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PRESENTATION 
 
Within the framework of protected forest area consolidation, the creation of the future Maquenque 
National Park, in the northern zone of the country, is of transcendental importance as a core of the 
San Juan-La Selva Biological Corridor, which will permit the connection of the ecosystems of Costa 
Rica and Nicaragua, an important part of the Mesoamerican Biological Corridor.  
 
This document is the result of a process started in 2001, when the Executive Committee of the San 
Juan-La Selva Biological Corridor began its fight to halt the disappearance of the Great Green 
Macaw and the Almendro Tree. Nearly fifteen local, national and international organizations are 
involved with this document. These organizations contributed their experiences and vision 
concerning the importance of this Biological Corridor. 
 
The efforts made by civil society, the Ministry of Environment and Energy, and local governments in 
the administration of necessary funds to establish the future Maquenque National Park and to create 
incentives for landowners in the zone to conserve and restore their forests, are very timely and 
praiseworthy. 
 
Only a unified force will be able to maintain the natural richness of this region, as it is a permanent 
fight to halt the disappearance of the Great Green Macaw that has become a source of pride for the 
inhabitants of the Huetar Norte Zone of Costa Rica. 
 
Besides the Great Green Macaw, the Almendro Tree, the Manatee, and the Jaguar, approximately 
6000 species of vascular plants, 515 birds, 139 mammals, 135 reptiles and 80 amphibians will be 
protected in this rich and unique ecosystem of the Huetar Norte Zone. 
 
The San Juan-La Selva Biological Corridor forges connections between forest patches of the 
Central Volcanic Range and La Selva Biological Station in the north, with the Barra del Colorado 
Wildlife Reserve and Tortuguero National Park on the Caribbean Coast of Costa Rica and through 
the southeast of Nicaragua, with the Indio-Maíz Biological Reserve, Punta Gorda and Cerro Silva.  
 
For the government of Costa Rica, the creation of the future Maquenque National Park, possibly the 
last great national park to be created, will constitute an unwavering commitment to the people of 
Costa Rica and to our ecological cause. 
 
 

 
Lic. Carlos Manuel Rodríguez Echandi 

Minister of the Environment and Energy 
Republic of Costa Rica 
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EXECUTIVE SUMMARY 
 
The Mesoamerican Biological Corridor is an international initiative to maintain ecological 
connectivity between North and South America, preserving routes of migration and 
transmission of gene flow through the isthmus of Central America (CBM, 2002). Costa 
Rica’s Northern Atlantic Zone supports the last viable lowland forest habitat capable of 
sustaining the continuity of the Mesoamerican Biological Corridor between Costa Rica and 
Nicaragua, the largest breach in the Corridor route between Honduras and Colombia. 
 
The proposed 246,608 hectares San Juan-La Selva Biological Corridor would bridge this 
gap by preserving the forest linking the Central Volcanic Mountain Range and the La Selva 
Biological Station (125,691 ha / 310,457 acres) in North-central Costa Rica with the Barra 
del Colorado Wildlife Reserve (102,165 ha / 252,348 acres) and Tortuguero National Park 
(29,068 ha / 71,798 acres) on the Costa Rican Caribbean Coast and with the extensive 
Indio Maíz (306,980 ha / 758,240 acres), Punta Gorda (54,900 ha / 135,603 acres) and 
Cerro Silva (339,400 ha / 838,318 acres) Reserve complex in Southern Nicaragua. The 
Corridor would thus consolidate these six protected areas into a single integrated biological 
unit totaling 1,204,812 hectares (2,975,886 acres) (Figure 1). The core conservation unit of 
the San Juan-La Selva Corridor will be the future “Maquenque National Wildlife Refuge and 
National Park” (59,717 ha / 147,501 acres), situated immediately south of Indio Maíz and 
abutting the western boundary of Barra del Colorado. This new park would conserve the 
portion of the Corridor with the highest percentage of forest cover. The primary goal of this 
Corridor initiative is to preserve documented wildlife movement pathways connecting key 
habitats to prevent the isolation or loss of species and to preserve ecosystem function. 
 
The lowland wet forests contained within this proposed Corridor and the protected areas to 
be linked are extremely biologically diverse, supporting an estimated 6,000 (36) species of 
vascular plants (numbers of known threatened and endangered species in parentheses), 
139 (32) species of mammals, 515 (64) birds, 135 (35) reptiles and 80 (45) amphibians 
(Table 4, Appendices 2).  The vertebrate fauna and vascular flora are dwarfed by the 
species richness of invertebrates. The number of lepidopterans (moth and butterfly species) 
of the La Selva Biological Station, for example, is estimated to be between 6,000 and 7,000 
species, greater than for the United States east of the Mississippi river (David Wagner, 
University of Connecticut, pers. com., 2002). 
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Figure 1: Aerial view of Maquenque 

 
The San Juan-La Selva Biological Corridor also contains unique and critically important 
habitats, including Rafia palm swamps, wetlands (Laguna Maquenque, Tamborcito, 
Tambor, Remolino Grande, Astilleros and Colpachí) that support the West Indian Manatee 
(Trichechus manatus) and lowland forests with high densities of the towering canopy 
emergent Almendro, or Mountain Almond tree (Dipteryx panamensis), critical for the survival 
of the only remaining population of Great Green Macaws (Ara ambigua) in Costa Rica. This 
macaw species has a large home range, and migrates annually during the post-reproductive 
period from their breeding habitat in the lowlands to higher-elevation forests of the Central 
Volcanic Range where food is more plentiful. The proposed Corridor would protect sufficient 
natural habitat among the different forest ecosystems used by Great Green Macaws during 
their annual migration in order to maintain viable populations of this majestic species.  
 
Land within the Corridor will be classified in three categories with different priorities for 
preservation. Territory for Maquenque National Park, the principal conservation area within 
the Corridor, is considered highest priority. Three tracts of intermediate priority constitute 
the Corridor “nuclei”, the remaining territory comprising the Corridor matrix (Figure 7). The 
goal of the Corridor initiative is to preserve 100% of nuclei and 50% of matrix habitat via 
environmental service payments to private landowners. Such financial incentives strongly 
influence land use trends in this region and will be expanded and better publicized to foster 
landowner participation at larger, more biologically relevant scales required to implement 
the Corridor.  
 
The creation of a new national park and national wildlife refuge in the Northern Zone of 
Costa Rica will generate employment opportunities in an economically depressed area that 
currently depends on limited forestry and agricultural activities. Conservation easements 
have also proven to be an effective measure for the conservation of scenic locations of 
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touristic value in Costa Rica and will be used in the Corridor nuclei and in the Corridor 
matrix. 
 
Evaluation of the ecological success of this initiative will be through biological monitoring of 
focal species as indicators of the health of the ecosystem within the Corridor to evaluate 
and communicate how well the Corridor is meeting its objectives. The Organization for 
Tropical Studies (OTS) has operated the Corridor's namesake location, the La Selva 
Biological Station situated at the Corridor's southern margin, as a tropical research center 
for 34 years culminating in over 3,000 research projects and 2,200 scientific publications, 
making it one of the busiest research stations in the Neotropics. OTS is actively promoting 
research in the corridor region by initiating various investigations including the creation of 
spatial databases that will lead to additional documentation of Corridor's preservation of 
connectivity. 
 
This initiative will also establish a complementary environmental education program for 
elementary schools within the Corridor that teaches rudimentary biological concepts and 
conservation issues. As the Costa Rican and Nicaraguan populations are becoming 
increasingly aware, species such as the West-Indian Manatee and Great Green Macaw are 
part of their national heritage. The environmental education program will inform 
schoolchildren how conservation efforts that preserve and connect habitats can help protect 
such species of national importance. Furthermore, the initiative will establish a community-
based ecotourism development strategy enhanced by the implementation of the “San Juan-
La Selva Wildlife Trail”. 
 
The Corridor initiative is led by the San Juan-La Selva Biological Corridor Executive 
Committee with the participation of the Tropical Science Center (TSC) as the coordinator 
and resource manager. The committee is comprised of an alliance of institutions including: 
the Costa Rican Ministry of Environment and Energy (MINAE), the Municipalities of San 
Carlos and Sarapiquí, the Wildlife Conservation Society (WCS), the Organization for 
Tropical Studies (OTS), the Mesoamerican Biological Corridor (MBC), the Association for 
the Environmental Welfare of Sarapiquí (ABAS), the Association for the Preservation of 
Flora and Wildlife (APREFLOFAS), the Association for the Management of Forest Areas of 
San Carlos (ASCOMAFOR), the Friends of the Great Green Macaw, the Association of 
Volunteer Research and Environmental Development (VIDA), the La Tirimbina Biological 
Reserve, the Center for Environmental Rights and Natural Resources (CEDARENA) and 
the Commission for Forestry Development of San Carlos (CODEFORSA) (Table 2). 
 
The San Juan-La Selva Biological Corridor Executive Committee seeks US$ 56,196,417 in 
financing over a period of five years to balance US$ 33,743,507 in Costa Rican and 
international government matching funds for environmental service payments (ESP) and 
donations over a period of 10 years (budget details contained in Table 1). 
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Table 1: A summary of costs for project implementation (US$) 
 

Item Requested Matching 
(5 years) 

Matching 
(10 years) 

I. Maquenque establishment    
A. Land tenure study 104,492 104,492

B. Land purchase and associated costs 51,875,000 7,000,000 7,000,000

II. Protected area management and 
infrastructure 

 

A. Start-up expenses  229,686 107,000 107,000

B. Annual expenses* 560,000 1,260,000  

III. Corridor nuclei incentives (ESP) 
Years 1-5: 20,610 ha (50,907 acres) 
Years 6-10: 41,220 ha (101,813 acres) 

 
4,328,100 

8,656,200
IV. Corridor matrix incentives (ESP) 
Years 1-5: 36,417 ha (89,950 acres) 
Years 6-10: 72,834 ha (179,900 acres) 

 
7,647,570 

15,295,140
V. Environmental education* 311,300 605,400
VI. Community-based ecotourism 63,593 63,593
VII. Wildlife trail 93,681 51,587 51,587
VIII. Environmental perception research 72,650 21,000 21,000
IX. Monitoring and evaluation* 178,285 348,695
X. Central Office Vehicle 30,000 15,000 30,000
XI. Local Office Vehicle 30,000 15,000 30,000
XII. Project Coordinator 170,400 85,200 170,400
XIII. *Endowment fund (park management, 
environmental education and biological 
monitoring) 

3,695,000  

TOTAL FUNDING REQUIREMENTS $56,196,417 $20,488,127 $33,743,507
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RESUMEN EJECUTIVO 
 
El Corredor Biológico Mesoamericano es una iniciativa internacional que pretende 
mantener la conectividad ecológica entre América del Norte y América del Sur, con el fin de 
preservar rutas de migración y la transmisión del flujo genético a través del istmo 
centroamericano (CBM, 2002). La Zona de bosque tropical atlántico húmedo del norte de 
Costa Rica mantiene el único hábitat viable de llanura capaz de mantener la continuidad del 
Corredor Biológico Mesoamericano entre Costa Rica y Nicaragua, la brecha más grande en 
la ruta del Corredor entre Honduras y Colombia. 
 
El propuesto Corredor Biológico San Juan-La Selva (246,608 ha) rellenaría ese vacío 
preservando las conexiones entre parches de bosque de la Cordillera Volcánica Central y la 
Estación Biológica La Selva (125,691 ha) en el norte de Costa Rica con el Refugio Nacional 
de Vida Silvestre Barra del Colorado (102,165 ha) y el Parque Nacional Tortuguero (29,068 
ha) en la costa caribeña de Costa Rica y a su vez con el extenso complejo que incluye la 
Reserva Biológica Indio-Maíz (306,980 ha), Punta Gorda (54,900 ha) y Cerro Silva 
(339,400 ha) en el Sureste de Nicaragua. El Corredor Biológico San Juan-La Selva 
consolidará estas seis áreas protegidas en una sola unidad biológica integrada sumando 
1,204,812 hectáreas (Figura 1). La unidad de conservación central del Corredor Biológico 
San Juan-La Selva la constituirá el propuesto “Refugio Nacional de Vida Silvestre Mixto y 
Parque Nacional Maquenque” (59,717 ha), ubicado al sur de Indio-Maíz y colindando con el 
limite oeste de Barra de Colorado. Este nuevo parque conservará la porción del Corredor 
con el porcentaje mas alto de cobertura forestal. La meta principal de esta iniciativa es la 
preservación de las rutas de movimiento documentados de vida silvestre que conectan 
hábitats claves para prevenir el aislamiento o pérdida de especies y la preservación de las 
funciones del ecosistema. 
 
El bosque tropical húmedo del Atlántico contenido dentro de la propuesta del Corredor y las 
áreas protegidas que se conectarán son biológicamente diversas, albergando un estimado 
de 6,000 (36) especies de plantas vasculares (número de especies vulnerables y en peligro 
de extinción entre paréntesis), 139 (32) especies de mamíferos, 515 (64) aves, 135 (35) 
reptiles y 80 (45) anfibios (Tabla 4, Apéndice 2). La fauna de vertebrados y flora vascular 
son achicados por la riqueza de especies de invertebrados. La fauna de lepidópteros 
(mariposas y polillas) de la Estación Biológica La Selva, por ejemplo, se estima entre 6,000 
y 7,000 especies, un número mayor que el que se registra en la parte de los Estados 
Unidos al este del Río Mississippi (David Wagner, University of Connecticut, pers. com., 
2002). 
 
El Corredor Biológico San Juan-La Selva también contiene hábitats importantes y críticos, 
incluyendo pantanos de palma Rafia y humedales (Laguna Maquenque, Tamborcito, 
Tambor, Remolino Grande, Astilleros y Colpachí) que sostienen una población de manatíes 
(Trichechus manatus) (Jiménez, 1998) y bosques de llanuras con alta densidad de árboles 
emergentes de almendro de montaña (Dipteryx panamensis), críticos para la sobrevivencia 
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del ultimo reducto de población de lapa verde (Ara ambigua) en Costa Rica. La lapa verde 
tiene rangos hogareños extensos y migra anualmente durante el periodo post-reproductivo 
desde su zona de anidamiento, en las bajuras, hacia bosques más elevados donde sus 
necesidades alimenticias están mas satisfechas. El Corredor propuesto protegerá suficiente 
hábitat natural de los diferentes ecosistemas boscosos utilizados por la lapa verde durante 
sus rumbos temporales como para mantener una población viable de esta majestuosa 
especie. 
 
El área del Corredor se clasificó en tres categorías con diferentes prioridades para la 
preservación. El territorio del propuesto Refugio Nacional de Vida Silvestre Mixto y Parque 
Nacional Maquenque es el área de conservación principal dentro del Corredor, es 
considerado como la prioridad más alta y será comprado con fondos nacionales e 
internacionales. Tres áreas de prioridad intermedia constituyen los “núcleos” del Corredor; 
el territorio remanente comprende la matriz del Corredor (Figura 7). El objetivo de la 
iniciativa del Corredor es las preservación del 100% del hábitat de los núcleos y 50% de la 
matriz mediante el Pago por Servicios Ambientales dirigido a propietarios privados. Estos 
incentivos financieros influyen fuertemente en las tendencias de uso de la tierra en esta 
región y se ampliarán con mayor promoción para aumentar la participación de dueños de 
tierras a escala mayor y con criterios de conectividad biológica como requisito para 
implementar el Corredor 
 
La creación de una nueva área silvestre protegida en la zona norte de Costa Rica generará 
fuentes de empleo en un área económicamente limitada que depende actualmente de 
actividades forestales y agrícolas limitadas. Las servidumbres ecológicas han probado ser 
medidas efectivas para lograr la conservación de lugares escénicos de interés turístico en 
Costa Rica y se usarán en los núcleos y en la matriz del Corredor. 
 
El proceso de evaluación del éxito ecológico de la iniciativa se llevará a cabo por medio de 
un monitoreo biológico, usando especies focales como indicadores del estado del 
ecosistema del Corredor para evaluar y comunicar la forma en que el Corredor está 
alcanzando sus objetivos. La Organización para Estudios Tropicales (OTS) ha operado el 
lugar que da nombre al Corredor, la Estación Biológica La Selva, ubicada en la margen 
sureña del Corredor, como un centro de investigaciones tropicales por 34 años, culminando 
con más de 3000 proyectos de investigación y 2200 publicaciones científicas, 
convirtiéndola en la estación de investigación más activa del Neotrópico. La OTS promueve 
activamente la investigación científica en la región del Corredor por los investigadores de 
La Selva mediante la creación de bases de datos espaciales y otro tipo de apoyo a la 
investigación, lo que conducirá a generar información adicional con aplicación a la 
preservación de la conectividad el Corredor. 
 
La iniciativa del Corredor establecerá también un programa complementario de educación 
ambiental para escuelas primarias que enseñan conceptos básicos de biología y de 
conservación. Las poblaciones de Costa Rica y Nicaragua se están concientizando más, 
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especies como el manatí y la lapa verde son parte de su legado nacional. El programa de 
educación ambiental enseñará a los alumnos como los esfuerzos de conservación que 
preservan y conectan hábitats pueden apoyar la protección de tales especies de 
importancia nacional. Además la iniciativa establecerá una estrategia de desarrollo de 
ecoturismo comunitario asociada a la implementación del “Sendero de vida silvestre del 
Corredor Biológico San Juan-La Selva”. 
 
 
La iniciativa del Corredor es impulsada por el Comité Ejecutivo del Corredor Biológico San 
Juan-La Selva con el apoyo del Centro Científico Tropical (TSC) en la coordinación y 
administración de recursos. El Comité está integrado por una alianza de instituciones 
incluyendo: El Ministerio del Ambiente y Energía (MINAE), las Municipalidades de San 
Carlos y Sarapiquí, la Sociedad para la Conservación de la Vida Silvestre (WCS), la 
Organización para Estudios Tropicales (OTS), el Corredor Biológico Mesoamericano 
(CBM), la Asociación para el Bienestar Ambiental de Sarapiquí (ABAS), la Asociación 
Preservacionista de Flora y Fauna Silvestre (APREFLOFAS), la Asociación para el Manejo 
de las Áreas Forestales de San Carlos (ASCOMAFOR), Amigos de la Lapa Verde, la 
Asociación VIDA, el Centro de Derecho Ambiental y de los Recursos Naturales 
(CEDARENA), la Reserva Biológica La Tirimbina y la Comisión de Desarrollo Forestal de 
San Carlos (CODEFORSA) (Tabla 2). 
 
El Comité Ejecutivo del Corredor Biológico San Juan-La Selva busca financiamiento por un 
monto total de US$ 56,196,417 por un periodo de cinco años con una contraparte de US$ 
33,743,507 en fondos internacionales y del Gobierno de Costa Rica en donaciones y Pago 
por Servicios Ambientales para ejecutar el proyecto en un plazo de diez años, (presupuesto 
detallado en Tabla 1). 
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Tabla 1: Resumen de costos para la implementación del proyecto (US$) 
 

Item Solicitud Contraparte 
(5 años) 

Contraparte 
(10 años) 

I. Parque Nacional Maquenque    
A. Estudio de tenencia de la tierra 104,492 104,492

B. Compra de tierra y costos de compra 51,875,000 7,000,000 7,000,000

II. Estructura y manejo del ASP  

A. Gastos iniciales                    229,686 107,000 107,000

B. Gastos anuales* 560,000 1,260,000  

III. PSA: áreas núcleos del Corredor 
Años 1-5: 20,610 ha 
Años 6-10: 41,220 ha 

 
4,328,100 

8,656,200
IV. PSA: matiz del Corredor 
Años 1-5: 36,417 ha 
Años 6-10: 72,834 ha 

 
7,647,570 

15,295,140
V. Educación ambiental * 311,300 605,400
VI. Fomento ecoturismo comunitario 63,593 63,593
VII. Sendero de vida silvestre 93,681 51,587 51,587
VIII. Investigación percepción ambiental 72,650 21,000 21,000
IX. Monitoreo y evaluación* 178,285 348,695
X. Vehículo Oficina Central 30,000 15,000 30,000
XI. Vehículo Oficina Local 30,000 15,000 30,000
XII. Coordinador de Proyecto 170,400 85,200 170,400
XIII. *Fondo patrimonial (manejo del 
parque, educación ambiental y monitoreo 
biológico) 

3,695,000  

FINANCIAMIENTO TOTAL REQUERIDO $56,196,417 $20,488,127 $33,743,507
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BACKGROUND 
 
In 1994, the Great Green Macaw Research and Conservation Project recommended the 
establishment of Maquenque National Park in the breeding range of the Great Green 
Macaw, along with a conservation effort on the landscape level in order to strengthen the 
Mesoamerican Biological Corridor, including the breeding and post-breeding range of the 
Great Green Macaw spread between Nicaragua and Costa Rica (Bjork y Powell, 1994; 
1995). In 1997 (CBM, 2002) the Mesoamerican Biological Corridor Project (MBC) was 
established. More specifically, in 1999 dissemination of the San Juan-La Selva Biological 
Corridor initiative began, when the Association for the Environmental Welfare of Sarapiquí 
(ABAS) presented its proposal “Conservation of the Biodiversity in the Río San Juan-La 
Selva Biological Corridor” (López, 1999) together with a poster and the video “Bridge of Life” 
produced with the financial support of the COSEFORMA-GTZ Project and the Tropical 
Ecology Support Program (TöB) to consult on the methodology for the publicity of the 
Corridor. In June of 2000, the Ministry of Energy and Environment (MINAE) organized in 
Horquetas de Sarapiquí the “Workshop for the Elaboration of a Proposal for Connectivity 
between Patches of Forest”, that synthesized the existing proposals and adapted them to 
the corridor projects of the Arenal Huetar Norte Conservation Area (ACAHN), the Central 
Volcanic Range Conservation Area (ACCVC), Tortuguero Conservation Area (ACTO) and 
La Amistad Caribbean Conservation Area (ACLAC). To continue the process, ABAS carried 
out their proposal “Implementation of a Methodology for the Popularization of the San Juan-
La Selva Biological Corridor” (López, 2000); at the same time, the Tropical Science Center 
(TSC) elaborated the “San Juan-La Selva Biological Corridor: An Initiative of the 
Mesoamerican Biological Corridor for the Protection of the Great Green Macaw and its Rain 
Forest (TSC, 2001). 
 
In 2001, the Executive Committee of the San Juan-La Selva Biological Corridor was 
activated to manage the pursuit of actions within the framework of the San Juan-La Selva 
Biological Corridor (Chassot et al., 2001,b), gathering all interested organizations working in 
this geographical area in this effort. 
 
The present document is an adaptation of the proposal created by the Tropical Science 
Center, with technical contributions from the proposal by ABAS, by ACAHN (Ulate, 2001), 
by ACCVC (Tenorio, 2000) and the Wildlife Conservation Society. It also contains many 
inputs from local communities. 
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EXECUTIVE COMMITTEE OF THE BIOLOGICAL CORRIDOR 
 
The Executive Committee of the San Juan-La Selva Biological Corridor was officially formed 
in March, 2001 as a result of an alliance between the Tropical Science Center (TSC), the 
Wildlife Conservation Society (WCS), the Organization for Tropical Studies (OTS), the 
Mesoamerican Biological Corridor-Costa Rica (MBC-CR), the Great Green Macaw 
Research and Conservation Project, the Association for Environmental Welfare of Sarapiquí 
(ABAS), the Association for the Preservation of Flora and Wildlife (APREFLORAS), the 
Association for the Management of Forest Areas of San Carlos (ASCOMAFOR), Friends of 
the Great Green Macaw, The Association of Volunteer Research and Environmental 
Development (VIDA), the Center for Environmental Rights and Natural Resources 
(CEDARENA), the Commission for Forestry Development of San Carlos (CODEFORSA), 
the Arenal Huetar Norte Conservation Area (ACAHN-MINAE), the Central Volcanic Range 
Conservation Area (ACCVC-MINAE), La Tirimbina Biological Reserve, the Municipality of 
San Carlos and the Municipality of Sarapiquí (Chassot and Monge, 2001; Monge and 
Chassot, 2002,a). Likewise, in 2002, the Local Office of the San Juan-La Selva Biological 
Corridor was created in Puerto Viejo de Sarapiquí under the charge of ABAS. The 
Committee has its headquarters at TSC, in San Pedro de Montes de Oca, San José, and 
assumes the responsibility of coordinating and promoting the implementation of the 
Corridor. 
 

 
Figure 2: Ordinary meeting of the Executive Committee of the San Juan-La Selva Biological Corridor 
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The principle goal of the Executive Committee is to pursue the first implementation phase of 
the Corridor initiated in 1999 on behalf of the Mesoamerican Biological Corridor-Costa Rica 
with the collaboration of ABAS.  
 
Each organization has defined responsibilities within the design of the Executive Committee 
of the Corridor (see Table 2). 
 

Table 2: Responsibilities of Executive Committee organizations 
 
Organization Initials Responsibility 
Great Green Macaw Research and 
Conservation Project 

 General coordination and research 

Tropical Science Center TSC Administration and institutional 
endorsement 

Wildlife Conservation Society WCS Consulting 
Mesoamerican Biological Corridor-Costa 
Rica 

MBC-CR Consulting and logistical support 

Organization for Tropical Studies OTS Research 
Association for the Environmental Welfare of 
Sarapiquí 

ABAS Coordination of local office 

Arenal Huetar Norte Conservation Area ACAHN Consultant 
Central Volcanic Range Conservation Area ACCVC Consultant 
Friends of the Great Green Macaw FGGM Research and community work 
Association for the Preservation of Flora and 
Wildlife 

APREFLOFAS Control, surveillance and community 
work 

Association for the Management of Forest 
Areas of San Carlos 

ASCOMAFOR Community work 

Association of Volunteer Research and 
Environmental Development 

VIDA Environmental education 

Center for Environmental Rights and Natural 
Resources 

CEDARENA Legal aspects, land tenure, 
conservation easements  

Commission for Forestry Development of 
San Carlos 

CODEFORSA Reforestation, Environmental Service 
Payment 

Ministry of Environment and Energy MINAE Political support 
Municipality of San Carlos  Local political support 
Municipality of Sarapiquí  Local political support 
La Tirimbina Biological Reserve  Environmental education and research 
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I.  JUSTIFICATION 

 
1.  Biological justification 
 
The Mesoamerican Biological Corridor  
The Mesoamerican Biological Corridor is a multi-national effort to maintain ecological 
connectivity throughout the Central American isthmus. The governments of Mexico, 
Guatemala, Belize, El Salvador, Honduras, Nicaragua, Costa Rica and Panama have made 
a commitment, via the Central American Commission of the Environment and Development 
(CCAD), to connect their protected areas with biological corridors to preserve migratory 
routes between ecosystems. These migratory routes maintain the flow of genetic material 
between populations hence avoiding the degradation and extinction of populations resulting 
from the loss of genetic variation. These routes also allow the dispersion, migration and 
expansion of species’ ranges necessary for the perpetual viability of species present since 
the ecological formation of the isthmus and the union of the two continents (SICAD/CCAD et 
al., 2001; Wallace, 1997; CBM, 2002 a). Mesoamerica was defined by Conservation 
International as one of the high-priority ecoregions of great biological wealth and diversity 
surpassed only by the vast Andean region (Mittermeier et al., 1999). 
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The rationale behind the funding search for the establishment of the San Juan-La Selva 
Biological Corridor is to conserve an aggregate of forest in danger and to protect a major 
link of the Mesoamerican Biological Corridor, at a national, bi-national and regional level. 
The San Juan-La Selva Biological Corridor constitutes a span of the Mesoamerican 
Biological Corridor that will connect the protected areas of the lower watershed of the San 
Juan River with the Central Volcanic Range in Costa Rica, consolidating in this manner 
eighteen protected areas into one biological unit totaling 1,213,743 hectares. 
 

Table 3: Protected areas of Nicaragua and Costa Rica connected by the San Juan-La Selva 
Biological Corridor 

 
Country Protected Area Area (ha) 

Nicaragua Cerro Silva Nature Reserve 339,400
 Punta Gorda Nature Reserve 54,900
 Indio-Maíz Biological Reserve 263,980
 San Juan River Wildlife Refuge 43,000
 Historic Monument-Fortaleza de la Inmaculada Concepción de 

María 
3,750

 TOTAL 705,030

Costa Rica Braulio Carrillo National Park 47,312
 Tortuguero National Park 29,067
 Volcán Poás National Park 6,619
 Volcán Irazú National Park 1,257
 Volcán Turrialba National Park 1,256
 Juan Castro Blanco National Park 14,451
 Barra del Colorado Wildlife Reserve  81,213
 Cordillera Volcánica Central Forest Reserve 61,141
 Grecia Forest Reserve 2,321
 La Selva Protected Area 2,492
 El Chayote Protected Area 783
 Río Toro Protected Area 4,374
 Tortuguero Protected Area 9,818
 TOTAL 262,104

 San Juan-La Selva Biological Corridor 246,609

TOTAL  1,213,743
 
The Northern Zone of Costa Rica is the last extension of terrain where sufficient wooded 
coverage exists to provide a viable biological connection between the aforementioned 
protected areas. That region houses mainly tropical moist and tropical wet forest (Holdridge, 
1967), the most biologically diverse habitat of the isthmus of Central America, home to 
unique regional flora and fauna. 
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Connection between Nicaragua and Costa Rica 
This biologically rich zone connects the Cerro Silva and Punta Gorda nature reserves, the 
Indio-Maíz Biological Reserve, the San Juan River Wildlife Refuge and the Fortaleza de la 
Inmaculada Concepción de María National Monument in Nicaragua, with the Central 
Volcanic Mountain Range, including the Volcán Poás, Volcán Irazú and Braulio Carrillo 
National Parks, Grecia, Central Volcanic Range forest reserves, the Río Toro, El Chayote 
and La Selva Biological Station protected areas, in Costa Rica (Figure 1). The small size of 
La Selva and surrounding Atlantic lowland forest patches and their rapidly increasing 
isolation from other lowland forest, seriously threatens the biodiversity of this region. To 
maintain connectivity between these fragments and the Indo-Maíz Reserve is essential for 
the long-term viability of resident and migratory species, such as birds (Stiles and Skutch, 
1989) and butterflies (Mittermeier et al., 1999), that migrate seasonally between low and 
high elevations. For example, the Three-wattled Bellbird (Procnias tricarunculata), endemic 
specie of Central America, migrates between nesting sites of intermediate elevations in the 
mountains of Costa Rica to the Atlantic forests of the Indio-Maíz Reserve (George Powell, 
pers. com., 2001). The Braulio Carrillo-La Selva Corridor is the longest continuous 
altitudinal transect that remains the length of the isthmus. Maintaining this habitat linkage is 
significant not only because it is a critical bottleneck for the Mesoamerican Biological 
Corridor, but also because it is the only site in Central America where a large, protected 
area of lowland Atlantic forest (Nicaragua’s Indio-Maíz Reserve) has the potential to 
maintain an ecological connection between middle-elevation and highland habitats (Costa 
Rica’s Braulio Carrillo National Park) [Chassot et al., 2001,b]. 
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Figure 3: Protected areas connected by the El Castillo-San Juan-La Selva, 
Nicaragua-Costa Rica Biological Corridor 
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Importance of the San Juan-La Selva Biological Corridor 
The majority of Costa Rica’s protected areas are located in coastal zones of less than 50 
meters altitude or in mountainous zones more than 1,000 meters above sea level (Guindon, 
1996). Intermediate habitats, and in particular, lowland moist forests, have the greatest 
representation within the National System of Protected Areas (SINAC) in Costa Rica. The 
proposed Maquenque National Park within the Corridor, to the south of the Indio-Maíz 
Biological Reserve, will conserve the largest area of lowland forests that still remains 
outside of the protected area system on the Caribbean slope of Costa Rica. 
 
Habitats 
In the hot flatlands of the Corridor where the moist and wet forests are located, vegetational 
formations change with altitude towards more temperate types until arriving at the cloud 
forests and finally the dwarf forests of volcano summits. The fauna also reflects the 
transitional situation between the Neotropical and Nearctic zones, though the transition 
pattern is complex (OEA/PNUMA, 1997). The Huetar Norte Zone stands out as a unique 
ecosystem that is distinguished by a high density of Almendro (Dipteryx panamensis), a 
majestic tree that emerges above the rest of the lush tropical canopy (Flores, 1992; 
Chaverri and López, 1998; COSEFORMA, 1999). Ironically, this type of forest is absent 
from Costa Rica’s extensive system of conservation areas, which heavily favors highland 
habitats (Boza, 1993; García, 1997). 
 

 
Figure 4: Forest ecosystems of the San Juan-La Selva Biological Corridor 
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Biological diversity 
The fauna present in the Corridor is typically neotropical, made up by an amalgam of animal 
groups relatively recent to the geologic scale, which are a product of the faunal exchanges 
that have occurred in the last three million years. During the Pliocene, the climate changed 
much giving rise to the development of a varied and unique fauna. Central America’s 
neotropical fauna did not make its appearance until the end of the Pleistocene, when the 
region became more humid once again and the moist forests returned to dominance 
(Wallace, 1997; Janzen, 1983). The flora and fauna of Central America reflects, in its 
diversity and richness of species, the characteristic interface between the biota of the 
Neotropical zone of South America and the Nearctic zone of North America. In 
Mesoamerica, the lowlands located parallel to the mountain ranges have served as natural 
corridors for the dispersion of fauna. The result is a complex mosaic of forests that has 
translated into one of the highest levels of diversity and endemism on the planet 
(Mittermeier et al., 1999). Three of the four avian migratory routes of the western 
hemisphere converge in Mesoamerica, making it an indispensable region for at least 225 
bird species (Mittermeier et al., 1999). 
 
The biological diversity present in the San Juan-La Selva Biological Corridor is exceptionally 
diverse, reflecting the general biogeographic situation of Central America and the 
consequences of strong altitudinal differences, between 30 and 3,000 msnm (temperature 
gradients); different precipitation regimes and variations in soil types. 
 
Floristically, the zone between the south of Nicaragua and the north of Costa Rica 
represents the frontier between Neotropical and Nearctic flora. The San Juan-La Selva 
Corridor may be the most floristically diverse corridor in Costa Rica, housing more than 
6,000 species of vascular plants, with a significant number of endemic species. Hartshorn 
and Hammel (1996) reported that 45% of the species in six plant families (Cyclanthaceae, 
Marantaceae, Cecropiaceae, Clusiaceae, Lauraceae and Moraceae) are endemic to Central 
America and estimated that 10% of the flora in the Caribbean region of Costa Rica is 
endemic to the country, a higher rate than found in most temperate regions (Gentry, 1986). 
 

   
Titor Pinillo Jícaro 

Figure 5: Some tree species of the San Juan-La Selva Biological Corridor 
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The fauna of the San Juan-La Selva Biological Corridor also reflects the transitional 
situation between the Neotropical and Nearctic zones (OEA/PNUMA, 1997), housing 139 
species of mammals, 515 birds, 135 reptiles and 80 amphibians. In comparison, the priority 
terrestrial ecoregion of Mesoamerica, as defined by Conservation International, houses a 
total of 1,193 birds (Mittermeier et al., 1999), of which 43% are present in the San Juan-La 
Selva Biological Corridor. The vascular flora and vertebrate fauna are eclipsed by the 
richness of invertebrate species. For example, the number of reported lepidopteron species 
at La Selva exceeds 6,000 species (De Vries, 1994).  
 
Endangered species 
In the San Juan-La Selva Biological Corridor 32 mammal species, 63 bird species, 36 
amphibian species, 28 reptile species, 10 fish species and 34 tree species suffer some level 
of vulnerability, of which 29 are endemic, 25 endangered and at least 168 known to be 
threatened (see Table 4) [Chassot and Monge, 2002, a]. 
 

Table 4: Endangered Species of the San Juan-La Selva Biological Corridor  
 

Class Common name Scientific name 
Mammals Giant Anteater Myrmecophaga tridactyla 
 Mantled Howler Monkey Alouatta palliata 
 Central American Spider 

Monkey 
Ateles geoffroyi 

 River Otter Lutra longicaudis 
 Jaguar Panthera onca 
 West-Indian Manatee Trichechus manatus 
 White-lipped Peccary Tayassu pecari 
Birds Jabiru Stork Jabiru mycteria 
 Solitary Eagle Harpyhaliaetus solitarius 
 Crested Eagle Morphnus guianensis 
 Harpy Eagle Harpia harpyja 
 Black-and-white Hawk-Eagle Spizastur melanoleucus 
 Red-throated Cara Cara Daptrius americanus 
 Orange-breasted Falcon Falco deiroleucus 
 Sun Grebe Heliornis fulica 
 Great Green Macaw Ara ambigua 
 Scarlet Macaw Ara macao 
 Keel-billed Motmot Electron carinatum 
Reptiles American Crocodile Crocodylus acutus 
 Snapping Turtle Chelydra serpentina 
Fish Tropical Gar Atractosteus tropicus 
Trees Tostado (Costa Rica) Sclerolobium costarricense 
 Cola de pavo (Costa Rica) Hymenolobium mesoamericanum 
 Cristobal (Costa Rica) Platymiscium pinnatum 
 Cedro real (Costa Rica) Cedrela fissilis 
 Cipressillo (Costa Rica) Podocarpus guatemalensis 
 Jícaro (Costa Rica) Lecythis ampla 
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The areas of Cutris and Cureña contain the highest biodiversity indices in the country, up to 
110 tree species per hectare. Within these areas, populations of nine endangered tree 
species are sustained, along with various threatened species of flora and at least three 
endemic species (Proyecto Río San Juan, 2000). A rapid biological assessment performed 
by FUNDEVI-PROAMBI-UCR (1996) emphasizes the great biodiversity (see Appendix 2, 
“List of threatened species of the San Juan-La Selva Biological Corridor”). 
 
The Almendro forest provides habitat for the Great Green Macaw and other endangered 
species, like the Keel-billed Motmot (Electron carinatum), the Baird’s Tapir (Tapirus bairdii) 
and the Jaguar (Panthera onca). The extensive wetlands in the Northern Zone are also 
critical for the threatened West-Indian manatee (Trichechus manatus).  
 
In order to communicate to the public the situation of the endangered species, three 
“emblematic species” have been selected with the notion of gathering the support of the 
population for the Corridor initiative: the Great Green Macaw, the West-Indian Manatee and 
the Jaguar. 
 

The Great Green Macaw (Ara ambigua) is a majestic bird 
whose historic breeding zone in Costa Rica has been reduced 
by 90%. Its nesting area is limited almost exclusively to 
Central American Almendro forests in Honduras, Nicaragua, 
Costa Rica, Panama, adjacent zones in Colombia and one 
isolated site near Guayaquil, Ecuador (Snyder et al., 2000; 
Martínez-Sánchez, 1991; Waugh, 1995). Radio-telemetry 
studies have revealed that breeding pairs of these macaws 
use large, non-overlapping home ranges. After the breeding 
season, they disperse from the lowlands to higher elevation 
forests in the piedmont of Southern Costa Rica’s mountain 
ranges, as well as to drier forests to the north in Nicaragua 
(Powell et al., 1999). These seasonal migrations to other 
habitats are presumably made in search of food when the 
Almendro is without fruit. 
 

 Figure 6: Ara ambigua 

The West-Indian Manatee (Trichechus manatus) has been studied in this zone by Jiménez 
(1998; 2000) and observed by rural people of the zone, who know the sites where this 
specie is accustomed to play and reproduce in the small lakes of Tambor. 
 
Inhabitants of the region have observed Jaguars (Panthera onca) and it is common to see 
footprints in the surroundings of Cerro Tamborcito and in La Cureña Forest Reserve. Cases 
of the depredation of cattle by Jaguars are frequently reported, especially in the Frontier 
Corridor of the National Wildlife Refuge.  
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Figure 7: Panthera onca 

 
Based on existing scientific knowledge, the establishment of a natural, protected area of 
forest and the maintenance of connectivity with surrounding ecosystems are required to 
sustain a viable population of these three endangered species. This will also offer protection 
to the rest of the region’s biodiversity and their ecological interactions (Guerera, 1995). 
 
 
2.  Socioeconomic justification 
 
Population 
The area of the Corridor is composed of numerous, sporadic rural communities in Sarapiquí 
and San Carlos. Many families live with low incomes, in very remote places, depending on 
opportunities for seasonal forestry or agricultural work (MIDEPLAN, 1999,a; 1999,b). The 
network of highways remains undeveloped, especially in La Cureña, where climatic 
conditions do not always permit guaranteed passage of public transportation. In some 
cases, only lumber roads permit community access. Many of these communities also suffer 
from low levels of education (MEP, 2001). Students must often travel long hours to attend 
school when roads allow it. This situation is further complicated in places such as La 
Cureña where almost all of large-scale landowners live outside the area, thus investing a 
minimal amount of money in the area. 
 
Currently, a small percentage of the region’s inhabitants are permanently employed; an 
estimated two-thirds of adults depend upon sporadic seasonal work for their livlihood. In 
certain places, this vulnerability has created a problem. To confound local economic effects 
of the unstable job market created by forestry activites, landowners are not the principal 
benefactors of profits generated by timber harvest. It is widely acknowledged in forestry 
circles that most forestry-generated income is absorbed not by landowners but by 
harvesters and sawmill owners, most of whom reside outside of the local area. The negative 
social and economic ramifications of the unstable job market associated with forestry, 
confounded by the fact that neither local laborers nor landowners receive a significant 
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portion of the profits of forestry harvests, makes it clear that forestry will not bring the region 
out of poverty (Baltodano, 1999,a). 
 
Economic activities 
The remote locale and poor soils of the proposed Corridor have left a great part of the area 
without development, even though vigorous deforestation has occurred in the last twenty-
five years to derive economic benefits. In 1992, COSEFORMA estimated that 5% of the 
original forest remains intact; forestry related extraction in the last decade has significantly 
reduced this percentage. Current land use in this area consists of a great variety of uses, 
but generally consists of unsustainable forest alternatives such as cattle or small-scale 
cultivation of pineapple, palm heart or tubers. With almost 58% of the area of the proposed 
Corridor covered by forest (intact or intervened, COSEFORMA, 1992; 1994) and a relatively 
slow conversion of habitat within the area towards heavy agricultural use, there still remains 
time to promote the sustainable management of the forest resources of the region, creating 
a biological corridor between the protected areas. 
 
Poor soils have frustrated attempts at developing the productivity of the land. According to a 
soil analysis of the region (Bolaños and Watson, 1992; Chassot and Monge, 2002), only 9% 
(5,595 ha) of the soils within the proposed Maquenque National Park are suitable for 
agriculture; the rest contain poor nutrient quality, poor drainage or excessive declivities. The 

few successful harvests require large amounts of fertilizers 
(generally chemical) that create great health risks for the 
workers applying them. The current tendency in the proposed 
Corridor’s northern portion is to abandon unproductive farms in 
search of a better standard of living in foreign towns and cities. 
 
The principle productive activities in the area are cattle ranching 
and pineapple plantations, which have been developing 
extensively. The latter, due to production methods, causes 
erosion problems. Another activity being developed is the 
planting of basic grains, tubers, palm heart and citrus. Also, 
during the last decade, large cattle farms have begun to orient 
themselves towards extensive monoculture plantations of exotic 
tree species (principally Melina and Teak). 
 
The banana activity that has developed within the past ten 
years, attracted a great number of people constituting a migrant 

population, that interact with the resources the Corridor is trying to protect. This 
phenomenon also occurs along the Frontier Biological Corridor due to a significant transient 
population of Nicaraguan origin. 

Figure 8: Cattle ranching 

 
Other productive systems present in the area are subsistence agriculture, exploitation of 
wood, fishing and tourism. The latter has increased in the last few years, because the 
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channel and banks of the Sarapiquí River provide places for rafting and constitute a refuge 
for species such as the Mantled Howler Monkey, Green Iguanas and Spectacled Caiman, 
which are a great attraction for the visitors. Furthermore, the route from Sarapiquí – San 
Juan – Barra del Colorado constitutes a means of access to the Tortuguero region. In spite 
of being a greater distance, it is more attractive in terms of scenic beauty than the routes of 
the Matina and Siquirres sectors. This has allowed many local businessmen to initiate 
transportation and excursion services in this region, turning the boatmen of the region into 
generators of economic resources. 
 
3.  Objectives 
 
The creation of the San Juan-La Selva Corridor promotes activities designed to protect 
viable populations of key species and identifies mechanisms for sequestering maximum 
quantities of carbon and for maintaining healthy, productive soils and water sources. The 
San Juan-La Selva initiative will consolidate habitat into a national park, while promoting 
community based sustainable development: 
 
To protect core habitat via: 

• financial incentives for environmental services provided by private lands 

• consolidation of existing areas of protected forests 

• establishment of public and private protected forest areas 

• purchasing of land 

• mitigation of threats 
 
To design a sustainable use of land that will promote: 

• soil use planning 

• gene flow among species populations 

• biodiversity protection 

• watershed protection  

• carbon sequestration 

• soil protection 
• habitat restoration 

 
To facilitate the sustainable use of private lands through: 

• environmental service payment program 

• forest certification 
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• conservation easements 

• production and certification of eco-agriculture 
 
To develop and expand environmental education in communities and education centers 
 
To assist the Ministry of Environment and Energy in the implementation of actions for 
conservation, protection and control 
 
To improve the community socioeconomic conditions  

• community and cultural ecotourism 
 
To monitor conservation actions 

• long-term study on Great Green Macaw 

• research of endangered species 

• land use evaluation 
 
The San Juan-La Selva Biological Corridor represents a holistic initiative to implement a 
significant landscape for conservation, in which the biological corridor will be maintained at 
the same time that the zone’s biodiversity is protected. 
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II.  GEOGRAPHIC DESCRIPTION

General
The Corridor is located at the north of the provinces of Heredia and Alajuela, including parts
of the Sarapiquí and San Carlos districts. Located in the following cartographic sheets
1:50,000 of the National Geographic Institute: Cutris, Infiernito, Chaparrón, Trinidad, Poco
Sol, Río Negro, Tres Amigos, Río Cuarto, Río Sucio, Guápiles, Chirripó Atlántico, Poás and
Aguas Zarcas.

The proposed area is defined by the Lambert Coordinates:
Horizontal 235000 – 330000
Vertical 483000 – 533000

The total surface of the San Juan-La Selva Biological Corridor belongs to the San Juan
River Watershed.
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Figure 9: Location of the San Juan-La Selva Biological Corridor

The San Juan-La Selva Biological corridor ranges 246,608.56 hectares. Administratively,
the Corridor includes part of the Central Volcanic Range and Huetar Norte Conservation
Areas. The Tortuguero Conservation Area is important for the protected forest areas
connected by the Corridor, such as Barra del Colorado National Wildlife Refuge and
Tortuguero National Park (Figure 1).

Located within the Corridor are the towns of Boca Tapada, Sahino, El Palmar, San Rafael,
Pangola, San Miguel, Cariblanco, Varablanca, San Ramón, Horquetas, Cubujuquí, Tiricias,
Chamorro, Coopevega, San Marcos and Castelmare; the populations of Santa Rita, Golfito,
Chaparrón, Cerro Blanco, La Unión, Los Ángeles, Tambor, Trinidad, Copalchí, Palo Seco,
Boca San Carlos, Cureña, Astillero, Sardinal, Pueblo Nuevo, Chilamate, La Guaria,
Arrepentidos, La Delia, San Isidro, Guaria, Conchito, Llano Verde, Azucena, Carmen,
Moravia, Jardín, Cocobolo, Betania, Boca Providencia, San Joaquín, Laurel Galán and
Almendros; and some small communities are located in the fertile valleys of the Corridor’s
principle waterways, with an estimated population of some 45,000 inhabitants. An estimated
30,000 people live in the communities adjacent to the Corridor (Puerto Viejo, La Virgen and
Horquetas de Sarapiquí) many of which are users or proprietors of the resources within the
Corridor. The sum of registered inhabitants within the San Juan-La Selva Biological
Corridor, according to official data from the last census of 2000, total approximately 75,000
(INEC, 2001; Chassot and Monge, 2002) with a density of 30 inhabitants per square
kilometer.

Current land use
Land use in the Northern Zone of Costa Rica follows the tendencies of government
incentives. In the 1980’s cattle activities received heavy incentives, which induced the
cutting of forest to create pasture. In the beginning of the 1990’s, the incentives were
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realigned from cattle to forest management, which initially caused the cutting of native
forests to substitute these areas for plantations of non-native tree species. However,
changes of land use were prohibited with the establishment of the Forestry Law in 1996
(Zeledón, 1999). Native forests were to be managed generally for lumber extraction, and
plantations were to be established only in previous pasturelands. More recently, plantations
of exotic tree species have rapidly replaced pastures as the most economically beneficial
use of land. Recent studies indicate that earnings generated by the exploitation of natural
forests do not benefit the residents or workers of the area (Torres, 1999; Baltodano et al.,
1999,b; Robertson, 2000; Chassot and Monge, 2000).

The most degraded zones of the San Juan-La Selva Biological Corridor correspond with
areas used for acuaculture, specifically between the Pocosol and Infiernito Rivers, to the
south of Paso Real and Coopevega, between the Toro and Cuarto Rivers, and the area to
the south of the highway between Veracruz and San Miguel. Nevertheless, 56% of the
forest cover is of good quality, and 10% presents adequate conditions for reforestation with
native species and ecosystem restoration (Chassot and Monge, 2002) (Table 5).

Table 5: Current land use, San Juan-La Selva Biological Corridor

Category of Use Area (has) Percentage
Forest cover 138,678.94 56.3
Aquaculture 82,837.14 33.6
Change of use from forestry to aquaculture (1986-2000) 18,869.65 7.7
Rivers and quebradas 1,529.59 0.6
No data available 4,517.47 1.8
Clouds 175.77 0.0
TOTAL 246,608.56 100.00

Source: Bolaños and Watson, 1992; TSC, 2000

In the most extensive zone of the San Juan-La Selva Biological Corridor (the Corridor
matrix), the FONAFIFO database reveals that 53,750 hectares were submitted to the
Environmental Service Payment (ESP) Program (FONAFIFO, 2001) [Table 6].

Table 6: Allocation of different categories of ESP, San Juan-La Selva Biological Corridor (ha)

Category Maquenque N.P. Nuclei Matrix Total Corridor
Protection 1,151 509 2,609 4,269
Reforestation 9,789 2,422 14,515 26,726
Management 9,921 3,872 6,484 20,277
Other 252 230 1,996 2,478
TOTAL 21,113 7,033 25,604 53,750

Thirty-five percent of the surface of the proposed Maquenque National Wildlife Refuge and
National Park has received incentives such as environmental service payments of some
category, and almost 28% of the total surface of the San Juan-La Selva Biological Corridor
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has benefited from some type of Environmental Service Payment incentive (Figure 11,
Figure 12).

Zoning of the San Juan-La Selva Biological Corridor
In order to consolidate habitat into an effective biological corridor, a three-level classification
system is proposed for public and private lands within the area of the corridor: a core
protected area (Maquenque National Wildlife Refuge and National Park); a series of
corridor nuclei (Tiricias-Crucitas, Astilleros-Sardinal and Arrepentidos), or priority areas,
that can serve as stepping stones for species that depend on relatively large blocks of land
for corridor functionality; and the corridor matrix, which would surround the core and nuclei
area (Figure 7).

This zoning is designed to protect the full complement of native species and fulfill the basic
corridor function of connectivity, while maximizing compatible sustainable forestry uses and
benefits from environmental services (Miller, et al., 2001).

Figure 10: Zoning of the San Juan-La Selva Biological Corridor (core protected area, corridor nuclei
and corridor matrix)
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1. Core protected area
Maquenque National Wildlife Refuge and National Park, the nucleus of the biodiversity
protection area, will be publicly and privately owned and available for indirect uses only.
These uses include ecotourism, education, scientific research and environmental services.
The management of this area will be defined according to the commitment of local
communities. This area will be maintained in its natural state, with the goal of protecting
species that depend on larger intact blocks of native forest habitat. The area will be closed
to hunting, logging and mining. The protected area will be established through land
purchase according the will of private landowner, as public funding becomes available. In
the interim, environmental service payments made to landowners could be utilized as a
mechanism to temporarily achieve forest protection (Monge et al., 2002,c).
 
2. Corridor nuclei
The nuclei of the Corridor, privately owned blocks of contiguous forest, are proposed for an
area adjacent to Maquenque National Park and located along the San Juan River (Tiricias-
Crucitas) and for two areas dispersed along the length of the corridor (Cerros Astilleros-
Loma Sardinal and Cerros Arrepentidos, Figure 7). These areas have especially high
biodiversity value, coupled with restricted land use capacity. The strategic location of the
latter two makes them important biological stepping-stones that provide connectivity for
large-ranging species between the Central Volcanic Range Conservation Area and the
Indio-Maíz Biological Reserve (Powell et al., 1999).
 
3. Corridor matrix
The matrix is the most extensive area of private lands: extending 35 kilometers (exclusive of
core and nuclei areas) from the Central Volcanic Range to the border of Nicaragua and will
form the primary basis for preserving full continuity of the Mesoamerican Biological Corridor.
In this zone, management will focus on economic uses compatible with conservation of
genetic connectivity. Priority uses include environmental services, plantation of native
species, fishing and ecotourism. By concentrating on developing low-impact human uses,
this area of the San Juan-La Selva Biological Corridor will allow for continued genetic
dispersal for the full array of native species. It will also guarantee a conduit for seasonal
migrations of endangered species, such as the Great Green Macaw or the Three-wattled
Bellbird.

Initially, the corridor matrix will consist of small forest fragments and the waterway buffers
required for forest certification. The long-term objective of the MBC will be to create an area
dominated by natural forest that is protected through environmental service payments or
managed at a truly sustainable level that is fully compatible with the MBC goals of genetic
connectivity and biodiversity conservation (CBM, 2002 a).
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III.  THREATS

The principle factors threatening this area are depressed social and economic conditions.
The area of the Corridor has a high percentage of illiteracy, limited employment
opportunities, significant levels of immigration from Nicaragua and few, irregular sources of
individual or family income. This situation favors large-scale illegal logging, the advance of
the agricultural frontier and illegal trafficking of wildlife species, all of which have serious
consequences that endanger the biodiversity of the Corridor. Factors with the greatest
impact on Corridor are represented in Figure 8.
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Timber exploitation and illegal logging
Illegal logging and timber exploitation cause fragmentation of habitats and diminish the
capacity to maintain complete and complex ecosystems. The extraction of mature tree
species (unless performed under a management plan) causes significant destruction and
perturbation of the natural environment. The secondary effects are soil erosion and
pollution, provoked by further forest extraction, which also opens roads enabling access to
other areas for extraction hence increasing the risk of soil and water contamination. Habitat
fragmentation is the major threat to the biodiversity of the Corridor. The Corridor’s forests
are located among places that have suffered the highest rate of illegal logging and timber
exploitation in the country during the last decade (Marín, 2000). The La Cureña Forest
Reserve, located to the east of the Sarapiquí River and the buffer zone of the Barra del
Colorado National Wildlife Refuge suffers great pressure for forest resources.

Hunting, fishing and trafficking of species
The trafficking of species and the illegal hunting of mammals, birds and reptiles is prevalent
within the entire territory of the Corridor, even within protected areas (Robert Matlock, OTS,
pers. com., 2002). Sport hunting is regulated by MINAE, but without knowledge of
population dynamics, it is impossible to regulate the exploitation of species as a resource in
a sustainable manner. Thus the management of hunted wildlife populations is difficult and
mismanagement can cause the destruction of natural habitats of non-cynegetic species.
Also problematic is subsistence hunting that does not respect prohibition or times of
protection.

Unplanned colonization and precarious settlements
The growth of urban centers and settlements are some of the causes of isolation of
protected areas. This activity stresses ecosystems and the species maintained by them.
Settlements exert an acute pressure on protected areas (hunting and encroachment of
agricultural frontier) and cause hydrologic contamination if they do not possess solid and
liquid effluent control, leading to the consequent deterioration or disappearance of aquatic
and terrestrial ecosystems. Various cases of these phenomena exist in the areas of La
Virgen, Puerto Viejo, Horquetas and in some sectors of the Frontier Corridor National
Wildlife Refuge.

Land tenure problems
The lack of proper land titles within the Corridor, especially in the North, provokes relocation
and mobility of human groups, and precarious situations that are difficult to resolve, from
both social and economic points of view. This situation becomes very relevant in sites
bordering on protected areas that become sources of meat for consumption and firewood.

Unsuitable agricultural practices
Slash-and-burn agriculture does not permit rotation periods or good soil management on
slopes, which causes degradation and loss of agricultural capacity of the same areas
throughout the Corridor. In addition, the watersheds are frequently drained for aquaculture.
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Hydroelectric projects
The modification, redirection and repression of a large number of waterways strongly impact
the ecology of the Corridor, affecting fish migration, causing road and highway construction
and destroying primary forest in protected areas of upper watersheds due to tree-felling or
flooding (Ruth Tiffer, TSC, pers. com., 2001). These threats are particularly strong in the
upper watershed of the San Carlos River (30 functioning hydroelectric plants) and in the
Sarapiquí River watershed (8 functioning hydroelectric plants).

Soil loss and erosion
Deforestation and unsuitable management of agriculture and cattle ranching (both lacking
planning and control), occurring on many occasions right up to the river’s edge are the
principle causes of the high level of soil loss and erosion in the Corridor. This principally
affects the rivers, with the consequence of declining quality of aquatic resources. The most
impacted waterways of the Corridor are the lower watersheds of the San Carlos and
Sarapiquí Rivers.

Pollution
Cultivation extends right up to the edge of rivers causing erosion and pollution problems.
Aerial application of agrochemicals on pineapple, banana and citrus plantations directly
impact the bodies of water with pesticides and fertilizers. This is principally occurring in the
lower watersheds of the San Carlos, Puerto Viejo, Sucio, Toro and Sarapiquí Rivers.
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Figure 11: Location of threats to the San Juan-La Selva Biological Corridor
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IV.  IMPLEMENTATION OF THE CORRIDOR

1.  Core protected area: Maquenque National Wildlife Refuge and National Park

Biological justification
The San Juan-La Selva segment of the Mesoamerican Biological Corridor is envisioned to
serve three major ecological functions:

• the conservation of a highly threatened Atlantic forest ecosystem (Critical Ecosystem
Partnership Fund, 2001)

• the protection of important wetlands and associated endangered species (MINAE
and IUCN, 1998)

• the maintenance of the continuity of genetic exchange among sub-populations of the
Atlantic lowlands
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The San Juan River basin, Central America’s largest, has numerous associated wetlands
that provide critical habitat for the West-Indian Manatee (Trichechus manatus). Laguna
Tambor, which is located within the proposed area for Maquenque protected area, stands
out among the most important wetlands (Jiménez, 1998; 2000).

The Atlantic forest ecosystem that is threatened by habitat loss and degradation is best
characterized by two species: the Almendro Tree and the Great Green Macaw (Monge et
al., 2000). The restricted distribution of the Great Green Macaw, combined with its
dependence on a complex array of food resources dispersed over a large area, suggest that
protecting its habitat and resources would likely protect a multitude of other lowland wet
forest species, about which little is known. The Great Green Macaw’s capacity to serve as
an umbrella species for other flora and fauna of the lowland wet forest makes it imperative
to analyze and include data indicating its habitat preferences when delineating conservation
priorities for the region (Powell et al., 1999).

Researchers have discovered that pairs of Great Green Macaws with eggs or nestlings use
foraging areas that overlap little with those of other nesting pairs. These “exclusive nesting
territories” average 548 hectares. This data allows one to calculate the minimum habitat
requirements for a viable breeding population. Bases on the mean area requirement of 550
hectares per nesting pair, a minimum of 27,500 hectares would be required to sustain a
sub-population of about fifty pairs of macaws. A breeding population of this size is
considered the minimum to guarantee short-term survival of a species, as long as there is at
least occasional interchange with other sub-populations (Powell et al., 1999). These sub-
populations together form the overall population, or metapopulation, which according to
leading geneticists (Frankel and Soulé, 1981), must be around 500 breeding pairs in order
to remain genetically healthy.

Supporting a metapopulation of Great Green Macaws will therefore require on the order of
275,000 hectares of breeding area plus migratory habitats. These requirements clarify the
importance of both the Indio-Maíz Biological Reserve in Nicaragua (FUNDAR, 2002) and
the Mesoamerican Biological Corridor for the long-term survival of the Great Green Macaw
(Monge and Chassot, 2002,b).

The size and location of the proposed core area (Figure 9), Maquenque National Park, is
based on scientific data identifying the most valuable breeding habitat for the Great Green
Macaw (Powell et al, 1999) and wetlands supporting the West-Indian Manatee (López,
1999). An earlier proposal for Maquenque National Park by DEPPAT S.A. (1992) based its
selection of the Park on remaining forest, poor soil capacity, potential for ecotourism and
international coordination (with Nicaragua) and pressure on landowners by logging
companies to cut their remaining forests. The current proposal for Maquenque National
Wildlife Refuge and National Park has adjusted the limits of the Park to incorporate the
Almendro lowland wet forest habitat that is critical for the survival of most of the area’s
endangered species and is currently excluded from Costa Rica’s system of protected areas
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(Monge et al., 2002,c). In 2003, the proposed national park was enlarged to incorporate
Cerros de Chaparrón, by request of the Ministry of Environment and Energy (MINAE, 2003).

Figure 12: Proposed location for the establishment of Maquenque National Wildlife Refuge and
National Park

Socioeconomic justification
The creation of a new protected area in the Northern Zone of Costa Rica would diversify the
local economy, creating opportunities in an economically depressed area. Currently, most
communities surrounding Maquenque rely on forestry and agricultural employment. As
mentioned previously, agriculture has limited success in the area because of poor soils.
According to the 1992 soil capacity study by Bolaños and Watson, only 5,595 hectares
(9.37%) within the proposed park boundaries contain soils that are appropriate for
agriculture. According to several interviews with local residents, landowners are generally
abandoning agriculture-based livelihoods for forestry-supplemented pursuits because of
failures with agricultural crops and the attractiveness of government forestry incentives.
However, forestry provides only sporadic and seasonal employment, which is concentrated
in the early years of plantation establishment and at thinning and harvest times for both
plantation and managed forests (Budowski, 1995).

Location of Maquenque National Wildlife Refuge
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Maquenque would create employment opportunities for local residents through ecotourism-
based livelihoods, including hospitality and guiding. Currently, the lack of publicly accessible
forested land or other tourist attractions in the area prevents most local residents from
tapping into the national tourism market. Furthermore, the area’s fledgling ecotourist
business community specializes in higher-end tourism, which offers very limited
employment to unskilled local residents. Establishing a protected area collaboratively
managed by the Government and civil society, followed by developing basic
accommodations, would open the area to locally-owned and operated conservation-oriented
businesses with local residents as principle actors. The Great Green Macaw could provide a
major attraction for nature tourism. As a large, brightly-colored, charismatic species that is
easily observed, it would quickly become a major drawing card for nature tourism, just as
the Scarlet Macaw has become for the Carara Biological Reserve on the Pacific lowlands.

The towns of Boca Tapada, Boca San Carlos, Quebrada Grande, Golfito and Trinidad could
serve as base towns for tourist activities in the core protected area. The proximity of these
towns to large rivers offers scenic water transportation alternatives via the San Juan River
to other popular tourist destinations, especially Tortuguero, Costa Rica and El Castillo,
Nicaragua (Monge et al., 2002,c). The Sarapiquí region receives some 150,000 visitors
annually, thus making it available for important economic potential.

The protected area would benefit from developing two entrances: a road-accessed entrance
on the west side located around Boca Tapada and a river entrance from the east
downstream of Puerto Viejo de Sarapiquí. River access to the proposed Park via the
Sarapiquí River to the San Juan River disembarks from Puerto Viejo de Sarapiquí. Puerto
Viejo de Sarapiquí has a developed ecotourism infrastructure that already visits the wetland
portion of the proposed park in boat tours. This second entrance designed for river access
would also attract water-oriented tourism.

Current status
The 59,717 proposed hectares for Maquenque National Wildlife Refuge and National Park
are located in La Cureña, Cerros Chaparrón and Cerro El Jardín to the west of the San
Carlos River. More than 68% percent of the area is natural forest (COSEFORMA, 1992), a
much higher percentage than in the surrounding region (data confirmed by a flyover
performed with Lighthawk, APREFLOFAS and WCS in 2002 and 2003, Figure 10).
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Figure 13: Maquenque National Wildlife Refuge and National Park forest cover

The population level in the study area fluctuates with job opportunities: other houses are
inhabited briefly during the dry season by seasonal migrant laborers who are generally from
neighboring Nicaragua. These few inhabitants are generally either employed temporarily in
forestry-based services or as caretakers of farms owned by Costa Ricans living outside the
area. No large-scale agriculture has succeeded within the area due to extremely poor soils.

A land tenure study of the area of La Cureña, which is included in the proposed Maquenque
National Park, taking into consideration the seventy-two largest landowners of the area,
revealed that, on average, each one of the properties consists of 244 hectares of land
(Chassot and Monge, 2000). Only three of the analyzed properties were shown to be owned
by a person living within the area of the study; 22.2% of the properties measure more than
300 hectares. These results indicate that small farms only represent 8% of the land owned
within the proposed national park.

Because the proposed protected area borders on the San Juan River, a significant portion
lies within the two kilometer-wide Northern Frontier Protection Zone (National Frontier
Corridor Wildlife Refuge), which means that it theoretically already belongs to the Costa
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Rican government and forest removal is prohibited (Costa Rican law # 2825). However, the
restriction has not been enforced. Although the land cannot be titled to individuals because
it is government owned, settlers generally deforest and farm as they please. Without land
titles, however, they cannot participate in government incentive programs encouraging
sustainable management (Pedro González, FUNDECOR, pers. com., 2001). Thus, while
titles to the land are not granted and land use is theoretically restricted, the government’s
lack of a clear policy has failed to impede logging or clearing of the forest in the Frontier
Corridor.

Figure 14: the Northern Frontier Protection Zone and San Juan River

There are four government-decreed reserves within the proposed Maquenque protected
area in addition to the Northern Frontier Protection Zone: La Cureña Forest Reserve, El
Jardín Forest Reserve, Tamborcito Wetland and the Maquenque Wetland. All land in these
decreed areas is privately owned. In the decreed wetlands, the declarations authorize
limited use, but not absolute protection of wetland sites (DEPATT, S.A., 1992; Fausto
Alfaro, MINAE, pers. com., 2001). The forest reserves have neither land use
recommendations nor land use restrictions (Oldemar Corrales, MINAE, pers. com., 2000).
Consequently, all of these reserve areas are being intervened at the same rates as the
surrounding areas.

Methods and responsible organizations
The acquisition of land for Maquenque National Park will require two phases: studying land
tenure rights (concluded in 2005) and negotiating purchase of property or development
rights. The Center for Environmental Rights and Natural Resources (CEDARENA) conduct
a study of land tenure rights in the area to determine the size, exact location and legal
status of all area land holdings. The land tenure study includes topographic analysis, land
value appraisal and geographic information processing. The State will use this information
to negotiate, purchase and transfer property rights for the establishment of the protected
area.
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Once the land is purchased, the property rights will be transferred to Costa Rica’s National
System of Conservation Areas (SINAC), part of the Ministry of Environment and Energy
(MINAE). SINAC will manage the properties with the bordering communities as national
protected areas following a model of co-management (Borrini-Feyerabend, 1997).

Costs of land acquisition
Land prices in the Maquenque area vary according to drainage and proximity to the large
rivers and improved roads. According to discussions with local landowners, land dominated
by poorly drained soils cost on average $300 per hectare. More easily accessible land
located near large rivers or improved roads is valued between $800-$1000 per hectare, and
remotely located land with reasonably well-drained soils values $400-$600 per hectare. The
estimated total cost of purchasing the 59,717 hectares of land in the proposed park is
$50,000,000. Another estimate, as part of a consultancy for FONAFIFO about the cost
opportunity of land in this area of the Corridor, values the cost of land in $691 an hectare
(Barrantes et al., 2004).

These preliminary calculations are made assuming the lands within the National Frontier
Corridor Wildlife Refuge along the San Juan River are bought at their real value. An
additional 2.5% ($1,125,000) of the acquisition costs should be added to land prices to
account for land registration costs and land transference taxes. The implementation costs of
the acquisition represent 1.5% ($750,000) of the total. The grand total for land acquisition
including all aforementioned costs, will be $51,875,000.

Land tenure: studies and mapping
Before the lands can be purchased, studies of land tenure and land costs should be carried
out; land boundaries ought to be clear and fieldwork, research in documents, mapping,
purchase and negotiation should be carried out. The budget for the land tenure study is US$
77,412 with matching funds of US$ 27,080 provided by CEDARENA for a total of US$
104,492 for the completion of nine months of work (Table 7).

Figure 15: Field work during the land tenure study
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Table 7: Estimated costs for land tenure study in Maquenque, 9 months (US$)

Item Expenses Matching
Salaries
Director of Land Tenure Project, full-time, 9 months at
$1,500/month

  13,500

Director of Conservation Land Trust 9,000
Field Coordinator, full-time, 9 months at $1,250/month    11,250
Legal assistant, 9 months at $350/month 3,150
4 Field Assistants, full-time, 6 months at $350/month 8,400
Estimator, full-time, 6 months at $800/month 4,800
2 GIS Operators, full-time, 9 months at $650/month    11,700

                                                           Subtotal   48,000 13,800
Field expenses
Travel allowance, 120 days at $25/day   3,000 600
Housing, 300 nights at $15/night 4,500
Vehicle and boat rental, 9 months    7,200 2,340
Gasoline      1,800 900

                                                           Subtotal   16,500 3,840
Materials & office expenses (6 months)
Mapping and printing materials      1,800 1,350
Informational materials 2,500
Office rental 1,800
Computer equipment and program licensing 2,500
Photocopies 4,500
Office materials 900
Telephone and communications 1,125
Secretarial support      1,800

                                                           Subtotal    9,225 8,150
SUBTOTAL 73,725 25,790
Administrative Cost (5%) 3,687 1,290
TOTAL 77,412 27,080

Source: CEDARENA, 2002

Implementation costs of infrastructure and protected area management
As in all protected areas, there are needs for park administration that demand expenditures
by the State. Regular activities required for the proposed protected area are necessary for it
to function as a reception center for tourists and students, provide strategic vigilance to
prevent illegal activities in the protected area and simultaneously maintain trails, bridges
and building infrastructure (Méndez, 2002). Descriptions and minimum estimates for costs
are provided in Tables 8 and 9. The principal protected area entrance ought to be located
just to the north of Boca Tapada in the primary forest. This entrance would receive and
familiarize tourists, with office space for park personnel and would offer environmental
education through exhibitions and would serve as an entrance point for trail hikes. The
second entrance should be located in the wetlands along the San Juan River. It is assumed
that the visitors and accompanying guides would remain in their boats while visiting the
protected area (Tables 8 and 9).
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Assistance for protected area development and management will be sought, from the
Association of National Park Volunteers (ASVO).

Table 8: Estimated initial expense costs for proposed Maquenque protected area (US$)
Item Description Expenses

Reception, education center;
office; lodge; secondary entrance
in wetland area

Construction costs 420 m2 at $185/m2   77,700

Salaries See details in Table 9 100,878
Vehicles 2 four-wheel drive ATV at $6,700

2 four-wheel drive vehicle at $20,000
1 panga with 40 HP motor at $4,000
1 trailer for panga at $530

  57,930

Work animals 5 zone-adapted horses at $800
5 saddles with riding gear at $200

5,000

Arms 3 carbines a $550
6 pistols (9mm) at $950

7,350

Fuel 1,200 coupons at $8 9,600
Computer equipment 1 computer at $1,000

1 printer at $150
1,150

Furniture 10 single beds at $70
18 single mattresses at $35
2 dining room sets at $400
6 metal bunk beds at $110
2 living room sets at $400
8 desks at $140
8 desk chairs at $80
1 computer desk at $160
5 four-drawer filing cabinets at $160
9 waiting-room chairs at $25

6,535

Appliances 2 refrigerators at $700
2 gas ranges at $300
2 washing machines at $900
2 21” televisions at $400

4,600

Communication equipment 2 base radios, 2 mts band at $550
2 mobile radios at $550
4 walkie-talkies at $400

3,800

Other equipment 4 Sunnto compasses at $220
2 GPS at $360
8 life vests at $40

1,920

Electrical equipment 2 voltage regulated batteries at $230
2 transformers at $1,100

2,660

Tools for trail construction and
maintenance

Electric and manual tools (lawnmower, hand
saw, circular saw, generator, etc)

    5,000

Low impact construction of trails
and foot-bridges

1000 m of trail blocks at $35/m; 30 m of foot-
bridges at $51/m

   36,530

SUBTOTAL 320,653
Administrative costs 5%     16,033
TOTAL 336,686

Sources: Alex Molina, Reserva Monteverde, 2000; Juan Luis Méndez, ACAHN-MINAE, 2002
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Table 9: Estimated annual costs for management of Maquenque National Wildlife Refuge and
National Park (US$)

(financing of these expenses will be generated by the endowment fund – see section X)

Item Description Expenses
Salaries
Protected area administrator 1 at $800/month + benefits    13,632
Park guards 10 at $454/month + benefits    77,362
Cafeteria staff 2 at $290/month + benefits      9,884

 Subtotal 100,878
Office materials and maintenance
Maintenance costs $1,600/building for 3

buildings
      4,800

Vehicle maintenance and depreciation $2500 annual maintenance
Depreciation at 10%

      9,200

Office materials $65/month         780
Cooking gas cylinders $200/year 200
Materials for visitor center $100/month      1,200
Communication costs $200/month      2,400

                           Subtotal 18,580
Security costs
Uniforms       1,875
Fuel 1,200 coupons at $8       9,600
Incidental expenses $200/month       2,400

                           Subtotal 13,875
SUBTOTAL 133,333
Administrative cost (5%)       6,667
TOTAL 140,000

Sources: Robert Carlson, Alex Molina, D. &M. Lieberman, 2000; Juan Luis Méndez, 2002

2.  The San Juan-La Selva Biological Corridor

Justification

The proposed extension of the Biological Corridor as a connection between the Indio-Maíz
Reserve, along the San Juan River in Nicaragua, and the Central Volcanic Range, will
maintain a critical lapse in the vision of the Mesoamerican Biological Corridor (Figure 10).
The Corridor will connect key habitats and documented wildlife corridors (Figure 1), as a
way to prevent the isolation of species and native systems of those habitats. The expanse
of the Corridor will allow the passage of species, such as the Jaguar and Harpy Eagle,
which require large ranges to survive. The Corridor will be comprised of a matrix of privately
owned lands focused on sustainable use that will provide structural consistency between
the protected areas, principally, in the form of low impact forest usage.
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Figure 16: The Mesoamerican Biological Corridor (Honduras, Nicaragua, Costa Rica and Panama) and
the San Juan-La Selva Biological Corridor

Current status of the San Juan-La Selva Biological Corridor
Through the establishment of private incentives managed by the National Fund for the
Financing of Forestry (FONAFIFO), 53,750 hectares (22%) have accepted government
incentives defining land use activities (Figure 12). Voluntary participation in incentive
programs indicates that landowners are willing to modify land use with respect to
government policy when participation is rewarded with financial incentives. However, the
land holdings currently receiving incentives are widely scattered and consequently offer little
value towards the maintenance of genetic connectivity, the principle objective of the
Mesoamerican Biological Corridor.
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Figure 17: Areas within the San Juan-La Selva Biological Corridor submitted to Environmental Service
Payments (ESP) up to 2000

Logistical and structural limitations prevent incentives in their current form from achieving
greater genetic connectivity. Many landowners have not participated in incentive programs
because they do not hold title to their land, do not understand the application system, or do
not realize that they are eligible for specific incentives (Carlos Herrera, FUNDECOR, pers.
com., 2000). Furthermore, the incentives available for maintaining natural forest are much
less attractive than those that actually decrease the area’s biological corridor value, such as
incentives for the establishment of exotic species plantations or for the harvest of natural
forests (Baltodano, 2000; Chassot et al., 2001,a).

In addition to negatively impacting the corridor by encouraging the use of exotic species, the
current incentives system also encourages non-sustainable forestry practices, such as the
removal of up to 30-64% of the basal area of trees between harvest cycles and silviculture
treatments to encourage selected species (Baltodano et al., 1999,b).  Consequently, to
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achieve the objective of creating a biological corridor, it will be necessary to provide more
lucrative incentives to make forest conservation and truly sustainable management of
natural forests competitive with the short-term gains of forest degradation and/or removal.
The incentives system must result in a mosaic of interconnected registered properties in
order to consider the corridor effective.

Methods
The primary vehicle proposed for implementing the goals of a biological corridor is through
an expanded program of environmental service payments. Applying and expanding the
existing incentives program to encourage landowner participation not only of large-scale
owners, but also small and medium scale owners (Baltodano, 2000; Vargas and Lizano,
2000) and providing technical support on sustainable land use options will be essential to
achieving an effective corridor matrix. It is proposed that a focus be placed on addressing
the growing market for environmental services and channeling those funds to expand the
incentives program to promote the most appropriate land use activities within the San Juan-
La Selva Biological Corridor.

(a) Environmental Service Payments (ESP)
As part of the commitments amassed by Costa Rica in different Central American
presidential summits and through great national effort, environmental service payments
have been prioritized in biological corridors, especially in those prioritized within the
Mesoamerican Biological Corridor (CBM, 2002 b). Forestry Law # 7575 (1996) establishes
as an essential function of the State, vigilance over conservation, improvement, protection,
administration and promotion of the country’s natural resources, in accordance with the
rational use principle for renewable natural resources. In accordance with said principle, the
protection and improvement of the Republic’s environment will be promoted through
environmental service payments. The responsible entity for environmental service payments
is the National Fund for the Financing of Forestry (FONAFIFO), (Zeledón, 1999).

Beneficiaries will be considered all those physical or legal persons, owners and possessors
of forest that desire to access environmental service payments, lent to the common
agreement with the Forestry Law in force, in exchange for the respective right in favor of the
State, so that the State may commercialize through any of the local or international market
mechanisms, the corresponding titles of said investment.

The beneficiaries that have the advantage of environmental service payments, in individual
or global form will be subjects, with respect to the objective area of the compensation, to the
following obligations (MINAE / SINAC / FONAFIFO, 2002):

• To prevent and control forest fires

• To prevent and support work to control illegal hunting

• To not partake in actions of cutting or extraction of forest products in area that benefit
from protection-based environmental service payments.
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The recompense of the ESP for the mode of protection is $210 per hectare submitted to the
project, paid out over a period of five years.

(b) Criteria for protection
By means of Executive Decree # 30090-MINAE (MINAE, 2002), criteria for the prioritization
of conservation areas to receive environmental service payments (ESP) were defined, in the
mode of “protection”, which will apply for the selection of the projects that will be considered
in the ESP program.

Arenal Huetar Norte Conservation Area:

• Private areas embraced within the territories defined for the Mesoamerican Biological
Corridor

• Areas of influence under Decree # 25663 – MINAE relative to the protection of Great
Green Macaw or Almendro populations (MINAE, 1996)

• Forested areas that are found to protect water resources (Chaparrón)

• Areas of scientific interest and preservation of endangered species (La Cureña
Forest Reserve, Tamborcito)

• Nicaragua – Costa Rica Frontier Corridor National Wildlife Refuge

• Areas deprived of forests, product of agriculture and dairy abandonment

Central Volcanic Range Conservation Area:

• Areas of private property located within national parks, proposed corridors and other
areas defined by the Mesoamerican Biological Corridor, areas within protected
zones, forest reserves, areas of swamps and Rafia forests and wildlife refuges

• Areas of influence of Decree # 25663 – MINAE relative to the protection of the Great
Green Macaw and Almendro populations (MINAE, 1996)

The ESP will be offered to all landowners located in the San Juan-La Selva Biological
Corridor, according to criteria of prioritization established by the State, with emphasis on the
three corridor nuclei (Tiricias-Crucitas, Cerros Astilleros-Loma Sardinal and Cerros
Arrepentidos), without importance of the current condition of the land.
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Table 10: Ecosystem services provided by forest within the San Juan-La Selva
Biological Corridor

Lumber
Firewood
Non-wood products
Food products
Genetic resources
Sustained yield of good quality water for human consumption, irrigation and water-
oriented tourism
Carbon sequestration (extraction and storage of carbon from the atmosphere by pants,
which reduces the greenhouse effect)
Soil retention
Nutrient cycling
Conservation and preservation of biological diversity
Maintenance of animal migration routes between lowland and montane habitats
Maintenance of biological connectivity through the Mesoamerican Biological Corridor
Moderation of extreme impacts of climate

According to Miller et al., 2001

(c) Conservation easements
A program of conservation easements will be established to supplement the incentives
program. Conservation easements are legally binding voluntary agreements between two
parties that establish clear restrictions on land use and development for indicated portions
of land holdings. Under current law, the parties must be two neighboring landowners. For
this reason, the purchase of small parcels in the area by CEDARENA, which has
experience in creating and monitoring easements, is recommended. As a neighboring
landowner, CEDARENA would then serve as an efficient and effective holder of easements
for surrounding properties. Mutually voluntary and economically motivated conservation
easements have produced concrete conservation results, already protecting over 1,000
hectares of private forests in Cost Rica (Chacón and Castro, 1998). Easements provide the
advantage of being less expensive to conservation interests and more appealing to
landowners than outright land purchase, and they allow the protection of a part of the
property for landowners who swish to include only a designated area in the easement
agreement. Easements will be explored as a conservation tool in areas of touristic use
where scenic value is economically valuable to tourism businesses.

Currently, only a small portion of the land within the proposed Corridor benefits significantly
from tourism. This portion lies at the southern extent of the corridor in the Puerto Viejo de
Sarapiquí region. Rafting, boating and wildlife viewing opportunities are the primary visitor
attractions in this region (Chassot and Monge, 2002). More than 150,000 tourists visit the
Sarapiquí region annually, which represents 15% of national tourism. Six hotels of more
than twenty-five rooms already exist as well as a number of businesses and beneficiaries
directed towards ecotourism activities (Carlos Echeverría, La Tirimbina, pers. com., 2002).
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Initiating a campaign aimed at tourists, to protect rain forest and its attributes via donations
for conservation easements, will target waterways and vistas frequented by tourists.
Currently most river-oriented tourist attractions are located on the upper or lower Sarapiquí
River. While Costa Rican law requires that fifty meters on either side of waterways be left
forested, actual practices often remove vegetation up to the river itself. The economic value
via tourism of maintaining a forested river corridor combined with the damage caused by
soil erosion of deforested areas make this river an ideal focus for the easement campaign.
Another prominent area for a potential easement campaign is the Cerros los Arrepentidos
(Figure 13) located just north of the principle highway leading to various tourist destinations.
These hills welcome visitors with a view of a forested landscape as their first impression of
the area. The aesthetic value of naturally forested hills, rather than pasture or tree
plantation, is difficult to measure, but the first impression is likely lasting and encourages
both repeat visitors and recommendations to visit the area.

(d) Responsible organizations
The Executive Committee will assume the responsibility of coordinating the implementation
of the San Juan-La Selva Biological Corridor. In this sense the committee will work together
with the Foundation for the Development of the Central Volcanic Range (FUNDECOR) in
the Central Volcanic Range Conservation Area (ACCVC). FUNDECOR has been
established as a leader in the promotion of sustainable land use in Costa Rica. As a leader
in certification of lands under the Forest Stewardship Council (FSC), this organization will
guarantee that the lands under its direction will be managed in accordance with FSC
standards of sustainability.

Since FUNDECOR is an established organization, it will have the capacity to move quickly
to motivate the landowners in the Corridor to include their lands under the auspices of the
government incentive programs. Under this scenario, FUNDECOR will manage the use of
private lands via contracts with individual proprietors. These proprietors will receive the
financial incentives of the government as well as the technical assistance and logistical
support on the part of FUNDECOR, in payment for maintaining their lands in sustainable
activities (FUNDECOR, 2000).

In the Arenal Huetar Norte Conservation Area (ACAHN), the Commission for Forestry
Development of San Carlos (CODEFORSA) will play an equivalent role as that of
FUNDECOR in the ACCVC. CODEFORSA is a leader in contracting of environmental
service payments in the Northern Zone of the country and provides technical assistance to
more than one hundred farms located within the proposed Maquenque National Park and
the “Tiricias-Crucitas” nucleus.

Land contracted under incentives via CODEFORSA is visited regularly to confirm that
sustainability standards are being met and the laws of Costa Rica are being respected. The
landowners currently participating in CODEFORSA’s programs do so under the auspices of
environmental services offered, since the contract was made accessible and beneficial for
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small and large landowners. In the last few years, CODFORSA has come to develop
successful reforestation programs using native species of the region.

FUNDECOR and CODEFORSA will promote initiatives in favor of habitat restoration of the
Corridor with native species with benefits for biodiversity (Guindon and Palminteri, 1996;
Meza, 2000; Scott et al., 1996; Janzen, 1999), according to their policies and procedures.

The aforementioned initiatives will receive the support and will be promoted by the
Municipalities of San Carlos and Sarapiquí, as well as by the two involved conservation
areas (ACAHN and ACCVC).

CEDARENA will initiate a campaign of conservation easements directed at touristic
contributions in conjunction with local tourism organizations like the Sarapiquí Chamber of
Tourism (CATUSA). The campaign will be implemented in a manner that efforts will produce
sufficient capital to cover administrative costs of the campaign and produce funds for
conservation easements. Hotel, guiding, rafting, boating and tourist package businesses will
be solicited to promote this venture with tourists. International corporations looking for a
“green” image will also be solicited to provide materials for the campaign in exchange for
the placement of promotional logos.

Corridor nuclei
Three blocks of habitat constituting16.71% (41,220 hectares) of the Corridor will be
designated as corridor nuclei. These areas have been selected in part because of their
special importance as Great Green Macaw breeding areas and/or migration areas, but also
because they are strategically located to function as stepping stones for maintaining
connectivity within the Mesoamerican Biological Corridor.

(a) Current status (Figure 8)
The most extensive nucleus is that of Tiricias-Crucitas. This nucleus consists of 27,886
hectares, of which 2,054 hectares (7%) receive reforestation incentives and 2,894 hectares
(10%) receive forest management incentives. This area does not receive forest protection
incentives. Tiricias-Crucitas plays an important role as a buffer zone for the Indio-Maíz
Biological Reserve and the El Castillo-San Juan Biological Corridor in Nicaragua.

The Cerros Astilleros-Loma Sardinal nucleus is made up of 9,043 hectares, of which 492
hectares (5%) are submitted to forest protection incentives, 276 hectares (3%) under forest
management incentives and 202 hectares (2%) under reforestation incentives.

The Cerros Arrepentidos contains 3,838 hectares, of which 702 hectares (18%) are
currently under forest management incentives, 166 hectares (4%) are under reforestation
incentives and 17 hectares (<1%) are under forest protection incentives.
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(b) Methods of implementation
Corridor nuclei will be consolidated through incentive and conservation easements.
Landowners will receive environmental service payments for forest protection ($210 per
hectare) for placing their holdings under absolute protection and for agreeing to regenerate
and protect natural forest habitat where their land is currently deforested.

Environmental service payments will offer a total of $42 per hectare per year to landowners
in the corridor nuclei for absolute protection for a period of five years. The additional
incentive demand generated by the consolidation of the 41,220 hectares within the corridor
nuclei will require $8,656,200 for incentives from the existing program managed by
FONAFIFO. It is assumed that for the first five years of the project, incentive programs will
cover an average of 50% of these nuclei areas, but will gain participants over time.
Therefore, for years 1-5, assuming 50% participation (20,610 has) incentives at $42 per
hectare per year will cost a total of $4,328,100 to implement. Of this, the cost would be
$865,620 per year. An equal amount would be necessary to cover the remaining 50% of the
nuclei areas (see Appendix 1, Table A and B).

Figure 18: Distribution of incentive categories in the three nuclei of the San Juan-La Selva Biological
Corridor
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(c) Responsible organizations
CODEFORSA and FUNDECOR will give special emphasis (in the Arenal Huetar Norte
Conservation Area and the Central Volcanic Range respectively) to the establishment of
incentive-based contracts with landowners within the corridor nuclei, with the support of the
Conservation Areas (ACAHN and ACCVC) and the municipalities (San Carlos and
Sarapiquí). No incentive within the corridor nuclei will be approved if it is not for forest
protection.

Compensation will come from the pact between the Costa Rican government and the
German government, by means of the German bank, Kreditanstalt für Wiederaufbau (KfW,
Huetar Norte Forestry Program), with an amount equivalent to $10,000,000 to be distributed
in financial incentives in the Northern Zone (MINAE, 2000).

Corridor matrix
The land within the San Juan-La Selva Biological Corridor that falls outside both the
proposed national park and the corridor nuclei areas will receive greater emphasis from the
national incentives program administered by FONAFIFO. Initially the corridor matrix will
consist of small forest fragments and buffers along streams and rivers, which are both
required by law and for forest certification. The long-term objective for the corridor matrix will
be to create an area dominated by natural forest that is protected through environmental
service payments or managed at a truly sustainable level that is fully compatible with the
Mesoamerican Biological Corridor goals of genetic connectivity and biodiversity
conservation (CBM, 2002).

Currently, 11% of the corridor matrix land is submitted to incentive-based land uses. It is
proposed, that with a five-year goal, 25% of the corridor area will be submitted to incentives
for forest protection and, within ten years, to submit 50%. Based on the current incentive
rate of $42 per hectare per year, implementing the five-year goal of 25% (36,417 ha) of the
Corridor under incentive programs will cost $1,529,514 per year (all of which could come
from matching funds). A corresponding ten year goal of protecting or sustainably managing
50% (72,834 has, a difference of 36,417 has) of the corridor matrix, based on an incentive
rate of $42 per hectare per year, would cost an additional amount of $1,529,514 annually
(see Appendix 1, Table A and B).

The amount necessary for the consolidation of 114,054 hectares of land located in the San
Juan-La Selva Biological Corridor nuclei and matrix is equal to $23,951,340. The financing
to pay these incentives to landowners located within the Corridor will be generated by
national sources (hydrocarbon tax), by the contract recently signed with bank of the German
government (KfW) for an amount equivalent to $10,000,000 and other mechanisms
developed by the government of Costa Rica.
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V.  ENVIRONMENTAL EDUCATION

Justification
Environmental education is an essential component in protecting natural areas. The critical
part of any conservation effort lies in an interpretive program of the area’s natural history,
which is designed to generate a deep understanding of the ecology and its importance for
the well being of mankind. The goal of these programs should be to ethically enhance the
knowledge of nature among local citizens, in a manner that they will desire and that will be
capable of helping to guarantee the integrity of the ecosystem.

Program
It is proposed that two educators be contracted to split duties between an intensive
environmental education based at the Maquenque protected area and teacher training and
support for the communities within the Corridor designed to teach both basic biological
concepts and conservation policies. The educator positions will require individuals with
experience in curriculum design as well as knowledge of natural science and participatory
learning styles.
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1.  Environmental education in Maquenque National Park
The protected area infrastructure will include an education center developed and managed
by the environmental educators. The educators will coordinate with the Ministry of Public
Education (MEP) and other existing environmental education programs open to sharing
their expertise and curriculums and design an appropriate program for the reserve area
community. The school program will focus on bringing children in grades four through six to
the protected area. Educator-led activities will emphasize experiential learning and
analytical thinking skills so that students understand ecological processes and the potential
repercussions of actions that inhibit these processes. In this way the program will work to
introduce school children to the protected areas near their communities. Potential topics
could focus on locally relevant issues such as over-hunting, deforestation, soil erosion,
water source protection and alternatives to heavy chemical use.

2.  Environmental education in the Corridor
In the greater Corridor, there will be a coordinated effort with existing environmental
education efforts directed at teacher training and support. The environmental educators will
design and construct curricula and accessories in the form of educational packets, with the
eventual goal of two appropriate packets to expand the natural science curriculum in each
of the eleven school grades. Each packet will contain all materials and background
information necessary for the teacher to present the curriculum. These materials would
include both those used by other environmental education programs and new tools
designed for the Corridor area. For example, to encourage analytical thinking skills and
experiential learning, the educational packets will include a field trip component.

The team of environmental educators will design a training program for teachers for using
the educational packets. Logistical details will be coordinated with local education centers to
coordinate use of materials, calculate the number of packets necessary for appropriate
distribution and establish maintenance centers. Counterpart support will be solicited from
conservation and education-oriented organizations within the Corridor area to serve as sites
for teacher training, materials distribution and vectors of distribution to teachers or schools.
The educational packets will require maintenance and supply replacements between
teacher usages; therefore, distribution sites will require low-level time commitment for
material maintenance and distribution.

Current status
The numerous educational campaigns focused within the area of the corridor have been
implemented in one or two segments: strong investment (four or more visits per year) in a
limited number of individuals, or low investment (average of three or less visits per year) in a
great number of individuals (more than 2000 students).  The programs using the latter
strategy (for example programs of: La Tirimbina Biological Reserve, Organization for
Tropical Studies, FUNDECOR) are consistent and effective at reinforcing concepts. These
programs use resources of local institutions and produce students with a more complete
understanding of biological concepts The sparse, rural population of the area have been
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neglected by these environmental education efforts, due to logistical difficulties reaching
those populations, due to the lack of infrastructure (roads in poor condition, absence of
appropriate biological stations and national parks, few private reserves). Unfortunately, the
individuals who do not benefit from these educational efforts include those with the most
accessibility to the most intact and unprotected natural areas, through small properties,
positions as farm caretakers or contracts as forest workers.

The less intensive educational programs (for example programs of: AMBIO Foundation,
VIDA; ABAS) have come to small, more isolated communities. The general population has
received the environmental and basic ecological concepts by way of presentations in
assembly halls and community visits. Unfortunately, these programs are restricted by
scarce resources and lack of consistent presence in each school and community; and in the
majority of cases revisions of material are not completed in a substantial manner due to lack
of time. These occasional campaigns have successfully prepared the local citizens for a
more frequent and profound form of environmental education (TSC, 2001).

Mechanisms for implementation
Educational activities require ample coordination with the directors of the school districts,
supervisors and teachers to create program acceptance. Teachers and environmental
educators will be consulted regarding appropriate materials and existing, successful plans
of study. The teachers’ motivation to participate in the voluntary program of educational kits
will be modeled after the current MINAE program of teacher capacity-building. The MINAE
program functions in conjunction with the school system and rewards the teachers in the
form of points, to make increases on the Civil Service payment scale.

Responsible organizations
La Tirimbina Biological Reserve and VIDA will be responsible for environmental education in
Maquenque National Park and in the San Juan-La Selva Biological Corridor. These two
organizations will be supported by the municipalities of San Carlos and Sarapiquí and also
the ACAHN and ACCVC conservation areas.

Implementation costs of the environmental education program
The financing to implement this program, which will sensitize the local residents to the
benefits of maintaining a biological corridor between the San Juan River and La Selva, will
be derived from the endowment fund (Table 11). The budget for the implementation of the
environmental education program is US$ 76,020 with an institutional matching donation for
the first year of $ 59,745 supported by La Tirimbina Biological Reserve and VIDA for a total
of US$ 135,765 for the development of the first year.
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Table 11: Estimated annual costs for the implementation of the environmental education
program in the San Juan-La Selva Biological Corridor* (US$)

(financing of these expense will be generated by the endowment fund, see section X)

Proposed for the first year*
Item Description Calculation Expenses Matching

Salaries
Maquenque
protected area
(MPA) educator

Salary, taxes, consultations $875/month + benefits 14,910

SSBC Educator Salary, taxes, consultations $875/month + benefits 14,910
Specialists 2 at 1/5 time 7,200

 Subtotal 28,820 7,200
Travel
expenses
MPA educator $15 travel allowances for 2/3

time in the area of the park
154 workdays      2,310

SSBC Educator $15 travel allowance for 2/3 time
in the area of the Corridor

154 workdays      2,310

SSBC
Transportation

Vehicle purchase, maintenance,
fuel, insurance

3,200 17,000

MPA
Transportation

Purchase of ATV, maintenance,
fuel, insurance

4,000
640

Subtotal 7,820 21,640
Office and
materials
Educational
packet materials

Photocopies, binding, basic
materials, poster, packaging, etc.

300 packets at $20      6,000

Published
materials

Educational resources 1,860

Materials Photocopies, stamps, etc. $65/month         1,560
Audiovisual
equipment

Television, VCR, videos 1,700

Teacher
capacity-building
workshops

30 teachers x 6 workshops (2
days) = 360 days of participants

$75/day (support personnel,
local transportation, room
and board

      26,000 1,000

Workshops Additional workshops 7,700
Field equipment Various 2,000
Offices Rent 2 (central office and local

office) at $3600
7,200

Office
equipment

1,200 6,600

 Subtotal 34,760 28,060
SUBTOTAL 72,400 56,900
Administrative
costs

Fiscal management and
administration, insurance and
office expenses

5%      3,620 2,845

TOTAL 76,020 59,745
Source: La Tirimbina Biological Reserve, 2002; VIDA, 2002
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Budget after the first year: expenses of the second year will be reduced from the initial
costs to $58,820 (direct reduction of $17,200) based on the primary budget (150
educational packets per year, workshops directed at 15 teachers per year, office
equipment).
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VI. PROMOTION OF COMMUNITY-BASED ECOTOURISM

Justification
It is important that communities neighboring the proposed Maquenque National Wildlife
Refuge and National Park, as well as farm owners, consider the possibility of receiving
benefits for the establishment of this protected area. One of the options is for these same
individuals to develop conservation compatible activities. Ecotourism is planned to be as the
cornerstone of development with the goal of remedying the depressed economic situation of
the area. This possibility bound with the efforts to establish Maquenque could help
communities realize the presence of an opportunity to develop an important role in the
area’s economy and that the protected area should not be considered a threat to their
development.
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Current situation
At this time there exists within the zone some incipient businesses that derive benefits from
tourism in Los Ángeles, Boca Tapada, Boca San Carlos and Boca del Toro. Intentions also
exist for development of a scenic overlook in Santa Elena and Quebrada Grando, but the
rest of the communities do not always perceive the development of tourism to be linked with
the sustainable management of natural resources or rural tourism as an economic
possibility.

Community groups are present, but exist with a low level of organization. The capacity of
these organizations will require augmentation in order for them to enter in activities in an
adequate manner.

Furthermore, tourism activities already exist in the zone that are focused on foreign tourism,
like those developing at the Laguna del Lagarto Lodge, near Boca Tapada, that will also
benefit from the establishment of a protected area of more that 59,000 hectares.

The sites with touristic potential within the Zone are many and varied but in reality lack
infrastructure development and proper conditions for ecotourism.

Mechanisms for implementation and responsible agents
Work with communities as well as with private property owners is planned to reinforce the
activities that are currently driving ecotourism through capacity-building activities on themes
such as administration and local guide training. In communities where activities are not
taking place, activity will still be promoted and capacity and training will be provided in order
to establish some local ecotourism businesses. Work will focus on six communities located
in the vicinity of the Park: Golfito, Boca Tapada, Boca de San Carlos, Santa Elena, Los
Ángeles and Santa Rita. ABAS and ASCOMAFOR will be in charge of the implementation
of this program given their ample experience of work in the Zone and with communities
bound to Maquenque protected area.

Implementation costs of program to promote community-based ecotourism
The budget for the implementation of the program to promote community-based ecotourism
is US$ 63,593 with an institutional matching fund of US$ 23,625 provided by ABAS and
ASCOMAFOR for a total of US$ 87,218 for the realization of an eighteen-month work plan.
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Table 12: Estimated implementation costs for the program to promote community-based
ecotourism (18 months), (US$)

Item Description Expenses Matching
Salaries
Coordinator _ time a $875/month + benefits    22,365
Consultant Advisor to the formation of small

enterprises, 30 days
3,000

Field assistant At $500/month 9,000
Receptionist _ time at $200/month, Sarapiquí 3,600

 Subtotal 25,365 12,600
Office materials and
maintenance
Sarapiquí location $150/month 2,700
Pital location $150/month 2,700
Office expenses $250/month       1,800 2,700
Office materials, photocopies $100/month 1,800

                           Subtotal 3,600 8,100
Capacity-building workshops
Workshops 4 at $500       2,000
Materials       600
Transportation       3,200
Travel allowances     1,800 1,800

                           Subtotal 7,600 1,800
Seed Capital
Seed capital Compensation for the development

of community enterprises
6 at $4,000/community

      24,000

                           Subtotal 24,000
SUBTOTAL 60,565 22,500
Administrative costs 5% 3,028 1,125
TOTAL 63,593 23,625

Source: Rocío López, ABAS, 2002; Olga Vargas, ASCOMAFOR, 2002



71

VII. WILDLIFE TRAIL

Justification
To contribute to the efforts to protect the Great Green Macaw and the biodiversity of the
region, Friends of the Great Green Macaw propose the creation of the San Juan-La Selva
Wildlife Trail. This “trail” will promote the participation of communities in a way that will
develop an eco-friendly economy; furthermore it will in intensify the habitat protection for the
Great Green Macaw and biodiversity in general, increasing the continuity within the San
Juan-La Selva Biological Corridor.
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The proposal for the Wildlife Trail consists of creating an ecotourism circuit that connects
important wildlife habitats and observation sites within the Corridor. In this sense, the
incorporation of lands in habitat protection programs and the Trail project will increase the
connectivity within the area. At the same time, visitors to the Trail will bring new economic
opportunities to the communities of the San Juan-La Selva Biological Corridor that currently
have few ties to the tourism industry. Communities will be associated with the Trail as
visitors pass through communities to utilize services while visiting the Trail. The Wildlife Trail
has the potential to stimulate economic activity in these communities in a sustainable
manner, and invite a new tourist attraction not only for the area but also for the whole
country.

Current situation
Currently, a large percentage of tourists visiting Costa Rica come to observe wildlife.
Around 50% of tourists that arrive in the Northeast region of the country, do so with this
objective in mind; nevertheless, only a few places within the proposed Corridor are visited.
Much opportunity exists to extend rural, cultural and low-impact tourism within the Corridor.

From a biological perspective, this zone of the country is rich in biodiversity. Approximately
60% of the birds of Costa Rica can be found in this region.

Mechanisms for implementation and responsible agents
Friends of the Great Green Macaw (FGGM) propose to complete the creation of the San
Juan-La Selva Wildlife Trail in three phases that will develop over the course of three years:

1. Research and trail design (18 months)

2. Site development and education (12 months)

3. Implementation and promotion (6 months)

The objectives of the first proposed phase are:

1. To define and identify important wildlife habitats and observation sites.

2. To create a preliminary map with the location of the Wildlife Trail.

3. To establish contacts with the members of the community, landowners and other
collaborating organizations within the Corridor.

4. To develop the “Wildlife Trail Action Plan”, with the goal of defining the
implementation, education, community participation and promotion of the project.

The key habitats along the San Juan-La Selva Biological Corridor will be defined by their
biological importance and access, according to bibliographic reviews of studies of the area’s
wildlife and personal interviews with professional biologists, local business and land owners
in the area, workers within the Corridor, and lastly, by continued, program observation in the
field.
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This project will be initiated and coordinated by FGGM, who will work with various
organizations belonging to the Executive Committee of the San Juan-La Selva Biological
Corridor, the National Great Green Macaw Commission, the Costa Rican Institute of
Tourism, the Ministry of Environment and Energy, community leaders, individuals and other
collaborators, in a cooperative effort to accomplish this project. Furthermore, the services of
Fermata, Inc., a natural tourism development agency based in Texas, USA, will be solicited
to assist in the development of the Wildlife Trail. There is much eagerness to help create
this pilot trail project as a project like this has never been attempted in this region.

Estimated costs for the three phases of the Wildlife Trail Project
The budget for the implementation of the Wildlife Trail Project is US$ 93,681 with an
institutional matching fund of US$ 51,587 provided by the Friends of the Great Green
Macaw for a total of US$ 145,268 for the development of three years of work.

Table 13: Estimated implementation costs of the Wildlife Trail Project (36 months), (US$)

Item Description Expenses Matching
Salaries
Directors 2 at _ time at $500/month + benefits 51,120
Researcher 290 hours at $15/hour 4,350
Consulting Fermata, Inc. 25,000
Consulting Biological advisors, 200 hours at

$15/hour
3,000

Volunteers At $5/hour for 650 hours/year for 3
years

9,750

Subtotal 76,120 17,100
Field equipment
Vehicle 4x4 Vehicle, taxes, insurance 20,600
Fuel and repairs $130/month fuel + $1,500 repairs 6,180
Binoculars and field guides 5 sets for workshops 1,500
Field scopes 2 field scopes 400

Subtotal 28,680
Promotional materials
Signs 4,000
Other materials 7,000 3,000

                           Subtotal 11,000 3,000
Capacity-building
workshops
Salary for workshop guides 2 guides at $50/day for 14 days 1,400
Capacity-building materials 7 workshops at $100/workshop 700
Refreshments 350

                           Subtotal 2,100 350
SUBTOTAL 89,220 49,130
Administrative costs 5% 4,461 2,457
TOTAL 93,681 51,587

Source: Andrew Rothman, Raquel Gómez, Friends of the Great Green Macaw, 2002
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VIII.  COMMUNITY ENVIRONMENTAL PERCEPTION RESEARCH

Justification

Previous knowledge of how communities wish to satisfy themselves with their immediate
natural possessions is of vital importance for decision-making in any type of strategy
planning, in all manifestations of educational processes, community development and
capacity-building or administration and control of projects. The opinion of the host-
communities is decisive at the time of making concrete the proposals and development of
activities for the fulfillment of pursued goals.
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Mechanisms for implementation and responsible agents
As of the year 1990, the Association for the Preservation of Flora and Wildlife
(APREFLOFAS) adopted a strategy to manage background attitudes towards and
perceptions of different aspects, which in some manner at some time, would need to be
approached in order to try and change or strengthen them. These aspects are of great
importance for popular decision-making. Used well, they would assure a rationalization of
the economic expenses and manual labor for a project, since they would improve the
direction and intensity of efforts with the purpose of making good use of the resources.

Within the framework of the San Juan-La Selva Biological Corridor, the development of a
strategy to strengthen the educational and formative process of the communities is
proposed through research in environmental perceptions regarding different aspects of the
populations involved in the San Juan-La Selva Biological Corridor. This investigation is
important to the development and strengthening of tourist microenterprise skills and also to
the direction of the educational process until the intended change of attitude for the
neighbors of the San Juan-La Selva Biological Corridor is reached.

A researcher will be in charge of the development of a statistical instrument, a test, an
application and an analysis of information and a report of the results. The researcher will
rely on the assistance of four interviewers who will undertake interviews in person.

The environmental perception research component will be undertaken in three stages each
of twelve months. Measurement will be taken at the beginning of the first year and if
possible, with like measurement of indicators at the middle and ends of each year.

Implementation costs for community environmental perception research
The budget for the three stages of qualitative character investigation of environmental
perception is US$ 74,650 with institutional matching of US$ 21,000 provided by
APREFLOFAS for a total of US$ 93,650 for the development of three years of work.
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Table 14: Estimated implementation costs for community environmental perception research
(36 months), (US$)

Item Description Expenses Matching
Salaries
Researcher $875/month + benefits    44,730
Interviewers 4 interviewers (sample n>40 each) at

$800 each/year
9,600

Subtotal 54,330
Travel expenses and
transportation
Room, board, transportation
for 5 people

$160/day for 20 days/year       9,600

Subtotal 9,600
Equipment and materials
Various equipment       1,500 2,000
Audio tapes, 35mm film,
pencils, batteries, etc.

      1,200

Stationary, field notebooks,
interview forms

      360

Subtotal 3,060 2,000
Publication
Systematization of the
research and publication of
the results

      2,200 18,000

Subtotal 2,200 18,000
SUBTOTAL 69,190 20,000
Administrative costs 5% 3,460 1,000
TOTAL 72,650 21,000

Source: Luis Diego Marín, APREFLOFAS, 2002
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IX.  BIOLOGICAL MONITORING AND EVALUATION

Justification
Due to the complexity of natural systems and our limited understanding of them, a science-
based project of monitoring of species and biological processes within the Corridor should
be included. This basic information is imperative to assess the current biological condition of
the area, as a basis for future comparison and to evaluate the biological success of Corridor
over time. The responsible biologists should select one or various indicators, or umbrella
species, that serve as indicators of the overall health of the Corridor ecosystem (Groom et
al, 1999).
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The biological monitoring will be responsible for evaluating and communicating the efficacy
of the Corridor to the government and others involved.

Current Status
The Great Green Macaw Research and Conservation Project has been conducting
biological monitoring within the Corridor since 1994. The team of investigators uses the
Great Green Macaw as an indicator specie for the ecosystem. Permanent funds do not exist
to ensure the continuance of this monitoring. Short-term research projects focused on
species or themes relevant to biological monitoring of the corridor matrix are sporadic and
lack the consistency necessary to create a scientific basis for comparison.

Implementation mechanisms
The Great Green Macaw has been serving as a banner and indicator specie for the
proposed San Juan-La Selva Biological Corridor and Maquenque National Wildlife Refuge
and National Park. Due to that fact, it will continue to serve in the capacity of monitoring and
evaluation. Available biological information exists for the Great Green Macaw in the Corridor
area since 1994 (Powell et al., 1999; Chassot et al., 2002). Positive or negative, the
changes in population size can be used to evaluate the success of the Corridor, due to the
specie’s dependency on the resources of the Corridor. Intensive monitoring during nesting
season, during which nests are locate, adults and juveniles are marked with a microchip,
allowing for the future identification of nesting individuals. The season begins in January,
when one can identify the nests when the birds vocalize more in the nest surroundings, and
continues until May, when the juveniles gain feathers. During the month of June, data
analysis will be finalized and the information presented to pertinent organizations that work
within the Corridor.

Implementation costs of monitoring and evaluation program
The budget for the implementation of the monitoring and evaluation program is US$ 42,113
with institutional matching of US$ 47,250 provided by CCT-Great Green Macaw Project for
a total of US$ 89,363 for the first year.
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Table 15: Estimated annual implementation costs of the monitoring and evaluation program
in the San Juan-La Selva Biological Corridor* (US$)

(financing of these expenses will be generated by the endowment fund, see section X)

First year project budget*
Item Description Expenses Matching

Salaries
Research advisor 2,000
Biological director _ time at 750/month + benefits 12,780
Field assistant _ time at 325/month + benefits   5,538
Aide _ time at 162/month + benefits   2,761

                   Subtotal 21,079
Equipment
Vehicles 1 4x4 pick-up at $29,000

1 ATV at $5,000 5,000
29,000
8,000

Research equipment Climbing equipment, microchip scanner   2,500 1,500
                   Subtotal 7,500 40,500

Vehicle maintenance $340/month   2,080 2,000
Fuel   3,000 1,000
Vehicle insurance   1,500
Research materials Field books, telemetry microchips,

monofilament lines
     600 1,500

Room and board Room and board in the field   3,500 1,000
Informative materials Photocopies, printing, communication

costs
     700 1,000

                   Subtotal  11,380 6,500
SUBTOTAL 39,959 47,000
Administrative cost 5% of costs 1,998 2,350
TOTAL 41,957 49,350

Source: Great Green Macaw Research and Conservation Project, 2002

Budget after the first year*: The costs of the second year will be reduced $7500 (ATV and
research equipment), for a budget of US$34,082.
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X.  ENDOWMENT FUND

To achieve continuous functioning of Maquenque National Wildlife Refuge and National
Park, the basic protected area operations (Table 1, Item II) and the environmental education
program (Table 1, Item V) should be funded through an endowment. Also included should
be the costs of the biological monitoring in the Corridor (Table 1, Item VIII), which will
monitor and establish the state of the biodiversity, to evaluate management techniques and
suitable limits for the proposed park. The combined annual costs of essential biological
monitoring in the Corridor, the environmental education program and the basic park
operations are $221,410. Assuming that the interests of the fund correspond to 6%, an
endowment fund of $3,695,000 will provide the necessary funds to maintain these programs
in perpetuity.
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XI.  CONCLUSION

The lowland wet forest in the Northern Caribbean of Costa Rica houses an exceptional
biological richness, as well as critical habitats for charismatic species, such as the Great
Green Macaw and the West-Indian Manatee, which are increasingly recognized by the
nation as important symbols of natural heritage. As this consciousness grows, the national
support for projects like the Mesoamerican Biological Corridor also grows, since it protects
viable populations of these species. Nevertheless, while the national preoccupation for this
forest and its unique inhabitants grows, these forests are disappearing ever faster. Owing to
the fact that these forests are excluded from the system of national protected areas, these
species have already become fragmented. Patches of remaining forest are being degraded
with speed, by means of logging or conversion to agriculture or exotic tree species.
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The fragmented forest that still remains between La Selva and the San Juan River unites
the last viable habitat to maintain the continuity of the Mesoamerican Biological Corridor and
consists of the last opportunity for Costa Rica to preserve a population of Great Green
Macaws. Initiating the implementation process of the San Juan-La Selva Biological Corridor
together with the purchase of selected lands and an aggressive integration program of
private landowners in the program of environmental service payments, will create major
gains in terms of biological conservation and the growth of the commitment of the people of
Costa Rica to the conservation of this exceptional natural heritage (Monge et al., 2002, d).
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Appendix 1

Summary of estimated costs for the implementation of Maquenque National Park and
the San Juan-La Selva Biological Corridor

A. Projected costs for the first 5 years (US$)
Item Goal (ha) Cost/year Request Matching Endowment

I. Maquenque National Wildlife Refuge and National Park
A. Land tenure study 104,492
B. Land acquisition 59,717 50,000,000 7,000,000
C. Taxes, legal costs   1,125,000
D. Negotiation, purchasing expenses      750,000
II.  Structure and management of the National Wildlife Refuge and National Park
A. Initial expenses   229,686 107,000
B. Annual expenses*   560,000
C. Average annual cost 179,337
III. ESP for nuclei areas
$42 / ha / year (50% implementation)   20,610 865,620 4,328,100
IV. ESP for Corridor matrix
A. 25% of the corridor matrix at $42 /
ha / year (assuming total
implementation in years 1-5)

36,417 1,529,514 7,647,570

V. Environmental education
A. First year programs* 59,745    76,020
B. Programs for subsequent 4 years* 197,780   235,280
C. Annual average cost 113,765
VI. Community-based ecotourism promotion
A. 18 month program 87,218
VII. Wildlife Trail
A. 36 month program 93,681 51,587
VIII. Environmental perception research
A. 36 month program 72,650 21,000
IX. Monitoring and evaluation
A. First year of work* 49,350     41,957
B. Subsequent 4 years of work* 29,400   136,328
C. Average annual cost 51,407
X. Central office vehicle 30,000 15,000
XI. Local office vehicle 30,000 15,000
XII. Project coordinator 17,040 85,200 85,200

* XIII.  Endowment fund (assuming
6% interest in perpetuity)

3,695,000

TOTAL REQUIRED FUNDS
(for first 5 years of the project)

116,744 2,756,683 56,111,217 19,798,442 1,049,585

 * The endowment fund will generate the management costs (above II.B, V.A and B, and IX.A and B),
which are not included in the calculations of total expenses.



91

B.  Projected costs for the complete project: 10 years (US$)
Item Goal (ha) Cost/year Request Matching Endow-

ment
I. Maquenque National Wildlife Refuge and National Park
A. Land tenure study 104,492
B. Land acquisition 59,717 50,000,000 7,000,000
C. Taxes, legal costs   1,125,000
D. Negotiation, purchasing expenses      750,000
II.  Infrastructure and National Wildlife Refuge and Park management
A. Initial expenses    229,686 107,000
B. Annual expenses* 1,260,000
C. Average annual cost 177,410
III. ESP for the Corridor nuclei areas
$42 / ha / year (100%
implementation)

  41,220 865,620 8,656,200

IV.  ESP for Corridor matrix
50% of the Corridor matrix at $42 /
ha / year (assuming complete
implementation in year 1-10)

72,834 1,529,514 15,295,140

V.  Environmental education
A. First year programs* 59,745    76,020
B. Programs for subsequent years* 445,005    529,380
C. Average annual cost 111,015
VI. Community-based ecotourism
promotion
A. 18 month program 87,218
VII. Wildlife Trail
A. 36 month program 93,681 51,587
VIII. Environmental perception research
A. 36 month program 72,650 21,000
IX.  Monitoring and evaluation
A. First year of work* 49,350     41,957
B. Subsequent years of work* 66,150    306,738
C. Annual average cost 46,420
X. Central office vehicle 30,000 30,000
XI. Local office vehicle 30,000 30,000
XII. Project coordinator 17,040 170,400 170,400

* XIII.  Endowment fund (assuming
6% interest in perpetuity)

3,695,000

TOTAL REQUIRED FUNDS (for 10
years of the project)

173,771 2,747,019 56,196,417 32,173,288 2,214,095

* The endowment fund will generate the management costs (above II.B, V.A and B, and IX.A and B),
which are not included in the calculations of total expenses.
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Appendix 2

Threatened species within the San Juan-La Selva Biological Corridor

Sources: IUCN, 1999; Elizondo, 1997; Mc Dade (ed.), 1994; Janzen (ed.), 1983; SICAD,
1999; MARENA, 2001.

MAMMALS
Specie Common name Status Cause Altitude

1 Metachirus nudicaudatus Brown Four-eyed Opossum Uncommon HL 0 - 1200

2 Myrmecophaga tridactyla Giant Anteater Endangered HL/IH 0 - 800

3 Cyclopes didactylus Silky Anteater Threatened HL 0 - 1500

4 Choloepus hoffmanni Hoffman’s Two-toed Sloth Reduced HL/IH 0 - 3300

5 Bradypus variegatus Brown-throated Three-toed
Sloth

Threatened HL/IH 0 - 2400

6 Cabassous centralis Naked Tail Armadillo Threatened HL 0 - 1800

7 Cyttarops alecto Short-eared Bat Rare 0 - 100

8 Micronycteris daviesi Hairy Big-eared Bat Very rare 0 - 300

9 Vampyrum spectrum False Vampire Bat Threatened HL/IH 0 - 1500

10 Ectophylla alba White Fruit Bat Uncommon 0 - 700

11 Thyroptera discifera Peter’s Disk-winged Bat Rare 0 - 300

12 Cebus capucinus White-faced Capuchin Reduced HL/IH 0 - 2000

13 Alouatta palliata Mantled Howler Monkey Endangered HL/IH 0 - 2500

14 Ateles geoffroyi Central American Spider
Monkey

Threatened HL/IH 0 - 2200

15 Sciurus deppei Deppe’s Squirrel Threatened HL 0 - 2800

16 Dasyprocta punctata Central American Agouti Threatened HL/IH 0 - 2400

17 Agouti paca Paca Threatened HL/IH 0 - 2000

18 Bassariscus sumichrasti Cacomistle Threatened HL 0 - 2700

19 Bassaricyon gabbii Olingo Threatened HL 0 - 1700

20 Galictis vittata Grison Threatened HL 0 - 1500

21 Lutra longicaudis River Otter Endangered HL/IH 0 - 3000

22 Puma concolor Puma Threatened HL/IH 0 - 3500

23 Panthera onca Jaguar Threatened HL/IH 0 - 2000

24 Leopardus pardalis Ocelot Threatened HL/IH 0 - 3500

25 Leopardus wiedii Margay Threatened HL/IH 0 - 3000

26 Herpailurus yaguarondi Jaguarundi Threatened HL/IH 0 - 2000

27 Trichechus manatus West-Indian Manatee Endangered HL/MA/IH 0 - 50

28 Tapirus bairdii Tapir Threatened HL/IH 0 - 3000

29 Tayassu tajacu Collared Peccary Threatened HL/IH 0 - 3000

30 Tayassu pecari White-lipped Peccary Endangered HL/IH 0 - 1900

31 Odocoileus virginianus White-tailed Deer Threatened HL/IH 0 - 2600

32 Mazama americana Red brocket Deer Threatened HL/IH 0 - 2800

Source: Reid, 1997
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BIRDS
Specie Common name Status Cause Altitude

1 Tinamus major Great Tinamou Threatened HL/IH 0 - 1700

2 Crypturellus boucardi Slaty-breasted Tinamou Threatened HL 0 - 700

3 Botaurus pinnatus Pinnated Bittern Threatened HL 0 - 600

4 Ixobrychus exilis Least Bittern Threatened HL 0 - 1400

5 Agamia agami Chestnut-bellied Heron Threatened HL 0 - 300

6 Jabiru mycteria Jabiru Stork Endangered HL/CO 0 - 200

7 Mesembrinibis cayennensis Green Ibis Threatened HL 0 - 200

8 Ajaia ajaja Roseate Spoonbill Threatened HL/CO 0 - 300

9 Cairina moschata Muscovy Duck Threatened HL/IH 0 - 600

10 Oxyura dominica Masked Duck Threatened HL 0 - 1200

11 Sarcoramphus papa King Vulture Threatened HL 0 - 1200

12 Chondrohierax uncinatus Hook-billed Kite Threatened HL 0 - 1000

13 Rostrhamus sociabilis Snail Kite Threatened HL 0 - 500

14 Geranospiza caerulescens Crane Hawk Threatened HL 0 - 500

15 Accipiter superciliosus Tiny Hawk Threatened HL 0 - 1200

16 Leucopternis semiplumbea Semiblumbeous Hawk Threatened HL 0 - 800

17 Buteogallus urubitinga Great Black-Hawk Threatened HL 0 - 1200

18 Harpyhaliaetus solitarius Solitary Eagle Endangered HL 600 - 1700

19 Busarellus nigricollis Black-collared Hawk Threatened HL 0 - 300

20 Morphnus guianensis Crested Eagle Endangered HL 0 - 800

21 Harpia harpyja Harpy Eagle Endangered HL 0 - 2000

22 Spizastur melanoleucus Black-and-white Hawk-Eagle Endangered HL 0 - 3000

23 Spizaetus ornatus Ornate Hawk-Eagle Threatened HL 0 - 1500

24 Spizaetus tyrannus Black hawk-eagle Threatened HL 0 - 2000

25 Daptrius americanus Red-throated Caracara Endangered HL 0 - 1200

26 Micrastur mirandollei Slaty-backed Forest Falcon Threatened HL 0 - 800

27 Falco peregrinus Peregrine Falcon Threatened CO 0 - 1200

28 Falco deiroleucus Orange-breasted Falcon Endangered HL 0 - 1300

29 Crax rubra Great Curassow Threatened HL/IH 0 - 1200

30 Penelope purpurascens Crested Guan Threatened HL/IH 0 - 1200

31 Odontophorus melanotis Black-eared Wood-Quail Threatened HL/IH 0 - 1000

32 Rhynchortyx cinctus Tawny-faced Quail Threatened HL 150 - 800

33 Heliornis fulica Sungrebe Endangered HL 0 - 200

34 Eurypyga helias Sunbittern Threatened HL 100 - 1200

35 Columba speciosa Scaled Pigeon Threatened HL 0 - 1200

36 Geotrygon violacea Violaceous Quail-Dove Threatened HL 0 - 800

37 Geotrygon veraguensis Olive-backed Quail-Dove Threatened HL 0 - 900

38 Ara ambigua Great Green Macaw Endangered HL/IH 0 - 900

39 Ara macao Scarlet Macaw Endangered HL/IH 0 - 800

40 Amazona autumnalis Red Lored Parrot Threatened HL/IH 0 - 800

41 Amazona farinosa Mealy Parrot Threatened HL/IH 0 - 500

42 Neomorphus geoffroyi Rufous-vented Ground-
Cuckoo

Rare HL 0 - 900

43 Lophostrix cristata Crested Owl Threatened HL 0 - 1500

44 Lophornis helenae Black-crested Coquette Threatened HL 300 - 1200

45 Orcha cupreiceps Coppery-headed Emerald
Hummingbird

Threatened E/HL 300 - 1500
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Hummingbird

46 Pharomachrus mocinno Resplendent Quetzal Threatened HL 1300 - 3000

47 Trogon clathratus Lattice-tailed Trogon Threatened HL 90 - 1100

48 Chloroceryle inda Green-and-rufous Kingfisher Threatened HL 0 - 300

49 Hylomanes momotula Tody Motmot Threatened HL 500 - 1000

50 Electron carinatum Keel-billed Motmot Endangered HL 300 - 900

51 Jacamerops aurea Great Jacamar Threatened HL 0 - 500

52 Deconychura longicauda Longtailed Woodcreeper Threatened HL 400 - 1300

53 Campylorhamphus pusillus Brown-billed Scythebill Threatened HL 700 - 1200

54 Xiphocolaptes promeropirhynchus Strong-billed Woodcreeper Threatened HL 500 - 1700

55 Cotinga amabilis Lovely Cotinga Threatened HL 300 - 1700

56 Carpodectes nitidus Snowy Cotinga Threatened HL 0 - 750

57 Cephalopterus glabricollis Bare-necked Umbrellabird Threatened HL 100 - 2000

58 Procnias tricarunculata Three-wattled Bellbird Threatened HL 900 - 3000

59 Piprites griseiceps Gray-headed Manakin Threatened HL 100 - 750

60 Laniocera rufescens Speckled Mourner Threatened HL 0 - 700

61 Aphanotriccus capitalis Tawny-chested Flycatcher Threatened HL 0 - 1000

62 Icterus mesomelas Yellow-tailed Oriole Threatened IH 0 - 1000

63 Lanio leucothorax White-throated Shrike-
Tanager

Threatened HL 100 - 900

Source: Stiles et al., 1995; Stotz et al., 1996; J. E. Sánchez, Museo Nacional, pers. com., 2001
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AMPHIBIANS
Specie Common name Status Cause Altitude

1 Dermophis parviceps Caecilian Threatened 100 - 1500

2 Gymnopis multiplicata Purple Caecilian Threatened 0 - 1400

3 Bolitoglossa alvaradoi Alvarado’s Salamander Threatened E/HL 700 - 1150

4 Bolitoglossa arborescandens Tree-climbing Salamander Threatened E/HL 800 - 1700

5 Bolitoglossa colonnea Ridge-nosed Salamander Threatened 50 - 1000

6 Oedipina alfaroi Salamander Threatened E/HL 0 - 500

7 Oedipina carablanca Salamander Threatened E/HL 0 - 300

8 Oedipina collaris Salamander Threatened 0 - 500

9 Oedipina cyclocauda Salamander Threatened 0 - 800

10 Bufo melanochloris Wet Forest Toad Threatened E/HL 0 - 2000

11 Centrolene ilex Ghost Glass Frog Threatened HL 0 - 800

12 Centrolenella magna Glass Frog Threatened HL 50 - 800

13 Cochranella spinosa Glass Frog Threatened 0 - 600

14 Hyalinobatrachium vireovittatum Glass Frog Threatened E/HL 800 - 1000

15 Dendrobates auratus Green Poison-arrow Frog Threatened HL/IH 0 - 800

16 Dendrobates pumilio Strawberry Poison-dart Frog Threatened HL/IH 0 - 900

17 Phyllobates lugubris Lovely Poison-dart Frog Threatened HL 0 - 650

18 Agalychnis annae Leaf Frog Threatened HL/IH 500 - 1500

19 Agalychnis calcarifer Leaf Frog Threatened HL/IH 0 - 600

20 Agalychnis saltator Misfit Leaf Frog Threatened HL/IH 0 - 70

21 Anotheca spinosa Spiny Cochran Frog Threatened HL 0 - 1200

22 Hyla colymba Tree Frog Threatened 500 - 1200

23 Hyla microcephala Yellow (Cricket) Tree Frog Threatened 0 - 1200

24 Hyla miliaria Tree Frog Threatened 600 - 1200

25 Hyla rufioculis Tree Frog Threatened E/HL 800 - 1900

26 Phyllomedusa lemur Monkey Frog Threatened 60 - 1900

27 Eleutherodactylus altae Rain Frog Threatened E/HL 100 - 1200

28 Eleutherodactylus andi Rain Frog Threatened HL 560 - 1400

29 Eleutherodactylus angelicus Stream-dwelling Frog Threatened E/HL 600 - 1700

30 Eleutherodactylus biporcatus Broad-headed Rain Frog Threatened HL 0 - 800

31 Eleutherodactylus fleischmanni Rain Frog Threatened HL 650 - 3100

32 Eleutherodactylus gollmeri Rain Frog Threatened 50 - 1500

33 Eleutherodactylus mimus Mimicking Rain Frog Threatened 15 - 900

34 Eleutherodactylus noblei Noble’s Rain Frog Threatened 0 - 1200

35 Eleutherodactylus podiciferus Rain Frog Threatened HL 450 - 2300

36 Eleutherodactylus rugulosus Rain Frog Threatened 0 - 2370

Source: Leenders, 2001
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REPTILES
Specie Common name Status Cause Altitude

1 Caiman cocrodilus Spectacled Caiman Reduced HL/IH 0 - 200

2 Crocodylus acutus American Crocodile Endangered HL/IH 0 - 200

3 Kinosternon angustipons Central American Mud Turtle Threatened HL/IH

4 Chelydra serpentina Snapping Turtle Endangered HL 0 - 550

5 Thecadactylus rapicauda Central American Smooth
Gecko

Threatened 0 - 200

6 Iguana iguana Green Iguana Threatened HL/IH 0 - 800

7 Norops carpenteri Anole Threatened 40 - 1500

8 Norops fungosus Anole Threatened 0 - 500

9 Norops lemurinus Canopy Anole Threatened 0 - 800

10 Norops pentaprion Anole Threatened 0 - 800

11 Norops sericeus Giant Green Anole Threatened 0 - 1300

12 Dactyloa frenata Giant Banded Anole Threatened 0 - 850

13 Dactyloa insignis Anole Threatened 0 - 1000

14 Polychrus gutturosus Anole Threatened 0 - 1800

15 Ptychoglossus plicatus Keeled Leaf Litter Lizard Threatened 0 - 700

16 Lepidophyma reticulatum Threatened E/HL 0 - 1300

17 Celestus hylaeus Rainforest Celestus Threatened E/HL 0 - 700

18 Boa constrictor Boa Constrictor Threatened IH 0 - 900

19 Corallus annulatus Annulated Boa Threatened IH 0 - 800

20 Epicrates cenchria Rainbow Boa Threatened IH 0 - 500

21 Clelia clelia Massurana Threatened IH 0 - 800

22 Geophis ruthveni Latin American Earth Snake Threatened E/HL 0 - 300

23 Sibon argus Snail Sucker Threatened E/HL 0 - 900

24 Trimetopon gracile Tropical Ground Snake Threatened E/HL 800 - 2050

25 Trimetopon pliolepis Tropical Ground Snake Threatened E/HL 40 - 1700

26 Trimetopon simile Tropical Ground Snake Threatened E/HL 100 - 800

27 Trimetopon viquezi Tropical Ground Snake Threatened E/HL 100 - 800

28 Ungaliophis panamensis Bromeliad Boa Threatened HL 0 - 200

Source: Leenders, 2001
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FISH
Specie Common name Status Cause Altitude

1 Carcharhinus leucas Bull Shark Scarce IH/PO

2 Pristis perotteti Large-tooth Sawfish Scarce IH/PO 0 - 30

3 Pristis pectinatus Small-tooth Sawfish Scarce IH/PO 0 - 30

4 Centropomus undecimalis Common Snook Scarce IH

5 Atractosteus tropicus Tropical Gar Endangered IH/PO

6 Rivulus isthmensis Isthmian Rivulus Threatened HL/PO 0 - 1500

7 Brachyrhaphis olomina Olomina Uncommon HL/PO 10 - 900

8 Priapichtys annectens Olomina Endemic HL/PO 25 - 1270

9 Agonostomus monticola Mountain Mullet Threatened IH/HL/PO 0 - 650

10 Joturus pichardi Bobo Mullet Uncommon IH/HL/PO 0 - 600

Source: Bussing, 1998; R. Tiffer, TSC, pers. com., 2001; I. Talsigue, pers. com., 2001.
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TREES
Specie Common name Status Cause Altitude

1 Aspidosperma spruceanum Amargo, Caretigre Scarce

2 Tabebuia guayacan Guayacan Threatened HL 100 - 600

3 Ceiba pentandra Ceiba Threatened 50 - 300

4 Quararibea pumila Rare E

5 Copaifera aromatica Camíbar Threatened HL 0 - 350

6 Cynometra retusa Guapinol Negro Very scarce 0 - 150

7 Prioria copaifera Cativo Threatened HL 0 - 150

8 Sclerolobium costarricense Tostado Endangered HL 50 - 700

9 Terminalia amazonia Roble coral Threatened 30 - 300

10 Terminalia oblonga Surá, Guayabón Threatened 20 - 400

11 Dalbergia melanocardium Bálsamo Threatened 100 - 900

12 Dalbergia glomerata Granadillo Threatened 0 - 500

13 Dipteryx panamensis Almendro Threatened

14 Dussia macroprophyllata Sangregao Threatened HL 0 - 600

15 Hymenolobium mesoamericanum Cola de pavo Endangered HL 30 - 700

16 Platymiscium pinnatum Cachimbo, Cristobal Endangered HL 0 - 600

17 Humiriastrum diguense Chiricano alegre Threatened HL 0 - 700

18 Vantanea barbourii Chiricano triste Threatened HL 0 - 800

19 Povedadaphne quadriporata Ira rosa Rare

20 Couroupita guianensis Bala de canon Rare

21 Lecythis ampla Olla de mono Threatened HL 50 - 300

22 Ruptiliocarpon caracolito Caracolito Threatened 200 - 650

23 Carapa guianensis Caobilla Diminished 50 - 250

24 Cedrela fissilis Cedro real Endangered HL 50 - 500

25 Cedrela odorata Cedro amargo Threatened HL 0 - 1200

26 Cedrela tonduzii Cedro dulce Threatened HL 1200 - 1800

27 Trichilia adolfi Rare E 400 - 1000

28 Trichilia pittieri Rare

29 Minquartia guianensis Manú Threatened HL 0 - 500

30 Podocarpus guatemalensis Cipresillo, Pinillo Endangered HL 50 - 1500

31 Elaeoluma glabrescens Carey Threatened 50 - 300

32 Sideroxylon capiri Danto amarillo Threatened HL 0 - 900

33 Christiana africana Piedra Rare

34 Vochysia allenii Botarrama Rare E/HL

35 Qualea paraensis Areno Threatened HL 100 - 850

Source: Jiménez, 1993; Jiménez, 1997; Ulate, 2001; Q. Jiménez, INBio, pers. com., 2001; Sánchez-
Vindas et al., 1987; Quesada et al., 1997; Holdridge et al., 1997; Zamora et al., 2000

Status
E: endemic
EXT: extinct

Cause:
HL: habitat loss IH: intensive hunting or over-fishing
PO: pollution
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Degree of vulnerability of species within the San Juan-La Selva Biological Corridor

Order Total Vulnerable Threatened Endangered Endemic
Mammals 139 4 21 7 0

Birds 515 0 52 11 0
Reptiles 135 1 25 1 0
Amphibians 80 0 36 0 0
Fish 80 2 6 1 1
Butterflies 5000
Trees 354 1 28 5 9
Lianas 107
Epiphytes 380
Shrubs 262
Plants 6000
Totals 8 168 25 10




