2006). Para tomar las decisiones
mas apropiadas y para contrarrestar los problemas y las debilidades de la
administracion, es necesario hacer una evaluacion periddica y objetiva de los
componentes de la administracion, utilizando procedimientos metodoldgicos
estructurados, sistematicos y secuenciales que brinden informacion util para su manejo
(Cifuentes 2000). La evaluacion de la efectividad de la gestion se reconoce como un
componente vital de la gestion proactiva de las AP, ademas de ser una herramienta

esencial de evaluacion a nivel local, regional y nacional (Hockings et al. 2000).

El resguardo de las especies amenazadas es parte del quehacer y declaratoria de una
AP, por lo que es conveniente evaluar la efectividad de las AP en el manejo y
conservacion de dichas especies. En este caso se realizé una evaluacion especifica del
manati Antillano, que es una de las especies de prioridad nacional y de relevancia en la

Peninsula de Yucatan e importante en las APs seleccionadas.

En México, la declaracion de un AP no representa la confiscacion de las tierras a
proteger, los propietarios de la tierra mantienen su propiedad (privada o comunitaria).
Bajo este esquema, las comunidades y los propietarios deben jugar un papel central en
las evaluaciones de la efectividad de las AP. Como poseedores de la tierra, se deriva
gue tienen fuertes vinculos culturales con ecosistemas y especies de importancia
econOmica, ecoldgica y cultural. Ademas, son una fuente importante de informacién
para conocer las condiciones locales y sus perspectivas (Aragones et al. 2012). Esta
informacion se puede obtener a través de entrevistas, que se definen como una
conversacion con un proposito (Ortega-Argueta et al. 2012). La técnica de entrevista es
una forma practica y econ6mica de incluir la perspectiva de las personas locales y
evaluar sus relaciones con la especie objetivo de conservacion (Ortega-Argueta et al.
2012).

Para evaluar la efectividad en la gestion de las AP se usé el método de Pomeroy et al.
(2006) que permitié seleccionar y desarrollar criterios e indicadores naturales y sociales,
basados en las caracteristicas y necesidades de las AP. Este método resalta la
importancia de la evaluacién para cumplir los objetivos y metas de las AP. Para evaluar

la efectividad del programa de manejo de las AP, se us6 el modelo de Rivera y Monte



(2011), que ofrece indicadores vy criterios de evaluacién. Con lo anterior, se desarroll6 la

evaluacion de la efectividad en el manejo dirigido a la conservacion del manati.

Se aplicaron 62 indicadores para la evaluacion, 19 indicadores seleccionados de
Pomeroy et al. (2006), 10 indicadores seleccionados de Rivera y Monte (2011), y 33
fueron creados para esta evaluacion, basados en el marco de referencia de Pomeroy et
al. (2006), y Rivera y Monte (2011). Los indicadores se distribuyeron en 12 criterios
especificos y se agruparon en cuatro criterios generales. Ademas, para la evaluacion,
fue necesario trabajar con diferentes fuentes de informacion , ya que se realizaron
registros gubernamentales, periodicos oficiales, documentos cientificos, informes
técnicos, estadisticas oficiales, comunicaciones personales y entrevistas dirigidas a los
participantes clave de cada AP. Todos estos recursos tenian como objetivo obtener
informacion que no podia ser accesada por otros medios. Estos criterios, indicadores y

entrevistas fueron desarrollados para este propdsito.

Las AP seleccionadas fueron; 1) El Area Protegida de Yum-Balam (YB), zona
importante para la especie por ser un punto que favorece la conectividad entre las
poblaciones de manaties del Caribe con el Golfo de México (Morales-Vela et al. 2003;
Nourisson et al. 2011, Landero et al. 2014), 2) la Reserva de la Biosfera de Sian Ka'an
(SK), con presencia importante de hembras con crias (Morales-Vela y Olivera-Gomez
1997; Landero et al. 2014), y 3) la Reserva Estatal Santuario del Manati Bahia de
Chetumal (BCH), que concentra a la mayor poblacion de manaties en la peninsula de
Yucatan y que, junto con Belice, concentran a la mayor poblacién de manaties en la

region del Caribe (Morales-Vela y Padilla-Saldivar 2009).

El objetivo de este trabajo fue evaluar la efectividad del manejo en la conservacion del
manati Antillano en las tres AP seleccionadas. La efectividad del manejo es
considerada como el conjunto de acciones basadas en las aptitudes, capacidades y
competencias particulares, que permiten cumplir satisfactoriamente la funcién para la
cual fue creada el AP (lzurieta 1997), en este caso, la capacidad de las AP en

conservar al manati antillano y su entorno.
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Assessing the management effectiveness of protected areas for the

conservation of manatees in the Yucatan Peninsula, México.

Juan Carlos Robles Herrejon!, Benjamin Maorales-Vela'®, Alejandmo Ortega-Argueta®,

Camen Pozo!, Leon David Olivera-Gamez?.

! El Colegio de la Frontera Sur (ECOSUR), Unidad Chetumal, Chetumal, Quintana Roo,

Maxico,

2 El Colegio de la Frontera Sur (ECOSUR), Unidad San Cristobal, San Cristobal de las
Casas, Chiapas, Mexico.

¥ Universidad Juarez Autonoma de Tabasco (UJAT), Villahermosa, Tabasco, Mexico.
Abstract

1- This study evaluated the management effectiveness of three protecied areas (FAs) for
the conservation of the Antillean manatee (Trchechus manaius manalus Linnasus
1758). located in the Yucatan Peninsula, Mexico. The PAs evaluated were the Flora
and Fauna Reserve of Yum-Balam (YB), the Biosphers Reserve of Sian Ka'an (SEBER),
and the Manatee Sanctuary-Bahia de Chetumal (BCH). The level of local, traditicnal,
popular and scientific manatee knowledge was evaluated. In addition to the level of
research, the conservation actions and the degres of inclusicn of the manatee species

im the management schemes of these PAs were assessed.

2- Four general criteria, 12 specific criteria, and &2 indicators were dewveloped. One
hurmdred minety-nine interviesws were completed amd focused on obtaining the
perception of the social, economic and conservation impacts of the manatee in seven

communities of these PAs.

3~ The evaluated PAs were not wholly comparable among them dus o their differemnt
management categones, work schemes, the existing villages, and the dymamics and
conflicts encountered. Mevertheless, to show the differences or similarties in the
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manatee conservation in the evaluated PAs, in the present work, a companson was

made using standardized criteria.

4- &n arbitrary scale was developed o define the level of effectivensss of each evaluated
Pa It was found that the PA with the highest management effectiveness in manatese
conservation was BCH with T 1%, followed by SEKBR with 53% and finally B with an
effectivensss of 43%

B The application of the evaluation of priorty species approach to know the effectivensss
of the PAs in the management fadlitated understanding the dynamics and proposed
recommendations for the PAs.

Eeywords: Manatee conssrvation, protected area, Manatee Sanctuany-Chetumal Bay,
Sian Ka'an, Yum-Balam.
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Aguatic Corservation: Marine and Freshwater Eoosystems

1. Introduction

The manatee (Trichechus manafus) is listed as Vulmerable in the Red List of the ILCH
[Dewtsch et al., 2008). Two subspacies have been identified: the Antillean subspecdies
[ Trichechus manafus manatus), which can be found from Mexico and Central America to
the morth coast of Brazil, in South Amenca; and the subspecies from Florida | Tochechus
manafus Iafinestriz), which is only present on the east coast of the USA (Reynolds & Odell
1881} The Antillean manates is also listed as Endangered in the national list of threatenad
species (SEMARMAT, 2010).

The Yuzatan Peninsula (YF), on s easterm coast, sustains ane of the most impartant
manatee populations in México. There is an estimated number of 200 to 250 individuals
concenirated mainly in four areas, from higher to kwer abundance: a3} Cheturnal Bay and
Xealak -Mahahual coast in the border with Belize, b} the Bicsphere Reserse of Sian Ka'an
[SKBR), c) the area of coves and coastal springs between the cities of Playa del Carmmen
and Tulum, and d} Yalahau and Chacmochuch lagoons located northeast of the YP
(Morales-Vela & Olivera-Gomez, 1807; Morales-Vela et al., 2000; Morales-Vela & Padilla-
Saldivar, 2009). These areas are part of three protected areas (FAs) Chetumal Bay-
Manatee Sanctuary (BCH), which was decreed by the state govermment of Quintana Roo
in 1896 (PO-QR, 2008); SKBR. which is a federal PA located on the central coast of
Quintana Roo, created in 1886 (SIMEC, 2018k); and the protecied area of Yum-Balam
(YB}, which is a federal PA located on the northem coast of Quintana Foo (SIMEC,
2018a). I these PAs, the manates is considered a pricnty species for management
[SEMARMATICOMANP, 2010; SEMARMAT, 2018).

Fas are considered the comerstone of national and intermational strategies for biodiversity
consenvation, intended to maintain ecosystems, act as a refuge and maintain ecologic
processes (Dudley, 2008, Leverngton et al. 2008; SEMARMNAT, 2018). They are also
considersd & crucial sirategy for the conservation of species listed as threatened
(Bezaury-Creel & Gutierraz et al., 2008). PAs also have a crucial role in the conservation
of Sirenians in developing countries (Marsh & Morales-Vela, 2012} In Mexico, the federal
agency in charge of the managemsent of the federal PAs is the Mational Commission of
Protected Areas (COMAMNP), which developed different strategies to conserve the most

3
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Aguatic Corservation: Marine and Freshwater Ecosystems

representative ecosystems of Mexico and their biodiversity, with management programs
and focused action programs to protect the endangered spedies (Muzquiz-Villalobos &
Fompa-Mansilla, 2018},

The management of 3 P4 involes a large number of interconnected alements io snsure
thie long-term sustainability of their natural, culiural and social values (Cifusntes, 2000;
Hockings =t al., 2000; Pomeroy =t al., 2008). To make the most appropriate and timely
decizions and io counieract management problems and weaknesses, a perodic and
objective evaluation of the mamagemeni components is necessary, using struciured,
sysiematic and seguential methodological procedures that provide wseful information
[Cifusntes, 2000). The management effectivensss evaluation is recognised as 3 wvital
component of pro-active PA management and is an essential tool of evaluation at the
lozal, regional, national amd intemational levels (Hockings et &l., 2000; Pomeroy =t al.,
2008; Rivera & Monte, 2011; Boitrll & Walsh =t al_, 2011).

It is necessarny o assess the effectivensss of PAs in the management of threatensad
species, to which great conservation efforts and funds are destined, to wvalidate the
adequate use of the financial resources, the design of the strategies to be camied out, the
actions generaied and the reach of the efforts made o achieve s management
objectives, as is the case for mamates conservation (Orega-Argusta & Contreras-
Hemanmdez, 2013). It is necessary to conduct a specific evaluation of the Antllean
manates management in PAs, which is one of the national endangered species and for
which pricrity conservation efforts have been implemented (SEMARMATICONANP, 2010;
SEMARNAT, 20118).

Im Mexico, the declaration of a PA does mot represent the confiscation of the lands o be
protected. The owners of the land maintasin their property rghts (private, ejido ar
community). Under this agreement, the communities and owners can play a central role
in assessing the effectiveness of the PAs. As possessars of the lamd, they have strong
culiural bonds with ecosystems and species of economic, ecological and cultural
sigmificance. Landowners are also a significant source of information related ic local
conditions and their perspectives (Aragones et al., 2012} This information can be
obtained through interviews, which were defined as a conversation with a purpose

4
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Aiguatic Corservation: Marine and Freshwater Eoosystems

[Crtega-Argueta et al, 2012} The interview technique is an inexpensive and practical way
to include local people’s perspectives and evaluate their relations with a conssrvation
target (Ortega-Argueta et al, 2012).

This work was focused on evaluating the management effectivensss for the conssrvation
of the manatees in the PAs of ¥YB, SKBR, and BCH. Management aeffectivensss is
considered the combination of actions based om particular apiitudes, abilities and
competencies that allow for satisfactorly achieving the function for which the PA was
created (lzurieta, 1987), which in this case is the ability of the PAs o conserve the
Antillean manates and its envirenment.

2. Materials and methods

2.1, Multicriteria analysis

To evaluate the management effectveness of the PAs, the method proposed by Pomenoy
et al. (2006) was used, which allowed the selection and development of multiple criteria
and emnvircnmental and social indicators based on the management characieristics and
necessities of manne protected areas (MPAs). This method highlights the importance of
evaluation to achieve the cbhjectives and goals of the MPA. To evaluate the effectiveness
of the implementation of the management pregram of the PAs, the model of Rivera and
Monte (201 1) was used, which offers indicators and criteria with a local vision of the waork
schemes of PAs in Mexico. These two combined methods allowed for the managemeant
effectiveness evaluation for the conservation of the manatee o be developed.

Sixty-oeo indicators were applied for evaluation, induding 18 indicators selected from
Fomeroy et al (2008). 10 indicators selected from Rivera and Monte (2011}, and 33
indicators that were created for this evaluation, based on the reference framework of
Fomeroy et al. [2006) and Fivera and Monie (2011). The indicators were distributed inio
twelve specific criteria and grouped into four general crteria (Table 1). Furthemore, for
thie evaluation, it was necessary to work with different information sources, such as
govermment reconds, official newspapers, scieniific papers, technical reports, official
statistics, personal communications and internviews applied fo the key participants of each
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of the Pés. Crteria, indicators and interviesws were developed for the purpose of this

reseanch.
2.2 Protected arsas

The methodological framework was applied to three PAs: BCH, SKBR and YB. These
Fas represent key priority areas for manatees in the Yucatam Peninsula. It is imporiant o
clanfy that only the BCH included specific objectives for managing manatees within the
managemeni program. The two other federal PAs only mention general objectves o

manage and conserye marne biota and their ecosystems.
The ¥B protected arsa

Located in the north of Guintana Roo, YB was declared as a federal PA in 1984 with the
official categony of Profecied Area for Flora and Fauma. In 2004, a RAMSAR site was
declared. It has a total area of 154,062 .25 hectares, of which 52,307 62 hectares is inland
areas and continental waters, and 10174483 hectares is marine waters. It has a human
population of 2,957 inhabitants concentrated in Holbox and Chiquila villages, principality
(IMEGI, 2010). Recently, this reserve has published its first Management Program.

This PA is relevant for manatess because they have been historically present (Morales-
Vela & Olivera-Gomez, 1897, Morales-Vela et al., 2003). In addition, it plays arole as a
natural coastal marime comdor that may promote the movement of some individual
migrants between the two populations of manatees that have been genelically identfied
in Mexico, one in the Gulf of Mexico and the other in the Caribbean Sea (Mourisson et al,,
2011). The ¥B PA covers approcimately 21% of the distribution area of manatees at the
state lawvel

Skan Ka'an Biosphers Reserve (GKBR)

SKBR is located on the central eastern coast of Quintana Roo. [t was declared a state PA
in 1888, and im 2000, i was ratified as a Federal Reserve under the category of Biosphere
Reserve. Additionally, it has been a Word Hentage since 1887, the Man and Biosphere
Feserve (MaB) since 1887, and the RAMSAR site since 2003. ik has a ioial area of
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528,147 .88 hectares, of which 375,011.87 hectares is temestrial and continental waters,
and 153, 135.78 hectares is marine waters. This PA has an estimated human population
of 834 inhabitants [INEG], 2010}, Punta Allen and Funta Hemero, two fishernes villages,
are the anly teo communities inside the reserve, one in each bay (Figure 1). SKBR has a
management program that was published in January 2015 (SIMEC, 20180).

The two bays inside of the reserve have a continuous presence of manatees, including
females and calves. (Morales-Vela & Olivera-Gomez, 1987; Landero et al, 2014).
Furthemmore, this manatee population had a genetic mixture of the manatees present in
the southern coast of Quintana Roo and in the Gulf of México (Mourisson et al., 2011;
Landero et al., 2014). The PA covers 32% of the manatee known distnbution area at the
state level.

Chetumal Bay Manates Sanctuary (BCH)

This site is located in the southem portion of the Siate of Quintana Roo. 1t was declarsd
a state-owmed P& in 1888 under the category of Ecological Conservation Area, which
changed im 2008 to State Reserve Manatee Sanciuary-Chetumal Bay. It has a tofal arsa
of 277,733.668 hectares (PO-QR, 2008), with an estuarne-marine area of approximatahy
180,000 hectares and a land area of approcamately 101,320 hectares (Camarena-Luhrs
& Lara-Lopez, 2000). Its management program was published in June 2008. There are
seven communities present in this PA, including the City of Chetumal, which is located
niear the border with Morthem Belize (Figure 1) (PO-2R, 2008).

The BCH reserve contains the most significant population of manatees of the Yucatan
Peninsula, and together with Belize and Guatemala, i represents the largest manatee
population of the Caribbean Region (Morales-Vela et al., 2000; Morales-Vela & Padilla-
Saldivar, 2009). This PA covers 38% of the manatee known distribution at the state level.

Interviews

Structured face-to-face interviews were conducted with key participants, such as settlers
and users or poiential users of manatees, understanding that users are those who make

non-sxtractive use of manatees, such as tourism, PA staff, researchers and NGOs that

7
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waork in the PA. For the settters and users, a sampling of quoias was camied out (Bemard,
2012), which consists of establishing sampling layers when choosing those individuals
who have more extensive knowledge about manatees and about PAs. The questionnaires
for the interviews had four sections: section "A4" about the generaliies of the reserve that
was applied to all the paricipants, as well as three specific seclions as complements,
section "B for the specific users; section "C° for the researchers and NGOs, and secton
"D fior the PA staff.

Far the staff of the PA, ressarchers and MGOs, the snowball sampling technigue (Bemard,
2012) was applied, which consists of locatimg a first focal individual, conducting the
interview and, at the end, asking the interviewes to suggest amother person who may also
possess critical knowledge. This process was then repeated with each interviewse
[Martinez-Salgado, 2012). One hundred ninety-nine interviews were conducted in seven
communities: four in BCH, two in ¥B, and one in SKBR.

The criteria and indicators of each PA were analysed separately. For each indicator, a
numernic value from 0 o 1 was given to use quantitative scores. The value of the indicators
was determined with the following ratings scales, according io the answer obtained: a)
Mot Determined= 0, Determimed= 1; b) Absent= 0, Low= 0.3, Intermediate= 0.7, High= 1;
) Ho= 0, Yes= 1; d) Bad= 0, ood= 1; &) Absent= 0, Initial= 0.3, Advanced= 0.7, Final=
1. The value for each specific crateron was obtained by aweraging its comesponding
indicators. The walue for each gemeral criterion was obtained by averaging the
comesponding specific criteria (Table 1). The final percentage of each PA evaluated was
obtained by averaging the four general criteria. With this integraied percentage, i was
possible to measure 3 score of the efectiveness of each of the PAs. A level and
percentage scale was arbitranly elaborated to define the level of effectivensess of gach PA
evaluated (Rivera & Monte, 20111

3. Results

3.1. Chetumal Bay Manatee Sanciuary (BCH)

hittpo’ mc manusoriptcentral.oomdage
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Biological information criteria: BCH has a relatively high level of research. The distribution,
abundance, population struciure and the diferent aspects of the use of the manatess’
habitat are well kmown (Figure 2).

Management program criteria; It focuses on the conservation of the manatee and its
habitat. BCH includes conservation actions towards this species, although there is a
mioderate dissemination of information regarding the manatee and low amount related o
other existing species. Conseguently, 58% of the residents interviewsd know nothimg
about the PA, and the other 42% of the residents interviewsd know only the mame of the
Fa but nothing else about the reservation, and the users or potential users know the name
of the PA and some of the limits and restrictions of the PA.

The BCH has a monitorng program for the manatee implemented by CONAMP that has
been working together with research centres located in Chetumal City. Monitoring is niot
canstant, although it is systematic. Currently, satellite tracking is used to monifor ome
manates orphan recued 15 years ago. Cverall, most of the information on manatees and
thie reserve is mot up to date, nor is the management program (Figure 2.

SOCOSConomIc criterna: opportunisiic tourism actviies based on manatee walching are
performed on a low scale. [t presenis a low value related to the use and an intermediate
value not associated with the use (cultural). The residents have an intermediate level of
knowledge on the manates; local knowledge derves more from the cohabitation with the
species and its observation, rather than from dissemination of the knowledge generated
by local scientists (Figure 2).

Gowvernance criteria: there are some conflicts bebween the manatee population and the
communities’ residents inside of the manatee sanctuary. The existing conflicts are related
to restrictions on the use of local natural resources, such as fishing, logging, wildlifie
hunting, and disagreements with communities and manatee sanctuary staff dus o poor

Communication.
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The BCH receives little naticnal (federal and state) and international funding and some
specific support for the conservation of manatess. Furthermore, the manatee sanctuary
does not encugh staff, and the key factor atiributed to this is a lack of fundimg.

The knowiledge of the residents on the exsting regulations, noms and legislation that
protect the manates is low, and the application of this regulation inside the PA is low as
well. There are no community organizations that may conduct conservation actions
towards manatee conservation. Although some groups within the communities try to use
thie manatee for tounsm purposes, few and small crganizations that discrestly perform
this activity are already present (Figure 2).

3.2, Sian Ka’'an Biosphere Resaree (SKBR)

Bicloegical information eriteria: This protected ares has an intermediste ressarch level,
although conceming the manatee, littke systematic research has been performed. Indead,
basic information is known about the species biclogy, abundance, population stnucture,
disiribution and use of the habitat (Figure 2).

Management program criteria: [t does not contain specific managemeant actions focusad
on the conservation of manatees, alkthough i@ is inwvolved indirecity in the different
consemvation and management isswes present in the program. Mewvertheless, the
consenation, dissemination amd research actions towards the species inside the SKBR
are still low. A tofal of 100% of the residents interviewed kmow about the PA and its
location, although they do not know much about the work perdormed inside of the reserve
by staff amd COMAMP amd are anly slightly imeolved. SKBR does not have a specific
manatee monitoring program; cumently, some non-systematic monitoring is being
performed im certain areas of SKBR, and some records on the species distribution inside
thie PA are present (Figure 2.

Socioeconomic crterias Some cooperatives organize toursm activities, which imcude
observation of the manatee; during boat trips, it is sometmes possible to obsene
manatess. Throughout the intenviews, it was possible to know that the tourism and fishing
cooperatives hawve an imternal agreement that implies not wusing the manates for tounst

httpo e manusoriptcentral.oomdage
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purposes because the presence and harassment of the boats causes an alteration in the
behaviour of the manates and could make them change their places of regular use in the
reserve. This perception of adverse affectation to the manatees needs to be investigatad.
The agresment is not respected by all cooperatives, as it adds more value to fourism
senices, However, manatee chservation has a low tourism value due to the difficulty in

spotiing individuals and, in some ways, due o the existing agreememnt.

This area has an intermediate value not associated with its use (cultural), and residents
have an intermediate lewel of knowledge regarding the manatee that denves more from
the cohabitation and cbhservation of the species tham from the minimal spreading of the
sgientfic knowledge generated im the reserve. The area is exposed to increasing manatee
watching activiies, which hawe to be taken into account for the manatee conservation
(Figure 2.

Governance critena: different conflicts exist in this reserve; conflict is present among users
or possible users on the use of the manatee for tourism activiies, as according to local
agresments, this activity is forbidden. Conflicts exist between the PA authorbies and the
lozal communities due to the scarce inclusion of people in the PA activities, to the lack of
communication, in sddition o the existing restrictions on housing and basic services

improvement and on the use of natural resources.

S receives national and imermational funding for being a biosphere reserve and octher
intfemational categones; this allows the reserve to access other sounces of financing.
However, them is low specific support for the conservation of the manates. The PA does
not have enough siaff to satisfy its ocperational nesds.

The knowledge that the user has on the norms and legislation that protect the manates is
loww, and there is mo application of the legislaton inside the PA. Mo community
anganizations exist to camy out conservation actions towards the manaies, slthough they
dio exist for tourist use. Indeed, some groups organize tours for manates watching inside
of the resarye (Figure 2).

33 YB

11
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Biological criteria: This protected area has an overall imtermediste ressarch level and a
low level conceming the manates, as only a few things are known locally about the
spedies biclogy (abundance, population structure, distribution and wse of the habitat)
(Figure 2}

Mamnagemsnt program oritera: Few conservation, managemsnt, spreading and research
actions have been performed towards the spedies inside the YB; residents know the PA
and its location, althouwgh they do not know much abouwt the work performed inside of the
reserve and are only slightly imeclved. YB states in its recently published management
program that monitoring prioty species and nisk factors will be performed; currently, few
non-systematics monitoring are being performed by local MGOs im some areas of ¥B, and
some reconds on the species disirbution inside YB are present (Figure 2).

Socigeconomic crtera: Toursm that imeobees direct observation of the manatee and
apportunistc tourism takes place in the YB. This economic activity has a low value to the
user and an intermediate value not associated with the use (cultural). Residents'
knowledge of the manatee is iniemmediate and obtained from being an important food
sgurnze for many years, the cohabitation and obserdation of the speces, and the spreading
aof a kocal NGO, There is litle dissemination of the scientific knowledge generated in the
Pa. ¥B has the highest tourism and fishing pressure of the three evaluated reserves, and
some bad practices are cammied out, such as the use and dragging of nets, which affect
bicdiversity consenvation and thus the manates (4 and Figure 2}

Gowvernance criteria- there is a conflict regarding the use and dragging of nets in Yalahau
Lagoon, which is part of the manatee's distribution area inside YB. Fishing nets are indeed
knowmn for being the main reason for manates deaths in the past (Morales =t al., 2003).
The reserve management and the local communities have some conflicts: one is due o
the communities that do not feel included in the PA activities; the restrictions for the fishers
causes another conflict. In the temestrial area, a conflict of interest exists regarding the
use of communal land. All of these conflicts are atributed to a lack of effective
communication between communities and YB authorities and to the absence of the

reserve staff in the area during several penods of different conflicts.
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YB meceives national and imtemational funds for being an area that is protected by the
federal govermment; however, there is limited support for manatee conservation, with few
local HG0s operating those limited funds, in collaboration with academic groups.

B does mot have enough staff to satisfy its operational needs. The kmowledge they have
on the regulations, morms and legislation that protect the manates is low, and there is no
enforcement inside YB. Only one community crganization exists that cames out some
consenvation actions towards the manatee; for tourism, few tour services offer manatee

watching inside of the reserve (Figure 2).

The PA with the highest management effectiveness for manatee conservation was BCH
with T 1%, followed by SKER with 53%, and finally YB with 43% (Figure 2). Mone of these
reserves reached the level of Excellent.

4. Discussion

The three evaluated reserves showed the same trend conceming their issues related o
manates consendation managemsnti, the lack of work, the lack of communication with the
authontes, the lack of agreements with the residents and the poor implementation and
enforcement of conservation actions. These problems affect manates conssrsation
actions, as illegal and forbidden practices are camied ocut imside the reserves. |t is
necessary to sabve the lack of dialogue and work together with the communities present
inside of the PAs. This would improve the seffectiveness of the management and

oonsanyation of the manates and its habitat.

BCH has a good effect on the management of manatee conserdation; the work with the
species is pasitive, although slow. 1tis necessary to work on the management program o

promote research and sociceconomic development in the area.

SHER presents intermediste sffectivensss in the conservation of manatees despite
hawving strong toursm pressure lowards the species. Furthermore, towrism sendce
providers affirm that manates sightings have decreased, which lzads them to believe that
thie existing populations are moving away from the reserve. This perception needs io be
evaluated through manates populaton monitocring. There are few consenvation and

13
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research actions towards the manates in the area, and manatee knowledge has been
scarcely spread. Around the world, PAs are wunder increasing human pressure fo use
resources, and tourism activities represent a significant challenge for wildlife managers
[Sonce et al., 20048).

YB has imtermediate effectiveness that is almest low, the work conductad with the
manatee is low. Bad practices and the lack of agreements and inclusion of the residents
in the management of the PA complicate the consersation efforts towards the manatee

and govemance.

The interviews showed that the community of Holbox has a stromg cultural bond with the
manates, as it was an altemative fieod source for the community many years ago before
being dedlared &= a PA. This fraditional hunting of manatses was alsc reporied by
Morales-Wela &l al. (2003). During the development of the manuscript, the management
program of Y'B was published; it can be observed that the manates is considered a prionty
speces, and the observance of noms and cument laws in environmenial and bicdiversity

consen/ation is promoted.

It is crucial to strengthen the change towards manatee conservation that has already
startad in ¥B, taking advantage of the historical presence of the manates in the area and
thie historical tradition of direct use of the resource, which has now stremgthensd
consensation actions (Morales-Vela et al, 2003).

The program points out, in a general way, the actions towards emblematic or pronty
species, imcduding the mamates. However, it is impartant to mention that more than half of
“falahau Lagoon is located inside the sustainable use subzone, and there is no reference
on the control or prohibition of the use of nets in the lagoon. It has beem mentioned that
“cumrenthy the main threat for the manatee is the fishing nets located in its distribution ares”
[COMNAKNF, 2018); this was indeed identified as one of the principal causes of the decrease
in the manatee population in the past (Morales-\Yela =t al., 2003). However, itis expected
thiat this new program will support more research activity about basic biclogical aspects
of the manatee (abundamce, distribution, and structure of the population) necessary o
generate specific conservation actions for this species im the area. Addiionally, the laws

14
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and regulations to conftrol the nsk factors for manatees such as the use of nets inside of
‘alahau Lagoon should be enforced.

Im the threse protected areas, the rules and laws that safeguard manatees are applisd
loosely to avoid potential conflicts with residents. Howewer, at the moment, the magnitude
of risk for manatees is entirely different between each of them, being higher in YB.

Im @ workshop on Sirenia sponsored by the Intermational Manme Consenvation Conference
held in Washimgion, DUC., in May 2008, experts from 18 countries worldwide identified 11
charactenstics that the PA must have to reduce the nsk to sirenians and improve its
conserdation in developing countries (Marsh & Morales-Viela, 2012). Some of these
characteristics have besn considered im the present study, such as the need to incude
lozal knowledge, specific goals fowards sirenians in the management programs of the
Fas, and the need for a combined effort of the govemment (PA), MGOs, local
communities, and researchers. In this sense, it is expected that this work might be wuseful
for other countries where manatees are present in PAs to evaluate their effectivensss in

the conservation of sirenians. This evaluation applies to other priorty species as well.
5. Recommendations

For BCH, an updating of the management program and of the technical information that
supports it is required. It is also necessary to improve the relationship bebeeen the PA
and the communities present im BCH. Strengthening the spreading of the activiies camed
out in the PA as well as knowledge on manaiese ecology and invohemsent of the
communities in the PA activities should be the baselimes to achiewe better management
of the biodiversity comservation.

For SKBR, it is suggested that the relationships with the existing communities be
improved. Regulation of the construction of tourism cenires imside the PA and support for
the development of programs to increase the life quality of the local communities present
in SKBR are recommendad. As mentioned for the previous reserve, in SKBR, a higher
spreading of the work camied out should be performed.

hittpof e manu sorphoentral .oomdage
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Far ¥B, the prohibition of the use and dragging of nets inside “alahaw Lagoon is
recommendad. Improving the relationships with the existing communities and regulatimg
miassive tournsm are wamanied. Regulatng the construction of tounsm centres inside the
F& and increasing the programs to generate a better quality of life of the communities
inside amd around the YB are recommended. There must be & control of towrsm
associgted with manatess, and research showld be conducted on the possible impact that
this activity could generate. Increasing the spreading of the work camed out in the PAin
general is needed. Invohang the communities in the PA activities, considenng them as the
basis, will help to achieve better management of biodiversity conservation.

Fegarding the presence of users who perform or wish to observe manaiees in the
reserves, first, the authorties must evaluate the possible adverse effects on manatse
behaviouwr associated with watching manatess, It is imporiant to consider the experience
provided by users in SHBR, which repeatedly mentioned that the pressure towards the
manatee generated by the presence of boats is high, which agrees with the high impact
that these activities are hawving on the manaiee. If this activity needs io be authorized, it
will b2 mecessary to implement a ngorows scheme of “best conservation practices” for the
abservation of manatess that reflect the conservation objectives of the reserses and
include the aspirations and lvelihood of the local communities for effective conservation.
Howewver, in the face of the lack of information amd lack of community-based good
organization, any preventve measures should be taken by the authornties, including the
application of the precautionary principle. As mentioned before, it is essential o consider
that these three reserves are critical habitats for the conservation of the manatee
population in the Yucatam Peninsula. Both the federal and reserve authorties should
consider this before implementing or offenng any use schemes.
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{IMD} used for the evaluation. " Basaed on Pomeroy et al., 2006, ** Based on Rivera and Monte
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Figure 1. Study area with the location of the protected areas of YB, SKER, and BCH In which the evaluation
was conducted, In the state of Quintana Roo, Mexico.
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Capitulo Ill. Discusién y Conclusion

Las tres reservas evaluadas mostraron una misma tendencia con respecto a sus
problemas, representados principalmente en la falta de acciones de manejo para la
conservacion de manati, en la falta de didlogo y acuerdos entre las poblaciones
humanas y las autoridades pertinentes, y en la poca difusion sobre el conocimiento que
se tiene sobre la especie entre la poblacion. Esto necesariamente afecta las acciones
de conservacion del manati al continuar realizandose practicas prohibidas, como es el

uso de redes de pesca o actividades turisticas no reguladas.

La complejidad e importancia de la relacion entre los actores claves de las AP para su
buen funcionamiento son reconocidas alrededor del mundo (Sobel y Dahlgren 2004).
En este sentido, es necesario atender la falta de dialogo y de trabajo conjunto con las
comunidades presentes en las AP. Esto mejorara la efectividad en el manejo y
conservacion del manati y de su habitat. Pomeroy et al. (2006) menciona que “si los
usuarios estan involucrados en el AP, ellos perciben que sus puntos de vista y
preocupaciones estan siendo considerados, lo que les da un sentido de participacion

real y fortalece su respaldo al manejo del AP”.

La BCH tiene buena efectividad en el manejo para la conservacion del manati, el
trabajo con la especie es positivo, pero ha sido lento. Es necesario actualizar y
fortalecer el programa de manejo para incentivar la investigacion cientifica, la difusion

del conocimiento y el desarrollo socioeconémico de la zona.

Por su parte, SK presenta una efectividad intermedia en la conservacion de manati a
pesar de tener una fuerte presion turistica sobre la especie. Ademas, existe la idea por
parte de los prestadores de servicios turisticos que esta actividad turistica esta siendo
negativa para el manati, y mencionan que los avistamientos de manati han disminuido,
por lo que cree que las poblaciones presentes se estan desplazando y se alejan del AP.
Esta preocupacion no debe subestimarse, por el contrario, debe ser evaluada a través
del monitoreo de la poblacibn de manaties. En el pasado, las caletas y cenotes
ubicados entre Tulum y Playa del Carmen fueron considerados como parte de las tres
areas con mayor presencia de manaties, ademas de la bahia de Chetumal y SK

(Colmenero-Rolon y Zarate 1990; Morales-Vela y Olivera-Gomez 1997). Actualmente, la
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caleta de Xel-ha y los cenotes de Xpu-ha y Tan-ka son sitios de intenso uso turistico y
en franca competencia con los manaties y hasta donde se sabe, su presencia ha
disminuido. En general, en SK se tienen pocas acciones de conservacion e
investigacion dirigidas al manati y también hay poca difusién. En todo el mundo, las
areas protegidas estan bajo una creciente presion humana para utilizar los recursos y
las actividades turisticas representan un importante desafio para los administradores de

vida silvestre (Sorice et al. 2006).

YB tiene una efectividad intermedia, casi baja, el trabajo realizado hacia el manati es
bajo. Las malas practicas y falta de acuerdos e inclusion de la poblacion en los trabajos
de la direccion de la reserva dificultan los esfuerzos de conservacion dirigidos al manati.
Las entrevistas mostraron que la comunidad de Holbox tiene un fuerte arraigo cultural
con el manati, ya que este fue una fuente de alimento muy apreciado por la comunidad
en el pasado (Morales-Vela y Olivera-Gémez 1997; Morales-Vela et al. 2003). Durante
la preparacion de este documento, se publicé el programa de manejo de YB. El
programa reconoce al manati dentro de sus especies prioritarias y plantea dar
cumplimiento a las normas y leyes actuales en el area ambiental y de conservacion de

la biodiversidad.

Es importante fortalecer el cambio ya iniciado hacia la conservacion del manati en esta
AP, aprovechando que es un sitio historico de presencia de manaties con una pasada
tradicion de uso directo del recurso (Morales-Vela et al. 2003), y que ahora esta
fortaleciendo las acciones de conservacidon (Morales-Vela 2015). Su importancia
aumenta por ser un habitat que facilita la conectividad entre las dos poblaciones de
manaties genéticamente diferenciadas, una en el Golfo de México y otra en el Caribe
(Nourisson et al. 2011).

El programa de YB menciona de manera general acciones dirigidas hacia especies
emblematicas o prioritarias, incluyendo al manati, pero es importante mencionar que
mas de la mitad de la laguna Yalahau est4d dentro de la subzonificacion de
aprovechamiento sustentable, en donde no hacen mencion alguna del control o
prohibicién del uso de redes en la laguna. EIl programa si incluye parcialmente algunas

de las recomendaciones hechas anteriormente por Morales-Vela (2015) en un trabajo

37



dirigido a conocer la situaciéon del manati en el AP y donde se recomiendan algunas
acciones como: el establecimiento de una zona diferenciada de manejo para la
conservacion de manati, el establecimiento de un codigo de ética dirigido a su
conservacion, mayor vigilancia, regulacién y prohibicién del uso y arrastre de redes
dentro de la Laguna Yalahau. Este mismo estudio identifica que las redes son la mayor
amenaza para el manati en la zona (Morales-Vela 2015). En el programa de manejo se
menciona que para el manati la principal amenaza sigue siendo las redes de pesca
colocadas ilegalmente en su area de distribucion (CONANP 2018), asi que aun sigue
vigente una de las principales causas identificadas que causaron el decaimiento de su
poblacién a finales de los 80s (Morales-Vela et al. 2003). Se espera que este nuevo
programa impulse el no uso de redes de pesca dentro de la laguna, que promueva una
mayor difusion del conocimiento sobre esta especie, impulse la realizacion de mas y
mejor investigacion sobre aspectos basicos poblacionales necesarios para fortalecer
acciones de conservacion adecuadas a las necesidades de la reciente colonizacion de
esta especie en la zona. También debera existir mayor vigilancia y aplicacién de las

normas y leyes dentro de YB.

El presente estudié demuestra que en las tres AP las normas Yy leyes que protegen al
manati se aplican laxamente para evitar tener algun conflicto con la poblacién. Pero
ante el hecho de que existen grupos y otros nuevos interesados, que realizan
actividades turisticas con el manati en las tres AP evaluadas, se debe de contar con
una regulacion o esquema de buenas practicas aplicable en todas ellas. Con lo anterior,
no se esta sugiriendo hacer uso turistico con la especie, pues es importante considerar
las experiencias mostradas por los prestadores de servicios turisticos de SK, que
mencionaron de manera reiterada que la presion generada hacia el manati por el
acecho de las lanchas es grande, y que el impacto que esta actividad causa al manati

es alto.

En un taller sobre sirenios auspiciado por la Conferencia Internacional sobre
Conservacion Marina realizada en Washington, D.C., en mayo de 2009, expertos de 16
paises a nivel mundial con presencia de sirenios, plantearon 11 caracteristicas claves

necesarias que las AP deben tener para reducir el riesgo y mejorar la conservacion de
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los sirenios, en este caso de los manaties en paises en desarrollo (Marsh y Morales-
Vela 2012). Algunas de estas caracteristicas fueron consideradas en este estudio,
como es el caso de la necesidad de incluir los saberes locales; de tener metas
especificas dirigidas a sirénidos en los programas de manejo de las AP, y del trabajo
inclusivo entre el gobierno (AP), ONG’s, comunidades locales e investigadores. En este
sentido, se espera que este trabajo sea de utilidad para otros paises con presencia de
manaties en AP, para evaluar su efectividad para la conservacion de los sirenios.
Consideramos que esta evaluacion se puede adaptar y dirigir a otras especies

prioritarias tomando en cuenta las especificaciones bioldgicas de cada caso.

Capitulo IV. Recomendaciones

Para la BCH se requiere actualizar el programa de manejo y la informacion técnica que
lo sustenta. También es necesario mejorar las relaciones del AP con las comunidades
presentes en BCH, fortalecer su programa de difusion del trabajo realizado e involucrar
a las comunidades en las actividades del AP. En particular, las comunidades deben ser
consideradas como actores clave para lograr un mejor manejo para la conservacion de

la biodiversidad.

Para SK también se recomienda mejorar la relacion del AP con las comunidades
presentes. Regular el turismo dentro del AP, y apoyar en el desarrollo y la calidad de
vida de las comunidades presentes en SK. Igual que en la anterior reserva, en SK se

requiere mayor difusién del trabajo de investigacion y conservacion realizado.

Es necesario regular el turismo dirigido al manati e investigar sus posibles impactos
negativos y como minimizarlos. Hay que hacer uso de las experiencias obtenidas en
otras partes del mundo con sirenios. En esta reserva se requiere mayor investigacion y
mas acciones de conservacion dirigidas al manati. Involucrar a las comunidades en las
actividades del AP, considerandolos como la base para lograr un mejor manejo para la
conservacion de la biodiversidad y junto con ellos ir caminando bajo un esquema de

manejo adaptativo.
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Para YB se recomienda, tal como lo propuso Morales-Vela (2015), fortalecer la
prohibicién del uso y el arrastre de redes dentro de la Laguna de Yalahau, pues sigue
siendo la causa de muerte directa a contener y generar un cédigo de ética
conjuntamente con las dos comunidades que hacen uso de la laguna.. Esto conducira
a mejorar la relaciéon con las comunidades presentes y regular el turismo masivo. Es
necesario no motivar un turismo dirigido al manati e investigar los posibles impactos
gue le pueden generar. Dar una mayor difusiébn al trabajo de conservacion e
informacion biologica realizado. Es urgente involucrar a las comunidades en las
actividades del AP, considerandolos como la base para lograr un manejo mas efectivo

para la conservacion del manati, de su habitat y de la biodiversidad.
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Anexo de cuadros

Cuadro 1. Criterios generales (CG), criterios especificos (CE), nUmero de indicadores utilizados
(NIU), e indicador (IND) usados para la evaluacion. * Basado en Pomeroy et al. 2006, ** Basado

en Rivera y Monte 2011. ° Programa de Accion para la Conservacion de la Especie (PACE).

CG

CE

NIU

IND

Biofisicos

Biologia

3

Abundancia de la especie*; Estructura

Distribucion y habitat de la especie*

poblacional*;

Disefio y
caracteristicas del
AP

Cobertura marina AP; Cobertura de distribucion de la especie
por el AP a nivel estatal; Presencia de contaminantes; Areas de
bajo o nulo impacto en el AP*; Areas de mayor influencia;
Conectividad marina entre AP

Programa de
manejo

Estado del
programa de
manejo

Elaborado; Publicado

Objetivos del
programa de
manejo

Actividades del programa que involucran al manati
directamente; Actividades del programa que involucran al
manati indirectamente

Acciones con la
especie

Investigacién; Difusién; Acciones de conservacion; Nivel de
Monitoreo; Monitoreo de factores de riesgo; Conocimiento y
uso del ° PACE manati en el AP; Nivel de recuperacién de la
especie (PACE)**

Socioeconémico

Valoracién de la
especie

Patrones de uso de la especie*; Valor de la especie asociado al
uso*; Impacto econdémico generado por las actividades
econdmicas asociadas al uso de la especie; Valor no asociado
al uso o mercado*; Importancia cultural de la especie*
Entendimiento del impacto generado sobre la especie*

Estructuras y
actividades
econdmicas

Actividades productivas y su distribucion en el AP¥
Infraestructura y negocios de las comunidades*; Impacto de las
actividades productivas sobre la especie*

Saberes

Conocimiento sobre la especie; Saberes locales; Saberes
cientificos difundidos; Conocimiento sobre el AP

Gobernanza

Conflicto

Entendimiento sobre la normativa y gestion pertinente a la
especie*; Conflictos con la especie manati; Conflictos con el
AP; Conflictos con la poblacion; Mecanismos de resolucion de
conflictos

Recursos

Convenios del AP**; Nivel de Financiamiento del AP**;
Disponibilidad de Fondos del AP**; Disponibilidad de recursos
dirigidos al manejo para la conservacién de la especie;
Disponibilidad de recursos dirigidos a la investigacion de la
especie; Disponibilidad de recurso dirigidos a la difusion de la
especie; Personal necesario y capacitado para el manejo del
AP**; Voluntarios en el AP**; Personal del AP que atienda
eventualidades con la especie

Nivel de trabajo
con la especie

Existencia, aporte y aplicacion de investigacion cientifica*; Nivel
de conocimiento de la especie en el AP; Etapa de trabajo con la
especie en el AP; Actualidad de la informacién generada en el
AP; Sefializacion en zonas con presencia de la especie**;
Aplicacion de las legislaciones que rigen el area protegida**;
SIG de la especie*; Programa de educacion ambiental; Nivel
de Gestion del AP

Organizacion

Organizacion comunitaria para la conservacion*; Organizacién
comunitaria para el uso de la especie*; Interacciones entre
actores clave del AP; Participacion comunitaria en monitoreo y
acciones de conservacion de la especie*; Divulgacion y alcance
de la informacion generada de la especie en el AP%
Capacitacion en el AP**
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Cuadro 2.- Niveles de efectividad en el manejo para la conservacion de la especie con
Sus respectivos porcentajes para clasificar las AP evaluadas.

Nivel de efectividad en el manejo ,

. . Porcentaje
parala conservaciéon de la especie

Excelente 100 a 80 %

Bueno 80 a 60 %

Intermedia 60 a 40 %

Bajo 40a 20 %

Insuficiente 2020 %

Cuadro 3.- Resultados de las AP evaluadas en los criterios especificos, con valores de
0 a 1, entendiendo el 1 como el nivel maximo o mejor y O como el nivel mas bajo o peor.

Criterios especificos BCH| SK | YB
Biologia 1 ]0.33|/0.33
Disefio y caracteristicas del AP 0.56 10.44|0.42
Estado del programa de manejo 1 1 |0.50
Objetivos del programa de manejo 1 (050 O

Acciones con la especie 0.77 10.27|0.37
Valoracion de la especie 0.61 /10.57|0.50
Estructuras y actividades econdmicas | 0.77 |0.90| 1

Saberes 0.60 |0.60|0.50
Conflicto 0.380.32|0.12
Recursos 0.78 10.67|0.84
Nivel de trabajo con la especie 0.56 10.48|0.28
Organizacién 0.20 10.37|0.25
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Cuadro 4.- Resultados de las AP evaluadas en los criterios generales, con valores de O
a 1, entendiendo 1 como el nivel maximo o mejor y 0 como el nivel mas bajo o peor.
Rango y porcentaje de efectividad en el manejo para la conservacion de manati en las
AP evaluadas.

Criterio generales BCH SK YB
Biofisicos 0.78 0.39 0.38
Programa de manejo 0.92 0.59 0.29
Socioeconémicos 0.66 0.69 0.67
Gobernanza 0.48 0.46 0.37
Porcentaje de efectividad
en el manejo para la 71% 530 43%
conservacion de la
especie
Rango Bueno |Intermedia | Intermedia
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Anexo de Figuras
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Figura 1. Area de estudio con la ubicacion de las areas protegidas de YB, SK y BCH, a
las que se les realizo la evaluacion, en el estado de Quintana Roo, México.
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Figura 2.- Resultado comparativo de los criterios especificos de las AP seleccionadas.
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Resultados de los criterios generales de las
AP evaluadas
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Figura 3.- Resultado comparativo de los criterios generales de las AP evaluadas.
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