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La conservacidén es la gestion de la utilizacién de la bidésfera por el ser

humano, de tal manera que produsca el mayo y sostenido beneficio para las
generaciones actuales, pero que mantenga su pontencialidad para satisfacer las

necesidades y las aspiraciones de las generaciones futuras.

La conservacién de los recursos vivos tienes tres finalidades especificas:

mantener los procesos ecologicos y los sistemas vitales esenciales
preservar la diversidad genetica
permitir el aprovechamiento sostenido de las especies y de los ecosistemas.

Las dreas protegidas contribuyen a los tres objetivos.

(Estrategia Mundial Para La conservacién, 1980).

Congervation is the management of human use of the biosphere so that it may

yield the greatest sustainable benefit to present generations while
maintaining its potential to meet the needs and aspirations of future
generations.

Living resource conservation has three specific objectives:

to maintain essential ecological processes and life-support systems
to preserve genetic diversity
to ensure the sustainable utilization of species and ecosystems.

Protected areas contribute to all three objectives.

(World Conservation Strategy, 1980)
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PREFACE

COMISION DE PARQUES NACIONALES Y AREAS PROTEGIDAS

¢Cmo puede el hombre vivir en equilibrio con la naturaleza? ;Cémo las
montafias cubiertas de bosques pueden continuar suministrando aqua cristaline
para irrigar las tierras bajas? ;Qué puede el hombre hacer para permitir que
se continuen desarrollando variedades de plantas silvestres, proveyendo pari-
entes domésticos con vigor suficiente para resistir pestes y enfermedades y
aumentar su rendimiento? ¢Cémo pueden las especies en peligro ser salvadas de
su extinsidn y ser rescatadas a niveles de produccién?

La Estrategia Mundial de Conservacién ofrece una é&mplia respuesta a todas
estas preguntas: Conservacién, "el manejo del uso de la Biosfera por el
hombre de tal modo que peuda rendir el mayor beneficio sostenido a la presente
generacién, manteniendo al mismo tiempo su potencial para cubrir las necesid-
ades y aspiraciones de generaciones futuras".

Las dreas protegidas juegan un rol importante en este nuevo y amplio sentido
de conservacién, un rol que es en desafio para gerentes y planeadores del uso
de la tierra. Ellos deben planear y establecer sistemas de &reas protegidas y
asegurar que cada irea sea manejada efectivamente. Mientras ellos cumplen su
nuevo mandato, los gerentes de las tierras naturales son apoyados por la UICN
a través de su Comisién de Parques Nacionales y Areas Protegidas (CPNAP).

¢QUE ES LA CPNAP?

La CPNAP es el cuerpo internacional lider, técnico y cientifico, que se ocupa
de la seleccidn, establecimiento y manejo de Parques Nacionales y otras Areas
Protegidas. La Comisién es responsable de aquella parte del Programa de la
UICN que promueve el establecimiento de una red a nivel mundial, de reservas
terrestres y acuiticas eficazmente manejadas.

¢COMO ESTAN ORGANIZADOS LOS MIEMBROS DE LA CPNAP?

La red de miembros de la CPNAP actualmente totaliza cerca de 150 individuos de
todas partes del mundo y la Comisién se estd expandiendo mds ain para incluir
representates en cada pais que tenga dreas protegidas. Los miembros de la
CPNAP estan agrupados en cuatro tipos:

-- Gerentes profesionales de sistemas de areas protegidas, tipicamente el
Director del Departamento de Parques Nacionales del pais o su asistente
técnico de mds alto rango.

-- Academicos especialistas en planeamiento del uso de la tierra, economia de

recursos, biogeografia, manejo de vida silvestre, conservacién marina y
otros campos relacionados.

-=- Oficiales de alto rango de organizaciones no gubernamentales mis
importantes.

== Miembros Ex-Officio de la Unesco, UNEP, FAO, Consejo de Europa, OEA,
Fundacién de Vida Silvestre, el Director General de la UICN y los presi-
dentes de las otras cinco comisiones de la UICN.



¢CUALES SON LOS OBJECTIVOS DE LA CPNAP?

La CPNAP tiene cuatro objetivos mayores:

Desarrollar vias y medios para la seleccidn, establecimiento y manejo de
las dreas protegidas

-- Desarrollar un sistema de inventario y evaluacién para las dreas protegidas
-- Promover un manejo eficaz de las dreas protegidas

-- Promover el apoyo internacional para el planeamiento, establecimiento y
manejo de las ireas protegidas.

¢COMO TRABAJA LA CPNAP PARA ALCANZAR SUS OBJETIVOS?

1. SUIMINISTRO DE EXPERTIA TECNICA. El Secretariado mantiene un archivo de
personal que permite, a la CPNAP, proveer expertia en 4dreas protegidas a
agencias de desarrollo, gobiernos y organizaciones relacionadas, sobre la base
de consultoria. Los consultores también estdn comprometidos en ejecutar
tareas especiales para la CPNAP, tales como definir provincias biogeograficas
terrestres o acudticas para asegurar que ejemplos de cada una de ellas puedan
ser protegidas, promoviendo el rol de las idreas protegidas en la conservacién
de los recursos genéticos y desarrollando manuales de manejo de dreas protegi-
das acudticas. Los miembros de la CPNAP forman un panel de trabajo de re-
visién en el adelanto y en la contribucién, a solicitud, con ideas e infor-
macién.

2. LA UNIDAD DE DATOS DE AREAS PROTEGIDAS. Esta unidad es parte del Centro de
Monitoreo de Conservacidn de la UICN, en el Reino Unido. La red de la CPNAP
provee a esta unidad, con datos de las ireas protegidas del mundo, las cuales
son ubicadas en una computadora. Esta base de datos tiene aplicaciones en las

agencias de desarrollo, estudiantes e invetigadores, administradores de areas
protegidas y muchos otros.

3. COOPERACION CON AGENCIAS INTERNACIONALES. La CPNAP asesora a Unesco acerca
de los sitios naturales para la Lista del Patrimonio Mundial y las Reservas de
la Biosfera, asesora A UNEP en areas protegidas, y trabaja en cooperacién con
FAO en muchas partes del mundo en proyectos de campos especificos. También
son ejecutados proyectos internacionales con el Servicio de Parques Nacionales
de los BEUU. La Unidad de Datos de Areas Protegidas proveera a las Agencias
internationales de Desarrollo, tales como el Banco Mundial y USAID, de
informacién para la contribucién de d4reas protegidas para el desarrollo
socio-econémico.

4. PROYECTOS DE_ LA FUNDACION MUNDIAL DE VIDA SILVESTRE. A través de sus
miembros, la CPNAP ayuda a originar proyectos, apoya proyectos propuestos,
asegura que los fondos vayan hacia prioridades reales, evalia la ejecucidén de

proyectos, Yy aseguar que los trabajos de campo sean supervisados por las
autoridades apropiadas.

5. REUNIONES. Normalmente la Comisién se reune dos veces al afio, rotando
entre los ocho realms biogeogrificos del mundo para estimular la accién de
consaervacién y proveer a todos los miembros de la CPNAP de la oportunidad de
participar. Los miembros de la CPNAP también representan a ésta en otra
dmplia variedad de reuniones importantes en sus propios roles profesionales.
La mayor reunidén de la decada serd la Conferencia Mundial de Parques Naciona-
les, en Bali, Indonesia, en Octubre 1982; en ella se discutiridn estudios de



casos de diferentes realms, cada cual con una importante leccién para el
futuro.

6. PUBLICACIONES. La CPNAP tiene un ambicioso programa de publicaciones, que
incluye:

* La Guia Mundial de Parques Nacionales y Areas Protegidas (1975, 1977), que

serd presentada en el futuro en volumenes separados que representen a cada
realm.

* La Lista de Parques Nacionales y Reservas Equivalentes de Naciones Unidas
(1961, 1971, 1974, 1980).

* Volumenes de los informes sobre dreas protegidas en cada realm, resultantes
de las reuniones de la Comisién; el primero de los cuales fue Conservando
el Patrimonio de Africa (Marzo, 198l1).

* La Revista PARQUES, que es la publicacién profesional trimestral de la UICN.
* Una carta mensual de informacién para miembros de la Comisidn.

* Ppublicaciones técnicas tales como "Categorias, Criterio y Objetivos de las
Areas Protegidas” (1978), "Las Reservas de la Biosfera y su Relacién con
Otras Areas Protegidas™ (1979) y “"Manual de Legislacién de Areas
Protegidas” (1981 -- en cooperacién con la Comisién de Politica, Leyes y
Administracién Ambiental).

* Manuales de campo a ser producidos en la Conferencia de Bali, tales como:
"Manejo de Areas Protegidas Marinas y de Costa".

* Un atlas de las provincias biogeogrificas para propésitos de conservacién,
incluyendo mapeo de la vegetacidén de todas las ireas protegidas (1982).

El secretariado de la CPNAP también suministra a sus miembros otras pub-
licaciones en forma regular, sobre una base de "disponsibilidad”.

¢QUIEN PAGA POR TODO ESTO?

La Comisién recibe apoyo bdsico para su Oficina Ejecutiva a través de la UICN
y sus contratos con WWF y UNEP. Ademds, la Comisidén recibe apoyo directo de
la Unesco, del Servicio de Parques Nacionales de los Estados Unidos, Parques
Canada y de la Universidad de Michigan. Proyectos especificos son auspicia-
dos, ya sea por otros gobiernos, fundaciones o individuos. Se espera que el
nuevo y amplio rol de las dJreas protegidas que estd siendo copado por la
CPNAP, resulte en un amplio y nuevo sorporte para sus operaciones ya sea por
individuos o agencias de desarrollo interesados.

OFICIALES DE LA CPNAP

Presidente: Kenton R. Miller (EU)
Presidente Diputado: Emmanuel Asibey (Ghana)
Vice-Presidente(s): Marc Dourojeanni (Peri)

Jose Furtado (Malasia)

V.V. Krinitskii (URSS)

P.H.C. Lucas (Nueva Zelandia)
Oficial Ejecutivo: Jeffrey A. McNeely (Suiza)



PREFACE

COMMISSION ON NATIONAL PARKS AND PROTECTED AREAS

How can humanity live in balance with nature? How can forested
mountains continue to supply pure water to the irrigated plains
below? What can man do to allow varieties of wild plants to con-
tinue evolving, providing their domestic relatives with vigor to
resist pests and diseases, and to enhance yields? How can en-
dangered species be saved from extinction, and brought back to
productive levels?

The World Conservation Strategy provides one broad answer to all
these questions: Conservation, "the management of human use of
the biosphere so that it may yield the greatest sustainable bene-
fit to present generations while maintaining its potential to
meet the needs and aspirations of future generations".

Protected areas play an important role in this new and expanded
sense of conservation, a role that is a challenge to land-use
planners and managers. They must plan and establish systems of
protected areas, and ensure that each area is managed effec-
tively. As they carry out their new mandate, the world's mana-
gers of natural lands are supported by IUCN through its Com-
mission on National Parks and Protected Areas (CNPPA).

WHAT IS CNPPA?

CNPPA is the leading international scientific and technical body
concerned with the selection, establishment and management of
national parks and other protected areas. It is responsible for
the part of the IUCN Programme which promotes the establishment
of a worldwide network of effectively managed terrestrial and
marine reserves.

WHAT IS THE MEMBERSHIP OF CNPPA?

The CNPPA membership network now totals nearly 150 individuals
from all parts of the globe and the Commission is expanding fur-
ther to include representation in every country which has protec-
ted areas. Four types of people are members of CNPPA:

-- Professional managers of protected areas 'systems, typically
the Director of a country's National Park Department or his
top technical assistant;

-- Academic specialists in land-use planning, resource economics,

biogeography, wildlife management, marine conservation and
other related fields;

-- Top officials from relevant non-governmental organizations;

-- Ex-officio members from Unesco, UNEP, FAO, Council of Europe,
the Organization of American States, World Wildlife Fund, the
Director General of IUCN, and the Chairmen of IUCN's other
five Commissions.



WHAT ARE CNPPA'S OBJECTIVES?

CNPPA had four major objectives:

-- To develop ways and means for selection, establishment and
management of protected areas

-- To develop an inventory and evaluation system for protected
areas

-- To promote the effective management of protected areas

-- To promote international support for planning, establishment
and management of protected areas.

HOW DOES CNPPA ATTAIN ITS OBJECTIVES?

1. PROVISION OF TECHNICAL EXPERTISE. The Secretariat maintains a
personnel file which allows CNPPA to provide expertise on protec-
ted areas to development agencies, governments, and related
organizations, on a consultancy basis. Consultants also are
engaged to carry out special assignments for CNPPA, such as de-
fining terrestrial and marine biogeographic provinces to ensure
that adequate samples of each can be protected, promoting the
role of protected areas in conservation of genetic resources, and
developing management guidelines for marine protected areas.
CNPPA members act as a panel to review work in progress and to
contribute ideas and data on request.

2. THE PROTECTED AREAS DATA UNIT. This unit is part of IUCN's
Conservation Monitoring Centre in the United Kingdom. The CNPPA
network provides data on the world's protected areas to the unit,
where it is entered on a computer. The data base has applica-
tions for development agencies, students and researchers, admini-
strators of protected areas systems, and many others.

3. COOPERATION WITH INTERNATIONAL AGENCIES. CNPPA advises Unesco
on natural sites for the World Heritage List and on Biosphere
Reserves, advises UNEP on protected areas, and works in coopera-
tion with FAO in many parts of the world on specific field pro-
jects. International projects are also carried out with the US
National Park Service. The Protected Areas Data Unit will pro-
vide international development agencies, such as the World Bank
and USAID, with information on the contribution of protected
areas to socio-economic development.

4. WORLD WILDLIFE FUND PROJECTS. Through its membership, CNPPA
helps to originate projects, screen project proposals, ensure
that funds go to real priorities, evaluate project performance,
and ensure that field projects are followed up by the proper
authorities,

5. MEETINGS. There are normally two Commission meetings a year,
rotating among the world's eight biogeographic realms in order to
stimulate conservation action and provide all CNPPA members an
opportunity to participate. Members also represent CNPPA at a
wide variety of other relevant meetings in their own professional
roles. The major meeting of the decade will be the. World
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National Parks Conference, in Bali, Indonesia, in October 1982;
it will feature case studies from the different realms, each with
an important lesson for the future.

6. PUBLICATIONS. CNPPA has an ambitious publications programme,
including:

* the World Directory of National Parks and Protected Areas
(1975, 1977), to be issued in the future in separate volumes
dealing with each realm

* the United Nations List of National Parks and Equivalent
Reserves (1961, 1971, 1974, 1980)

* book-length reports on protected areas in each realm, result-
ing from Commission meetings; Conserving Africa's Natural
Heritage (March, 1981) was the first such volume

* PARKS Magazine, the quarterly professional journal published
by IUCN

* a monthly Commission newsletter for members

* technical papers such as "Categories, Criteria and Objectives
for Protected Areas"™ (1978), "The Biosphere Reserve and its
Relation to Other Protected Areas" (1979) and "Guidelines for
Protected Area Legislation" (1981 -- in cooperation with the
Commission on Environmental Policy, Law and Administration)

* field manuals to be produced as part of the Bali Conference,

on Managing Protected Areas in the Tropics, and Managing
Coastal and Marine Protected Areas

* an atlas of biogeographic provinces for conservation purposes,

inc%gding a mapping of vegetation and all protected areas
(1982) .

The CNPPA Secretariat also provides other publications to its
members as a regular service, on an "as available" basis.

WHO PAYS FOR ALL THIS?

The Commission receives basic support for its Executive Office
through IUCN and its contracts with WWF and UNEP. In addition,
the Commission receives direct support from Unesco, United States
National Park Service, Parks Canada, and the University of
Michigan. Specific projects are supported from time to time by
other governments, by foundations or by individuals. It is hoped
that the new, expanded role of protected areas being championed
by CNPPA will result in new and expanded support for its opera-
tions by both interested individuals and development agencies.

CNPPA OFFICERS

Chairman: Kenton R. Miller (USA)
Deputy Chairman: Emmanuel Asibey (Ghana)
Vice-Chairmen: Marc Dourojeanni (Peru)

José Furtado (Malaysia)
V.V. Krinitskii (USSR)
P.H.C. Lucas (New, Zealand)

Executive Officer: Jeffrey A. McNeely, (Switzerland)
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CONSERVANDO EL PATRIMONIO MUNDIAL DE AMERICA LATINA Y EL CARIBE

Procedimientos de la decimoctava sesién de trabajo de la comisidn de
Parques Nacionales y areas protegidas (CPNAP) de la UICN

RESUMEN EJECUTIVO

La decimoctava sesién de trabajo de la CPNAP, se llevéd a cabo en Lima, Perd,
desde el 21 al 28 de Junio de 1981, combinada con sesiones de terreno en
Lachay, Paracas y reserva nacional de Pampa Galeras. Los 53 participantes y
30 observadores concentraron su atencién en cuatro objetivos principales:

-- presentar algunos nuevos conceptos, en el manejo de dreas protegidas;

-- reunir informacién sobre dreas protegidas de la zona neotropical (para
estudio y distribucién posterior);

-- discutir las vias y medios de desarrollar la capacidad de manejo en las

dreas protegidas;

-- promover la ayuda internacional para el manejo de Aireas protegidas en
los neotrdépicos.

1. NUEVOS CONCEPTOS EN EL MANEJO DE AREAS PROTEGIDAS. En ayuda del desarrollo
de 108 conceptos bdsicos para la seleccién, del establecimiento, y manejo de
dreas protegidas, la CPNAP encargd la preparacién de cuatro documentos que
fueron presentados a la reunién para ser considerados por los particapantes:

"What genetic resources mean to the protected area manager" (Robert and
Christine Prescott-Allen)

"La Conservacién de Recursos Geneticos Marinos en los Areas Protegidas"”
(Norman Myers)

*Ecodevelopment and Protected Areas: Some Social and Economic
Implications®™ (Oscar Pollard)

"Native Cultures and Protected Areas: Management Options (Leslie Brownrigg)

2, INFORMACION SOBRE AREAS PROTEGIDAS DE LA ZONA NEOTROPICAL. Luego de una
revisién del sistema de monitoreo de la CPNAP para las areas protegidas del
mundo, que incluyd una introduccién a la nueva unidad de datos con computadora
de la CPNAP para dreas protegidas (PADU) que tiene su sede en el jardin
botdnico real de Kew, R.U., la sesidén se dividié en tres talleres de trabajo
(Sud-américa, América central y Caribe). Cada taller revisé y corrigié 1la
lista de Parques Nacionales y reservas equivalentes de la N.U., clasificando
cada irea en su categoria de manejo y en su provincia biogeogréfica; ademis
compilé informacién previamente preparada por los miembros de la CPNAP. Sobre
estas bases:

-- fueron propuestas para ser incluidas en la lista de 1982, 98 4reas
protegidas que son nuevas o que no estaban incluidas en la lista de 1la
N.U. de 1980 (con ellas se alcanza un total de 314 Aireas para la zona
neotropical, el aumento es de 98 ireas lo que da, en este monmento, un
total de 47.760.822 h&d., que determina un incremento de 26% sobre el
total de la lista de 1980);

-- cada 4rea fué asignada a su propia provincia biogeogréfica, y categoria

de manejo (la lista de la N.U. de 1982 incluird lasi categorias 'I-V,
ademds de la IX y X de las categorias de manejo de la UICN);
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-- gse propusieron formularios con informacién nueva o revisada para
alrededor de 258 areas (120% de la lista de la N.U. de 1980 y 81% de la
lista actual), incluyendo una covertura total para América central (a
ecepcién de México), Bolivia, Brasil, Colombia, Ecuador, Perd y
Surinam; Argentina, Paraguay y Uruguay, poseen pocos datos y sdlo para
un area cada uno. Los formularios con los datos seridn publicados en

1982 en una Guia de Aireas protegidas de la zona neotropical.

Una contribucidén especial en los programas de monitores fué hecha por: Allen
Putney, Roger Morales, Ricardo Luti, Manuel Rios, Juan Oltremari, Heliodoro
Sanchez, Maria Tereza Jorge Padua, Pedro Salinas, y Arturo Ponce.

También fueron presentados varios documentos sobre sistemas seleccionados de
dreas protegidas, incluyendo "Comparison of the Status of Central American
Wildlands, 1969 and 1981", (que muestra que en 1969 habia 25 &dreas protegidas
que totalizaban cerca de 2 millones de hi. -- 3,7% de la superficie de tierra
centroamericana -- 8 de las cuales estaban bajo manejo activo; en cambio en
1981 existen 149 areas que cubren 6 millones de hi. -- 11,68 de la superficie
total centroamericana -- de las que 107 estidn bajo manejo activo). Otros
documentos presentados incluyen "Development of a methodology for the
formation, administration and management of a national system of protected
wildlands in Chile"” y "State of conservation of national parks and equivalent
reserves in El1 Salvador".

3. DESARROLLO DE LA CAPACIDAD DE MANEJO. Cinco son las formas en que la CPNAP
ayuda al desarrollo de la capacidad de manejo: capacitacién; ayuda de terreno;

proporcionando informacidén; promoviendo un manejo efectivo de dreas
protegidas; y legislacién. En la sesién de trabajo de Lima:

-- Fué revisado el papel de la CPNAP en capacitacién basindose en la
publicacidén de la WWF, "Strategy for Training in Natural Resources and
Environment”. Se estimd que esta estrategia suple efectivamente las
necesidades de la 2ona y que deberia hacerse un gran esfuerzo para
promover su financiamiento; sin embargo, algunas modificaciones son
necesarias, especialmente en lo referente a recursos marinos y a la
inclusién de un resimen mejorado de los programas de la FAO.

-- Fué discutido el premio internacional de la UICN al "Valor en Parques”
y distribuidos los formularios para futuras nominaciones.

-- Fué revisado el programa de publicaciones de la CPNAP, especialmente el
de la revista “"Parques". Cerca de 1.000 copias estdn siendo
distribuidas en espafiol; la lista de distribucién fué revisada durante
la sesién, siendo incrementada en mas de 50 nuevos nombres.

-~ En la sesién de los talleres se discutié el borrador del cuestionario
sobre manejo efectivo propuesto poe el CPNAP, siendo sugeridas varias
mejoras que lo hacen mds Gtil para sus aplicaciones en terreno.

-- Fué discutida la importancia de los paises neotropicales en las
convenciones internacionales de conservacidén; parece probable que Perd
y Venezuela ratificaridn la convencidén para el patrimonio mundial en un
futuro préximo.

4, PROMOCION DE LA AYUDA INTERNACIONAL PARA MANEJO DE AREAS PROTEGIDAS. La

CPNAP promueve la ayuda internacional para manejo de &dreas protegidas en dos
formas principales:



a) Promoviendo proyectos apoyados por la WWF.

Fué revisado el programa de la CPNAP conjuntamente con la lista de los
proyectos financiados por la WWF. Tres talleres sesionaron en forma
.simultdnea para proporcionar una guia para el préximo trienio, sobre
prioridades en 4reas protegidas en 1los neotrdépicos. Los programas
propuestos han sido incluidos en el nuevo programa de 1la CPNAP,
destacdndose el nuevo programa sobre bosque tropical y primates.

b) Promoviendo los proyectos apoyados por la N.U.

Se revisd el programa de &dreas protegidas de la FAO, demostriandose que por
el momento no existen proyectos para los neotrépicos. Sin embargo, 1la
unidad de inspecciones de la N.U. ha finalizado recientemente un viaje de
inspeccién por la regién y recomendarid un programa conjunto del PNUD/FAO.
Se presento una introduccidén bdsica a los programas de la Unesco --
Programa del hombre y la bidsfera y la convencién sobre patrimonio mundial
-- y se organizaron talleres para procurar informacién que permita un
inventario de los lugares potenciales de patrimonio mundial, (dando origen
a un informe sobre "Areas naturales de la 2o0na neotropical para ser
consideradas como posibles zonas de patrimonio mundial®), y para una lista
de reservas de bidsfera potenciales (que dié origen a un informe sobre
"Reservas potenciales de la bidsfera en la 2zona neotrdpical®). El
representante de la Unesco, Dr. Gonzalo Halffter, presentd un documento
sobre "Conserving Germplasm®.

5. OTROS RESULTADOS DE LA SESION DE TRABAJO. Particularmente provechosa fué
la visita de estudios a Lachay, Paracas y Pampa Galeras, que conté con la
asistencia de representantes de los neotrdpicos y de una gran mayoria de las
organizaciones internacionales activas en la zona. De especial importancia
fué constatar la notoria recuperacién de la vicufia, especie que se consideraba
en vias de extincién, y que ha alcanzado en la actualidad altos niveles de

poblacién, lo que le permitird contribuir nuevamente, a la economia local.
Otros resultados:

== Fueron identificados alrededor de 15 nuevos miembros potenciales de la

CPNAP, que ayudardn a fortalecer la representacién de la comisidén en
los neotrdpicos;

-~ Se llevd a cabo una sesién especial en conservacién marina, la que
presentd un informe sobre "A system of marine parks and protected areas
for the British Virgin 1Islands® (Ivor Jackson) y sobre Aspectos
Conceptuales de los Problemas costeros en America Latina (Francisco
Palacio); fué también discutido el programa del ECNAMP en el Caribe del
este (Allen Putney).

-- Se discutid la contribucién de los neotrdpicos al congreso mundial de
parques, que tendrd lugar en Bali, Indonesia, en Octubre de 1982; se

decidié nombrar al Dr. Marc Dourojeanni coordinador de los componentes
latinoamericanos al congreso.

Se cerrd la sesién de trabajo con recomendaciones generales, que incluyeron un

voto de agradecimiento hacia los huéspedes, a la Universidad Agraria Nacional
La Molina y en particular a Marc Dourojeanni, Carlos Ponce, y Manuel Rios.
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CONSERVING THE NATURAL HERITAGE OF
LATIN AMERICA AND THE CARIBBEAN

Proceedings of the Eighteenth Working Session of IUCN's
Commission on Nationaf Parks and Protected Areas (CNPPA)

EXECUTIVE SUMMARY

The 18th Working Session of CNPPA was held in Lima, Peru, from
21-28 June, 1981, with field sessions in Lachay, Paracas, and
Pampa Galeras National Reserves. The four major objectives
addressed by the 53 participants and 30 observers were:

-- to present some new concepts of importance to protected
area management;

-- to compile information on the protected areas of the Neo-
tropical Realm (for subsequent processing and dissemina-
tion)

-- to discuss ways and means of developing the capacity to
manage protected areas;

-- to promote international support for protected area
management in the Neotropics.

1. NEW CONCEPTS IN MANAGING PROTECTED AREAS. In further carry-
ing out its task to develop the conceptual basis for selection,

establishment and management of protected areas, CNPPA com-
missioned the preparation of four papers which were presented at

the meeting for consideration by the participants:

* "What genetic resources mean to the protected area manager".
(Robert and Christine Prescott-Allen)

* "Conserving marine genetlc resources in protected areas".
(Norman Myers)

* "Ecodevelopment and protected areas: Some social and economic
implications". (Oscar Pollard)

* "Native cultures and protected areas". (Leslie Brownrigg).

2. INFORMATION ON PROTECTED AREAS OF THE NEOTROPICAL REALM.
Following a review of the CNPPA system for monitoring the protec-
ted areas of the world, including an introduction to the new com-
puterized CNPPA Protected Areas Data Unit (PADU) at the Royal
Botanic Gardens, Kew, U.K., the session divided into three work-
shop sessions (South America, Central American, and Caribbean).
Each workshop session reviewed and corrected the UN List of
National Paks and Equivalent Reserves, assigned each area to its
management category and its biogeographic province, and compiled
information sheets previously prepared by the CNPPA members in-
volved. Based on the review:

-- 98 protected areas which are new or were otherwise not
included on the 1980 UN List were proposed for inclusion
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on the 1982 List (bringing the total for the Neotropical
Realm to 314 areas, an increase of 98; the total area pro-
tected is now 47,760,822 ha., an increase of 26% over the
total in the 1980 List);

-- each area was assigned to its proper biogeographic pro-
vince and management category (the 1982 UN List will
include IUCN management categories I-V, plus IX and X):;

-- New or revised information sheets were submitted for some
258 areas (120% of the 1980 UN List and 81% of the updated
list), including 100% coverage for Central America (except
Mexico), the Caribbean (except Puerto Rico, Cuba, and
Jamaica), Bolivia, Brazil, Colombia, Ecuador, Peru, and
Suriname; Argentina, Paraguay, and Uruguay are lacking
data sheets for just one area each. The data sheets will
be published in 1982 in a Directory of Protected Areas of
the Neotropical Realm.

Special contributions in the monitoring programme were made by:
Allen Putney, Roger Morales, Ricardo Luti, Manuel Rios, Juan
Oltremari, Heliodoro Sanchez, Maria Tereza Jorge Padua, Pedro
Salinas, and Arturo Ponce.

Several papers were also presented on selected protected areas
systems, including "Comparison of the Status of Central American
wildlands, 1969 and 1981" (showing that in 1969, there were 25
protected areas totalling nearly 2 million hectares -- 3.7% of
the land area of Central America -- and 8 were under active
management, but by 1981 there were 149 areas covering over 6
million hectares -- 11.6% of the land -- and 107 were under
active management). Other papers presented included "Development
of a methodology for the formation, administration and management
of a national system of protected wildlands in Chile" and "State
gflcigsgfvation of national parks and equivalent reserves in El
alvador".

3. DEVELOPING MANAGEMENT CAPACITY. CNPPA supports the develop-
ment of management capacity in five ways: training; helping the
man on the ground; providing information; promoting effective

management of protected areas; and legislation. At the Lima
Working Session:

** CNPPA's role in training was reviewed, based on the WWF pub-
lication, "Strategy for Training in Natural Resources and
Environment®”. It was decided that this strategy meets very
effectively the needs of the Realm and every effort should be
made to promote its receiving sponsorship; however, a few
revisions are required, including a greater concentration on
marine resources and an improved summary of FAO programmes.

** The IUCN International Parks Valor Award was discussed and
nomination forms distributed. '

** fThe CNPPA publications programme was reviewed, concentrating
on PARKS Magazine. Nearly 1000 copies are now distributed in
Spanish; the distribution list was revised at the session,
with over 50 new names being added to the distribution list.
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** Workshop sessions discussed the CNPPA draft questionnaire on

effective management, suggesting several improvements to make
the questionnaire more useful for field applications.

** Involvement of Neotropical countries in 1International Con-
servation Conventions was reviewed; it appears 1likely that
Peru and Venezuela may be ratifying the World Heritage Con-
vention in the near future.

4. PROMOTING  INTERNATIONAL SUPPORT FOR PROTECTED AREAS
MANAGEMENT. CNPPA promotes international support for protected
areas management in two major ways:

a) Promoting WWF-supported projects. The CNPPA programme was
reviewed, along with its 1list of WWF-supported projects.
Three simultaneous workshop sessions were convened to provide
CNPPA with guidance on protected areas priorities in the Neo-
tropics for the coming three years; these proposed projects
have been included in CNPPA's new programme, stressing the
upcoming rainforests and primates programme.

b) Promoting UN-supported projects. FAO's programme in protec-
ted areas was reviewed, showing that there are at present no
protected areas project in the Neotropics. However, the UN
Joint Inspection Unit has recently completed an inspection
tour of the region and will be making recommendations on an
expanded UNDP/FAO programme. A basic introduction was pro-
vided to Unesco's programmes -- the Man and the Biosphere
Programme and the World Heritage Convention -- and workshops
were convened to provide information for an inventory of
potential World Heritage Sites (resulting in a paper on
"Natural Areas of the Neotropical Realm for Consideration as
Possible World Heritage Sites"), and for a list of potential
Biosphere Reserves (resulting in a paper on "Potential Bio-
sphere Reserves in the Neotropical Realm"). The Unesco
representative, Dr. Gonzalo Halffter, presented a paper on
"Conserving Germ Plasm".

S. OTHER RESULTS FROM THE WORKING SESSION. With participants
from all parts of the Neotropics and representing most major
international organizations active in the Realm, the Session's
study visits to Lachay, Paracas, and Pampa Galeras were parti-
cularly useful. Of outstanding importance was the remarkable
recovery of the once-endangered vicufia, which has now reached
population levels where it can once again make important contri-
butions to the local economy. Other results:

*** Some 15 potential new members of CNPPA were identified, help-

ing to strengthen the representation of the Commission in the
Neotropics;

*** A special session was held on marine conservation, with
papers being presented on "A system of marine parks and pro-
tected areas for the British Virgin 1Islands" (Ivor Jackson)
and on "Conceptual Aspects of Coastal Problems in Latin
America" (Francisco Palacio); the ECNAMP programme in the
Eastern Caribbean was also discussed (Allen Putney).
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*** The contribution of the Neotropics to the World National
Parks Congress, to be held in Bali, Indonesia, in October
1982 was discussed; it was decided to appoint Dr. Marc
Dourojeanni to coordinate the Latin American component of the
congress.

The Working Session closed with a number of general recommenda-
tions, including a vote of thanks to our hosts at the National
Agrarian University at La Molina, and in particular to Marc
Dourojeanni, Carlos Ponce, and Manuel Rios.
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RECOMENDACIONES

Respecto a la Revista Parques: que, la UICN,

1.

2.

establezca una segura base de apoyo para la Revista Parques mediante la
bisqueda de financiamiento entre un amplio grupo de posibles donantes,
incluyendo la Fundacién Mundial de Vida Silvestre (WWF), gobiernos nacio-
nales y agencias gubernamentales e intergubernamentales.

solicite a FUDENA y a otras instituciones regionales similares, aceptar la e

responsabilidad financiera para la traduccién, produccién y distribucién
de la edicién en idioma espafiol de la Revista Parques.

Respecto a Convenciones y Tratados: que, la CPNAP,

3.

5.

a través de su red de miembros, aliente la adhesidén a convenciones inter-

nacionales de conservacién, en forma apropiada, de aguellos paises que ain
no lo han hecho.

solicite en la forma apropiada, a la Comisién de Legislacién, Politica y
Administracién de 1la UICN, que prepare y distribuya paquetes de
informacién sobre las Convenciones de Bonn y Ramsar.

solicite a la UICN preparar y distribuir, en forma apropiada (en parti-
cular para paises nuevos), un paguete multilinglie de informacién que in-
cluya el texto de las convenciones internacionales de conservacién y un
resumen de los procedimientos necesarios para adherirse a ellos.

Respecto al Monitoreo de las Areas Protegidas del Mundo: que, la CPNAP,

6.

8.

9.

continue concentrando sus esfuerzos para el banco de datos e inventario de
las categorias de reserva cientifica reserva natural estricta (I), parque
nacional (II), monumento natural (III), reserva para conservacién de la
naturaleza santuario de vida silvestre (1IV), paisaje protegido (V),
reserva de la Biosfera (IX), y sitio de patrimonio mundial (X), todas las
cuales deben estar incluidas en la préxima Lista de Parques Nacionales y
Areas Protegidas de las Naciones Unidas.

acepte y comience a depositar en el banco de datos, la informacién
presentada sobre las restantes categorias descritas en la publicacién de

la UICN titulada "Categorias, criterios y objetivos de 1las Areas
protegidas”.

modifique el texto en la préxima revisién del documento sobre "Categorias,
criterios y objetivos®", para incluir conceptos adicionales relacionados a

las implicaciones econémicas y sociales del ecodesarrollo, y para incluir
los ambientes marinos.

desarrolle un documento conceptual que provea los lineamientos generales

para determinar qué constituye una cobertura adecuada de un drea protegida
dentro de una provincia biogeogrdfica.

Respecto a Entrenamiento (Capacitacidn): que, la CPNAP,

10. apoye las actividades de la Fundacién Mundial de Vida Silvestre (WWF) y de

la UICN, 1llevadas a cabo para empezar a implementar las recomendaciones
contenidas en el documento sobre "Estrategia para la Capacitacién en
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Recursos Naturales y Medio ambiente en América Latina y el Caribe". Este
apoyo debe incluir la preparacién del material necesario para una amplia
promocidén del Proyecto.

Respecto a Nuevas Prioridades: que, la CPNAP,

11.

acepte la conservacién de recursos genéticos como una cuestién de alta
prioridad y tome los pasos necesarios para aseqgurar que se dé, a la con-
servacién de recursos genéticos, una completa consideracién dentro del
manejo de dreas protegidas. '

Respecto a Sugerencias Especificas: que, la CPNAP,

12,

13,

14.

15,

solicite a la UICN que exprese al Gobierno de Colombia la preocupacién de
la Comisién respecto a las modificaciones de la salinidad del agua en el
Parque Nacional de Isla de Salamanca, que han dado como resultado la muer-
te de los manglares; y de su deseo de apoyar los esfuerzos del Gobierno
encaminados a restaurar las condiciones hidrolégicas que prevalecieron
anteriormente.

haga conocer a las autoridades apropiadas, mediante telegrama, su satis-
faccién por el reciente establecimiento del Parque Nacional Grasslands
(Grasslands National Park) por el Gobierno de Canadid. Esta nueva 4irea
protegida llena un importante requerimiento para asegurar la cobertura de
la provincia Biogeogréfica de Pastizales del Realm Neodrtico.

comunique al Instituto Geogrdfico Militar Peruano que los miembros ex-
tranjeros asistentes a la 1l8a. Sesidén de Trabajo, expresaron gran interés
en ubicar los parques y reservas en los mapas nacionales y desearon
sugerir que los limites de tales unidades de conservacién sean incluidos,
donde sea apropiado, en todos los mapas peruanos futuros de tal modo de
promocionar el uso de esas &reas para turistas y cientificos nacionales y
extranjeros, y para denotar a todos los usuarios de 1los mapas 1la
determinacién del Perli en conservar sus ecosistemas.

mediante cartas a las autoridades apropiadas haga conocer su satisfaccién
por el modo eficiente con que fue organizada la 18a, Sesién de Trabajo vy,
especialmente por, la cordialidad y cooperacién del personal del
Ministerio de Agricultura y Ganaderia y de la Universidad Nacional Agraria
"La Molina".
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RECOMMENDATIONS

Regarding PARKS Magazine: That IUCN

1.

2.

establish a secure base of support for PARKS Magazine by
seeking financing from a broad group of possible donors,
including the World Wildlife Fund, national governments and
governmental and intergovernmental agencies.

request FUDENA or other similar regional institution to
accept financial responsibility for the translation, produc-
tion and distribution - of the Spanish-language edition of
PARKS Magazine.

Regarding Conventions and Treaties: That CNPPA

3.

through its network of members, encourage adherence to inter-
national conservation conventions, as appropriate, by those
countries which have not yet done so.

request the IUCN's Commission on Law, Policy and Administra-
tion to prepare and distribute, as appropriate, information
packages on the Bonn and Ramsar conventions. -

request the IUCN to prepare and distribute as appropriate
(particularly for new countries) a multilingual information
package, which includes the text of international conserva-
tion conventions and a summary of procedures necessary to
adhere to them.

Regarding Monitoring the World's Protected Areas: That CNPPA

6.

7.

continue to concentrate its data bank and inventory efforts
on the categories of scientific reserve/strict nature reserve
(I), national park (II), natural monument (III), nature con-
servation reserve/wildlife sanctuary (IV), and protected
landscape (V), and biosphere reserve (IX) and World Heritage
site (X), all of which should be included in the next UN List
of National Parks and Protected Areas.

accept and begin to enter in the data bank, information sub-
mitted on the remaining categories described in the IUCN pub-
lication on "Categories, criteria and objectives".

in the next revsion of the document on "Categories, criteria
and objectives", modify the text to include additional con-
cepts related to social and economic implications of eco-
development, and to include marine environments.

develop a concept paper which provides general guidelines for
determining what constitutes adequate coverage of protected
areas for a biogeographical province.
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Regarding Training: That CNPPA

10.

support the WWF and IUCN in actions taken to begin implemen-
ting recommendations contained in the document on "Strategy
for training natural resource managers in Latin America and
the Caribbean®. This support should include preparation of
materials necessary to promote widely the project.

Regarding New Priorities: That CNPPA

1l.

accept genetic resource conservation as an issue of highest
priority and take the necessary steps to ensure that genetic
resource conservation is given full consideration in protec-
ted area management.

Regarding Specific Suggestions: That CNPPA

12.

13.

14.

15,

request the IUCN to express to the Colombian Government the
Commission's concern with the water salinity modifications in
Isla de Salamanca National Park which have resulted in the
death of mangroves; and its wishes to support the Government
efforts underway to restore the hydrological conditions that
originally prevailed.

acknowledge by letter or telegram, to appropriate authori-
ties, its satisfaction with the recent establishment of the
Grasslands National Park by the Government of Canada. This
new protected area fills an important requirement to ensure

coverage of the Grasslands Biogeographic Province of the
Nearctic Realm.

advise the Peruvian Military Geographic 1Institute that
foreign members attendlng the 18th Working Session expressed
a great interest in locating parks and reserves on national
maps and wished to suggest that the boundaries of such con-
servation units, where appropriate, be included on all future
Peruvian maps, so as to promote use of the areas by both
national and international tourists and scientists, and to

denote to all map users the commitment of Peru to ecosystem
conservation.

acknowledge by letters to appropriate authorities, its satis-
faction for the efficient manner in which the 18th Working
Session was organized and especially, the warmth and coopera-
tion of officials of the Ministry of Agriculture and the
National Agrarian University "La Molina"
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CAPITULO UNO: NUEVOS CONCEPTOS DE MANEJO DE AREAS PROTEGIDAS

1.1 INTRODUCCION:

La organizacién ha dado 1la responsabilidad, a 1la Comisién de Parques
Nacionales y Areas Protegidas de 1la UICN, de 1la realizacién de cuatro
objetivos principales. El primero es el desarrollo de la base conceptual para
la seleccidn, creacién y manejo de 4reas protegidas. Varios documentos han
sido ya preparados para apoyar este objetivo, entre estos: "Categorias,
Criterios y Objetivos de las Areas Protegidas" (198l1), "La Reserva de 1la
Biésfera y su Relacién con otras Areas Protegidas® (1979) y "Principios,
Criterios y Guias para la Seleccién, Creacién y Manejo de las Areas Protegidas
Marinas y Costeras del Mediterréneo (1981).

Otros documentos se han sometido para ser consultados por los miembros de 1la
CPNAP. Entre estos:

1 "Lo que significan los Recursos Géneticos para el Manejo de las 'Areas
Protegidas®, (pdgina 31).

2. "La Conservacién de Recursos Géneticos Marinos en los Areas Protegidas"
(pdgina 42).

3. "Ecodesarrollo y Areas Protegidas", (pdgina 52).

‘4. "Las Culturas Nativas y las Areas Protegidas®, (pidgina 65).
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CHAPTER ONE: NEW CONCEPTS OF PROTECTED AREAS MANAGEMENT

l.1 INTRODUCTION:

IUCN's Commission on National Parks and Protected Areas has been
given responsibility by the Union for four major objectives. The
first is to develop the conceptual basis for selection, esta-
blishment and management of protected areas. Several papers have
already been produced to further this objective, including "Cate-
gories, criteria, objectives of protected areas"™ (1978), "The
Biosphere Reserve and its Relationship to Other Protected Areas"
(1979, and "Principles, criteria and guidelines for the selec-
tion, establishment and management of Mediterranean marine and
coastal protected areas"™ (1981).

Several other papers have now been submitted for comment by the
CNPPA membership. These include:

l. "What Genetic Resources Mean to the Protected Area Manager",
(page 31).

2. "Conserving Marine Genetic Resources in Protected Areas",
(page 42).

3. "Ecodevelopment and Protected Areas", (page 52).

4. "Native Cultures and Protected Areas", (page 65).
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1.2 WHAT GENETIC RESOURCES MEAN TO THE PROTECTED AREA MANAGER

by
Robert and Christine Prescott-Allen

"Genetic resources”" sounds like something for the academics
or the theoreticians. But in fact, as this paper shows,
genetic resources form one of the strongest foundations of
protected areas. Although the World Conservation Strategy
considers "maintenance of genetic diversity" one of the three
main objectives of conservation, the importance of genetic
resources is still obscure for many protected areas managers
and few areas are taking genetic resource considerations into
account in management decisions. This paper, presented here
in an abridged version, outlines the importance of wild
genetic resources, looks at ways they are threatened, con-
siders how protected areas can become in situ genebanks, and
makes recommendations for action. The unabridged version is
available trom the CNPPA Executive Officer.

l. INTRODUCTION: WHAT ARE GENETIC RESOURCES?

The term "genetic resources"™ means those characteristics of
plants or animals that are heritable and that are of actual or
potential use to people. The characteristic may be disease re-
sistance, large size, an environmental adaptation, a chemical or
pharmacological activity, or the capacity of a timber tree to
grow tall and straight. As long as it is or could be of some
economic or cultural value and 1is transmitted genetically, it
qualifies as a genetic resource.

Genetic resources can be grouped into four categories:

a) Wild relatives of domesticated plants and animals.

b) Other wild species of use to people.

c) Advanced cultivars (a cultivar 1s a cultivated variety)
(plLants); modern breeds (animals).

d) Landraces (primitive or traditional cultivars (plants) or
‘breeds (animals)).

Protected area managers are usually concerned only with 1 and 2,
since in general protected areas can make a major contribution to
the conservation only of those genetic resources that are wild.
For the planners and managers ot protected areas the potential of
parks and reserves as in situ genebanks provides a powerful eco-
nomic and utilitarian argument in their favour which could great-
ly strengthen the security of protected areas.

2. THE ECONOMIC CONTRIBUTION OF WILD GENETIC RESOQOURCES

The importance of wild plants and animals as sources of tood,
tuel, tibre, medicine and income is so apparent in the tropics
that it does not need emphasis here. What is much less appreci-
ated 1is the contribution ot the genetic variation within the
species concerned. Within timber species such variation has been
essential tor the establishment ot industrial plantations. For
example, the best local races of the Central American pines Pinus

caribea and Pinus oocarpa have been selected and “have "helped to




Within medicinal species, genetically controlled variation is a
source of unusually high concentrations of valuable compounds or
of low concentrations of harmful compounds. An example is the
rosy periwinkle, Catharanthus roseus, from which come the com-
pounds vincristine and vinblastine used to provide relief in
leukaemia. The species is native to the Caribbean but is now
cultivated in Southeast Asia and coastal Africa. A sample of
leaves from wild plants growing in Jamaica gave 10 times more
biological activity than did those ot cultivated plants -- sug-
gesting that it would be worthwhile to explore the species'
native range more thoroughly. (For full references to all ex-
amples quoted in this paper, see Prescott-Allen and
Prescott-Allen, 1981b).

Genetic variation becomes progressively more important in the
course of the development of each economic or useful species for
agriculture: from initial selection of the strains that perform
best, through hybridization within the crop, and eventually to
crossing the crop with related wild species to regain features
lost in the process of domestication (such as disease resistance)
or to meet new demands of the market (such as mechanized harvest-
ing and 1longdistance distribution). Some crops are already far
along this road: sugarcane and strawberry have received such
large infusions of wild genes that the original crop species have
been restructured as complex hybrids. Several other crops depend
heavily on the wild; tomato and tobacco, for example, could not
be grown commercially in the United States without the disease
resistance conferred on them by wild species.

The importance of wild genetic resources is sure to increase both
as demand for food and other necessities (including the need for
export income) intensifies and as more species are domesticated.
In turn the drive to get the highest production from a shrinking
per capita area of productive land will put still greater pres-
sure on plant breeders to develop varieties that yield more, cope
more etticiently with the rigours of the environment, and better
meet the demands of the market. In response to this pressure,
breeders can be expected to resort more and more to the rich
store ot characteristics contained in the wild. Because of the
signiticance of this trend for the protected area manager, we
will devote the rest of this section to a brief consideration of
the uses of wild species -- especially from the Neotropics =-- in
crop improvement.

There are three main categories of wild germplasm use in crop
improvement. (Underlined crops are those in which the wild germ-
plasm may come from Central or South America).

(L) Wild germplasm incorporated in several cultivars, some of
which are important:

cotton, tomato, potato, cacao, suntlower, grape, tobacco,
strawberry, rice, sugarcane, lupin.

(2) Wild germplasm incorporated in a few cultivars:

pineapple, rubber, peanut, oil palm, cassava, sugar beet,
rye, wheat, banana.
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(3) Crops in which breeding use has been or is being made of
wild germplasm:

pepper, maize, sweet potato, tea, safflower, oats,
barley, sorghum, olive, citrus.

Potato breeders are likely to turn increasingly to the wild rela-
tives of the crop for useful characters since most of the varia-
bility is there rather than in the cultivars. A similar trend is
likely in peanut breeding because the main source of resistance
to pests and diseases is in the wild species. In response both
to the rising economic and ecological costs of pesticide use and
to developments in the technology of evaluating 1lint quality,
cotton breeders are seeking pest and disease resistance and im-
proved fibre from wild cotton. Table 1 illustrates recent and
current contributions of wild species to these and other crops
and shows the richness and potential of this resource.

3. TYPES OF THREAT TO WILD GENETIC RESOURCES

Wild plants and animals face three main types of threat to their
survival. In order ot importance they are: habitat alteration
and removal; overexploitation; and the effects of introduced
species. Ot the three, the first -- habitat alteration and
removal -- is also the most serious for the wild relatives of
crops and other wild genetic resources. With the expansion of
agriculture, urbanization and other incompatible land uses, popu-
lations of crop relatives shrink and disappear. In South America

certain stands of wild tomato species known 20 to 25 years ago no
longer exist, due to destruction of their habitats by land clear-

ance for agriculture, industry, and housing. Large parts of the
centre of genetic diversity of Theobroma cacao (in Colombia,
Ecuador and Peru) have been destroyed in the wake of petroleum
exploration and exploitation; and the forest continues to be
removed by agricultural colonization schemes. In Mexico the
habitat of teosinte, Zea mexicana, is disappearing as a result ot
intensification of agriculture -- particularly the growing of
commercial hybrid maize or a cash crop such as strawberries; and
in Guatemala logging is reducing the habitat of the sapodilla,
Manilkara zapota.

Overexploitation has a lesser impact than habitat alteration or
removal, but still a significant one on certain species. For
example, in Mexico and Guatemala, many sapodilla (Manilkara
zapota) trees are dying prematurely because younger trees are
being tapped for chicle and no recovery periods between tapping
are provided. Overexploitation has also severely reduced the
availability of the medicinal plant ipecacuanha (Cephaelis
ipecacuanha) in Brazil and Colombia.

There is no evidence of any harmful effect on wild crop relatives
ot introduced exotic species unless livestock come into that
category. The Guatemalan maize populations of Zea mexicana sur-
vive only where they can escape drazing pressure, along tence
rows and among rock outcrops.




34

4, HOW PROTECTED AREAS CAN BECOME IN SITU GENEBANKS

Many users of genetic resources doubt that national parks and
nature reserves can provide a practicable means of conserving
wild genetic resources. They argue that a network of protected
areas large enough to maintain the amount of genetic variation
needed by breeders would be extremely vulnerable to current and
foreseeable pressures ot population growth, rural poverty, and
development. There is no space here to consider this issue which
is complex and 1is discussed elsewhere (Prescott-Allen and
Prescott-Allen, 198la). Suffice it to say that the argument has
been challenged and that protected areas have major advantages
that ex situ genebanks lack. Nevertheless for protected areas to
fulfil their potential as in situ genebanks they need to satisfy
the following requirements.

4.1 Adequate coverage of species and of variation within species

This is obviously a basic requirement. Yet it may add a new
dimension to the design and distribution of protected areas,
since what may be regarded as adequate coverage with respect to
species and ecosystem conservation may not be adequate for the
conservation of genetic resources. Species conservation aims to
maintain a sufficient number of viable populations of a species
to minimize the chance of that species' extinction. Ecosystem
conservation aims to maintain as comprehensive a sample as pos-
sible of representative and unique ecosystems. As such neither
will necessarily be concerned with maintaining the amount of
genetic variation within species that most users of genetic re-
sources need to have available.

It may be that a network of protected areas that "provides an
acceptable sample of ecosystem diversity is often inadequate to
sample the finer pattern of within-species genetic variation"
(FAO, 198l). This is difficult to assess because so little is
known about the pattern of genetic variation among forest trees,
the wild relatives of crops, or other species of importance as
genetic resources. For some time to come the planners and
managers of protected areas will have to assume that adequate
variation is being maintained if samples of each of the habitats
(defined in terms of soil, rainfall, temperature, etc.) in which
each species occurs are represented.

This raises the questions, should the protected areas be big or
small and how many should there be? The answers, of course, are,
both and as many as possible; but in practice one has to be con-
tent with a compromise between what is biologically desirable and
what is politically feasible. Normally the reserves should be as
large and contain as many different habitats as possible to maxi-
mize their coverage of the different ecotypes of the species
maintained and increase their chances of long-term survival. A
few large reserves are also less of a management nightmare than
lots of little ones. There may be occasions, however, when it is
necessary to establish a rather small reserve to protect a rare
association, species or ecotype -- such as the Guatemalan form of
teosinte. When this is done, care must be taken toO ensure that
the reserve is sufticiently large to buffer external change and
the surrounding zone is managed in such a way that the wviability
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of the reserve is not jeopardized (for example, by a lowering of
the water table). All of this implies that higher standards of
management will be needed for protected areas.

4.2 Recognition of genetic resources conservation as a management

objective

Just because a given ecotype or species occurs in a reserve does
not mean that it is protected. Many of the wild relatives of
crops 1in particular are extremely palatable to herbivores. A
reserve managed to build up numbers of large animals of interest
to visitors could be a dangerous place for any species vulnerable
to overgrazing. Some important species are adapted to succes-
sional stages, such as fire-climax savanna woodland, that would
have to be maintained in this case by controlled burning. It may
be necessary to zone nature reserves and other protected areas
and then to define the measures required to maintain particular
populations in zones set aside for genetic resources conservation.

4.3 Documentation on the distribution of species, races and eco-

types

Management systems for reserves protecting genetic resources
should provide for adequate documentation. The minimum informa-
tion needed is a list of species occurring in each protected
area. Eventually a list of races and ecotypes, with information
on tgeir locations, should be prepared. This information 1is
needed:

a) to determine the occurrence of species and ecotypes in pro-
tected areas and hence whether the protected area network is
providing adequate coverage of species and of variation with-

- 1n species;

b) to assist the protected area manager to identify those parts
of the protected area that should be zoned for genetic re-
sources conservation;

Cc) to provide information to the genetic resource user on what
material is being maintained by the protected areas.

Much of the intormation required should be collected as a routine
matter.

4.4 Facilities for the users of genetic resources

Genetic resource maintenance is only halt the story. It also
needs to be used. The main user 1is 1likely to be the plant
breeder, although geneticists, experimental taxonomists and evo-
lutionary biologists are also potential users of genetic re-
sources. The most basic facility for users will be permits to
take reproductive material (seeds, budwood). It 1s best that
there be an explicit procedure for issuing such permits. Even in
strict nature reserves there is no reason why there should not be
controlled collection of reproductive material since the impact
on the ecosystem is likely to be so slight (certainly no dgreater
than collection for scientific research which generally is per-
mitted). If the procedure is not explicit (or it is 1left to
individual officials to decide whether "scientific research"
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includes plant breeding), then there is a danger that legitimate
requests would be rejected and the value of the reserve as an in
situ genebank reduced.

The next facility needed is an arrangement with the nearest suit-
able ex situ genebank to provide standby storage facilities.
Collectors of genetic material often need some means of safely
storing material already collectd while they continue their col-
lecting expedition. Almost every country in Latin America has a
minimum of one facility for storage of germplasm under appro-
priate humidity and temperature conditions (at least 1in the
short-term). It would be helpful if there were a standing agree-
ment between the national protected area agency and that facility
(often an agricultural research station) for interim storage of
collected material. It would also be helpful if a link could be
formed with universities or university-level institutes so that
simple research facilities could be made available as well.
Linkages with departments of agriculture and academic institu-
tions can greatly strengthen the role of protected areas in the
socio-economic development of the country.

5. PROTECTED AREAS AS IN SITU GENEBANKS: The gap between poten-
_ tial and practice

Unfortunately parks and reserves are not realizing their £full
potential as in situ genebanks. On behalf of IUCN (the Inter-
national Union for Conservation of Nature and Natural Resources)
and IBPGR (the International Board for Plant Genetic Resources)
the government agencies responsible for protected areas in 50
countries were surveyed (Prescott-Allen and Prescott-Allen,
198la) . The survey was concerned only with the wild relatives of
crops and not with other wild genetic resources. Nevertheless,
from the 30% response, it was clear that by and large protected
areas are 1ill-equipped to service the potential users of the
genetic resources they may maintain.

Fewer than half of the countries replying have compiled lists of
the species occurring in their protected areas -- and then only
for a small minority of the reserves. For the time being, there-
fore, it is impossible to tell how many wild relatives of crops
occur in protected areas; hence to decide whether new areas are
needed and, if so, where. Lack of information on what each re-
serve contains also means that it is seldom possible to determine
whether maintenance of particular crop relatives requires species
management. In addition, the absence of documentaion reduces the
usefulness of nature reserves to plant breeders since even if a
reserve is protecting valuable genetic material there is no way
the breeders can know about it.

The breeders are likely to face other obstacles as well. Fewer
than 15% of the countries surveyed permit the collection of re-
productive material; and almost 25% do not allow collection for
any purpose. Another unmet need is adequate liaison between the
agencies responsible for protected areas and those responsible
for research and the protection of crop genetic resources. So
even if an adequate range of the variation of a wild relative is
being protected in a reserve, the user of genetic resources may
not know about it (because of the lack of species lists and the
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absence of more detailed information), may not have access to the
resource (because of permit restrictions), or may be hampered by
the lack of facilities for research or standby storage of any

material collected.

6. THE ACTION NEEDED

What should be done? With respect to the wild relatives of crops
we have recommended four kinds of action -- recommendations en-
dorsed by IBPGR and by the Technical Conference on Crop Genetic
Resources held in April 1981 by IBPGR, FAO (the Food and
Agriculture Organization of the United Nations), and UNEP (the
United Nations Environment Programme).

6.1 Action to protect those crop relatives known to be threat
ened or rare

This requires the establishment of new, or the extension of
existing, protected areas. It 1is the most urgently needed
action, yet because of the lack of information on what is already
protected it will have to be postponed. There are exceptions,
since we know that some important species that are threatened are
inadequately protected. They include the American o0il palm, and
wild arabica coffee in Ethiopia. Fortunately the Ethiopian
government has already decided to set up a reserve for the latter.

6.2 Action to improve the usefulness of protected areas for the
conservation of crop genetic resources.

It is most important that agencies responsible for protected
areas:

- review their policies and practices with respect to the con-
servation of the wild relatives of crops, and in particular
conslder what additional reserves and extensions of existing
reserves may be needed to protect as many genotypes of as
many crop relatives as practicable;

- survey the extent to which their existing networks of pro-
tected areas are effective 1in conserving within-species
genetic diversity, as distinct from between species conserva-
tion, with a view to establishing supplementary in situ re-
serves, while at the same time making use of existing re-
serves, whenever possible:

- ensure that there is adequate documentation for each protec-
ted area, initially a list of species and eventually a list
of races and ecotypes with their precise locations;

- determine the habitat requirements of each species, race or
ecotype, and establish whatever management may be needed to
ensure their survivalj;

- ensure that regulations provide explicitly for the granting
of permits to collect genetic material (on a sustainable
basis) for the purposes of crop improvement;
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- make arrangements with a research centre and a genebank to

facilitate the study and storage of genetic material collec-
ted from protected areas.

6.3 Action to provide information essential for the conservation
of the wild relatives of crops.

A data bank on crop genetic resources maintained in protected
areas 1is required. This would inform plant breeders on what
material is being protected where; and would assist the planners
of protected areas to decide where extensions or additional re-
serves are most needed. Work on the data bank has already begun.

6.4 Action to bridge the gap between the users of genetic
resources and those responsible for their maintenance in
protected areas.

According to the World Conservation Strategy (IUCN, 1980) one of
the most serious obstacles to conservation is sectoralism: the
divisions of narrow interests. The lack of progress with the
conservation of the wild relatives of crops is symptomatic of
this problem, since the issue has clearly fallen between plant
breeders on one side and ecosystem and species conservationists
on the other. A small, flexible, international committee, drawn
from the main interests involved, is needed to bridge this gap
and promote the cooperation necessary for gquick, comprehensive
action on the recommendations above and on whatever follow-up is
required subsequently.

It has therefore been recommended that FAO, UNEP, IBPGR,

Unesco/MAB and IUCN form an ad hoc Plant Genetic Resources
Committee, the functions of which would be to:

- oversee and promote the actions recommended above;

- develop means of compiling more detailed information on the
status of wild plant genetic resources, giving priority to
regions where genetic erosion is believed to be extensive but
difficult to detect at the species level;

- provide advice on needs, priorities, and methods for the in
situ conservation of plant genetic resources;

- assist the coordination of the in situ conservation of the
wild relatives of crops with that of other genetic resources,
such as forest genetic resources, rangeland genetic resources
and animal genetic resources.

It will be noted that the last recommendation brings in the need
for coordination of all genetic resources conservation. In June
1980 the FAO/UNEP Technical Consultation on Animal Genetic Re-
sources recommended that governments "give full consideration to
ways and means of conserving viable populations of wild animal
species ... (that) are the ancestors or close relatives of domes-
tic species"™ and asked FAO and UNEP to "expand their programmes
in support of the establishment and improved management of
national parks and reserves" (FAO, 1980). 1In December 1980 the
FAO/UNEP Expert Consultation on in situ conservation of-. forest
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genetic resources made recommendations very similar to those of
the April 1981 Technical Conference on Crop Genetic Resources.
It recommended that "forest services, national parks authorities
and others responsible for managing forest land always include in
their management plans sections devoted to conservation of forest
genetic resources"; and that "countries survey the extent to
which their existing networks (of protected areas) are effective
in conserving within-species genetic diversity, as distinct from
ecosystem or species conservation, with a view to establishing
supplementary conservation areas wherever necessary" (FAO, 1981).

7. CONCLUSION

There is thus a convergence of opinion among experts on the
various groups of genetic resources that protected areas are
essential for the conservation of wild genetic resources but that
they are not yet able to secure a sufficient range of variation
or to provide the services that are required. The sooner they
can do both, the better. In the face of the mounting pressures
of population growth, rural poverty, and development, the only
sure defense for protected areas will be their direct contribu-
tion to human survival and economic welfare. Serving as in situ
genebanks is one of the chief means by which they can make this
vital contribution.
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TABLE 1.

SOME USEFUL CHARACTERISTICS OF NEOTROPICAL
WILD PLANT SPECIES FOR AGRICULTURE

Characteristic

Wild Species (crop)

Habitat Country

I. Increased yield

II. Improved Quality
- high protein content
- high protein content

- rich vitamin C

- 50% greater soluble
solids

- higher solids

- higher solids

- improved flavour,
sugar

- greater unsaturation
of oil

- increased fibre
strength

- fibre improvement

III. Wider Adaptation
- drought resistance

- poor soil, cool and
moist conditions

- drought resistance

- early ripening,
tolerance of water-
logged soil

- moisture tolerance

- drought resistance

- drought resistance
- salinity tolerance

IV. Greater Vigour
- stronger root system

- stronger root system

improved
improved
improved
improved
improved

vigour
vigour
vigour
vigour
vigour

Solanum demissum (potato)
Theobroma cacao (cacao)
Hevea spp (rubber)

Zea mexicana (maize)

Manihot melanobasis (cassava)

Lycopersicon peruvianum
(tomato)

L. chmielewskii (tomato)

L. pimpinellifolium (tomato)
L. esculentum cerasiforme

(tomato)

Ananas ananassoides (pine-
apple)

Elaeis oleifera (oil palm)

Gossypium thurberi (cotton)

G. raimondii (cotton)

Manihot glaziovii (cassava)

Ananas ananassoides (pine-
apple)

Zea mexicana (maize)

Tripsacum dactyloides
(maize)

Lycopersicon esculentum
cerasiforme (tomato)

L. chilense (tomato)

Solanum pennellii (tomato)

L. cheesmanii (tomato)

Ananas bracteatus (pine-
apple)

Pseudananas sagenarius
(pineapple)

Hevea pauciflora (rubber)
H. benthamiana (rubber)
Manihot glaziovii (cassava)
Zea mexicana (maize)

Tripsacum dactyloides
(maize)

Mexico, Guatemala

Central, South America
Madre de Dios, Peru

Mexico, Guatemala, Honduras
South America

Peru, Chile

Peru

Peru
Peru, Ecuador

Brazil, Argentina, Paraguay
Central, South America
Mexico, USA

Peru

Brazil, Argentina, Paraguay

Mexico, Guatemala, Honduras
Mexico, USA

Peru, Ecuador

Chile, Peru
Peru

Galapagos Islands

South America, Argentina,
Brazil, Paraguay, Bolivia
South America, Argentina,
Brazil, Paraguay, Bolivia,
Ecuador

Northern South America
Northern South America
Mexico, Guatemala, Honduras
Mexico, USA
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Table 1 (continued)

V. Disease and Pest resistance

- resistance to Ananas ananassoides (pine- Brazil, Argentina, Paraguay
nematodes, wilt, apple)
heart rot, root rot
- wilt, heart rot, root A. bracteatus (pineapple) Argentina, Brazil, Paraguay
rot Bolivia
- heart rot, root rot A. lucidus (pineapple) Northern South America
- heart rot, root rot, Pseudananas sagenarius Argentina, Brazil, Paraguay,
wilt (pineapple) Bolivia, Ecuador
- root knot nematode Gossypium barbadense (cotton) Peru, Ecuador
- root knot nematode, G. hirsutum (cotton) Mexico
wilt
- boll weevils, leafworm G. armourianum (cotton) Mexico
- rust G. raimondii (cotton) Peru
- leaf mould Lycopersicon hirsutum (tomato) Ecuador, Peru
- nematode, curly top L. paruvianum (tomato) Peru, Chile
leaf spot
- wilt, leaf mould L. pimpinellifolium (tomato) Peru
- tobacco mosaic virus Solanum pennelli (tomato) Peru
- virus x, wart races S. acaule (potato) Peru, Bolivia, Argentina
- late blight, leaf S. demissum (potato) Mexico, Guatemala
roll virus
- nematodes S. vernei (potato) Argentina
- potato aphid S. kjertingii (potato) Mexico
- potato aphid S. polytrichon (potato) Mexico
- green peach aphid S. michoacanum (potato) Mexico
- green peach aphid S. stenophyllidium (potato) Mexico
= Colorado beetle, 8. verrucosum (potato) Mexico
late blight
- late blight S. polyadenium (potato) Mexico
- virus a,y,x; potato S. stoloniferum (potato) Mexico
aphid
- Colorado beetle S. chacoense (potato) Southern South America

- witches broom Theobroma cacao (cacao) Upper Amazon
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1.3 CONSERVING MARINE GENETIC RESOURCES IN PROTECTED AREAS

by

Norman Myers, Ph.D.

While the number of species 1living in the sea is relatively
low, their genetic diversity 1s very dreat; marine organisms
contain genes - the units of inheritance found in 1living
organisms - which carry many qualities of real or potential
benefit to humanity. This genetic material provides the
basic resource by which new products such as pharmaceuticals,
foods, industrial manufactures can be devised. But the great
diversity ot marine genetic resources is under considerable
threat, a threat which can be best met by a broad range of
management approaches to protected areas. This paper starts
with a review of the material values of marine genetic re-
sources, goes on to assess the nature and extent ot environ-
mental disruption that threatens marine species, and con-
cludes with an appraisal ot needs and opportunities tor pro-
tected areas to safeguard the genetic wealth of the ocean.

1. INTRODUCTION

Marine genetic resources are exceptionally important for our
daily welfare. They make myriad contributions to modern medi-
cine, industry and agriculture. Yet to date, scientists have
investigated less than 10 percent ot all marine organisms for
their utilitarian applications, and they have conducted intensive
screening ot less than one percent. However extensive the bene-
fits we have already derived from genetic resources of the seas,
they are only a trifling fraction ot what may lie ahead for us --
provided we can conserve marine ecosystems and the species they
support, for the use ot ourseives and ot tuture generations. It
is not too much to say that the richest marine ecosystems are
undergoing degradation and destruction at a rate faster than tor

any other biome on earth, with the possible exception of tropical
moist forests.

2. NUMBERS AND DIVERSITY OF MARINE SPECIES

The seas contain, roughly speaking, some 200,000 species of
plants and animals. This amounts to a mere 2-4 percent of
earth's 5-10 million species, but marine organisms are far more
diverse than terrestrial ones -- the oceans contain some two-
thirds of all animal phyla. In addition, marine species tend to
reveal a genetic range that oftten surpasses that ot terrestrial
organisms. One consequence is that marine organisms contain many
biocompounds that teature novel types ot torm and tunction --
distinctively different from the great bulk ot biocompounds found
1n land-based organisms. Such enormous reserves ot novel sub-
stances occur in the seas, that this realm may prove the main

source of startpoint materials tor medicines and drugs 1in the
foreseeable future.
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This great genetic diversity 1s confined to only a very small
part of the 352 million square Kkilometres of ocean that cover
almost three-quarters of the planet. For one thing, less than
0.5 percent of all marine species live in the "hadal zone", at a
depth ot more than 6000 metres in the great oceans, that account
tor over two-thirds of the marine realm (Cushing and Walsh,
1976). Only a few thousand species are pelagic (living freely in
water); the remainder are benthic (living on or in the seabed),
but the great bulk ot benthic species occur i1n shallow or inter-
tidal waters, notably of tropical seas.

All in all, then, we can say that 90 percent ot the seas' spec-
trum of species live in no more than 15 percent of the sea and
the bulk ot them in tar less. So, although the marine realm as a
whole possesses only few life forms as compared with terrestrial
zones, a relatively small sector of the ocean harbours a criti-
cally large proportion of their species -- and it is these key
localities that merit the priority attention ot protected areas
managers.

3. A KEY HABITAT FOR GENETIC RESOURCES: THE CORAL REEF

Coral reef ecosystems rank among the richest ecosystems on
earth. They can be compared, tor their complexity and diversity,
with tropical rainforests, providing food and shelter for roughly
one third ot all tish species on earth, and for very large
numbers of invertebrate species (Connell, 1978). Since many
present-day tropical coral reefs are ancient ecosystems -- some
derive from 70 million years ago, with continuous growth observ-
able tor the past 7000 years -- they have undergone lengthy de-
velopment under circumstances of general environmental stability.

Coral reef communities, like plant communities on land, are domi-
nated by fixed, or sessile, organisms, e.g. corals, algae and
sponges -- their terrestrial counterparts being trees, flowers
and grasses. In addition, most other inhabitants of coral reets
are characterized by low mobility. Creatures such as starfish,
sea urchins, sea cucumbers, polychaete worms and gastropod mol-
luscs, while being able to move around, tend to0o remain within
relatively tiny territories and home ranges. While fishes do not
remain i1n direct physical contact with the substratum, most are
"site attached", generally staying close to the reef. All this
means that many 1f not most coral reet organisms are more Or less
stationary; and stationary species meet the hazards and advan-
tages of a stationary litestyle by generating complex biologi-
cally active compounds in a bewildering variety of forms, many of
them poisonous.

Moreover with a large number of species in a small area, coral
reet communities exhibit intense competition ftor food and space
and here again biocompounds play an important role; a sponge, for
example, may produce a toxin that inhibits the growth ot a neigh-
bouring species. So widespread is the toxinproducing phenomenon
that most major coral reet phyla fteature numerous species that
use toxins as a key factor in their mode ot lite. Many ot these
toxins, notoriously more potent than toxins trom terrestrial
sources, help us in our research into many basic lite processes,
illuminating the physiological phenomena and biochemicai-activi-

ties that occur in all living tissue.
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4. VALUES OF MARINE GENETIC RESOURCES

The ¢tiny fraction of marine organisms examined to date has
yielded numerous extracts and compounds ot 1importance for
medicine, suggesting that the marine world offers exceptional
potential as a source ot biomedical compounds, certain ot which
could become "wonder drugs" after the manner of conventional
antibiotics and tranquillizers (Kaul and Sindermann, 1978;
Piatelli, 1979; Ruggieri, 1976). Their biomedical character-
1stics are very varied, 1ncluding antimicrobial, antiviral,
cardioactive, cytotoxic, neurophysiologic, psychotropic, and both
blood-coagulant and anti-coagulant capacities; several examples
are presented in Table 1.

The multiple applications of oceanic organisms can be well illus-
trated by seaweeds (Michanek, 1975; Naylor, 1976). Although most
species of seaweed have yet to be analysed as food sources, the
seaweed-tood 1ndustry 18 now worth over 8§l billion per year.
Large as this sum is, it does not match seaweed products for
medicine and industry.

Startpoint materials from seaweeds are used for drugs and phar-
maceuticals i1n the torm ot anticoagulants and antibiotics, and to
treat stomach ulcers, bronchitis, emphysema, epilepsy, blood
pressure, cholesterol problems, atherosclerosis and hyper-
tension. Seaweeds supply alginate compounds that contribute to
literally hundreds ot end-products, such as plastics, waxes,
polishes, transistors, deodorants, soaps, detergents, shampoos,
cosmetics, paints, dyes, paper products, fire-extinguishing
toams, building materials (notably insulation products, sealing
compounds, and artiticial wood), and lubricants and coolants used
in drilling for oil. Seaweed serves as a source of vitamin C,
poultry meal, food stabilizers, emulsifiers, and meat and £fish
preservatives; and it is wutilized to grow bacteria, to keep
toothpaste i1n the tube, to make icecream smooth, to make puddings
thick, to keep the chocolate in chocolate milk floating, to make
candy bars last longer, and to keep canned hams from bruising.

Total harvest worldwide does not surpass three million tons a
year, ot which China accounts tor 1,650,000 tons. 1In the early
1950s, China was reaping only a few dozen tons of seaweed, all
trom wild plants in the sea. Then the Chinese started intensive
management of a Japanese kelp Laminaria japonica, through a
"floating ratt"” method which keeps plants near the surtace at
both high and low tides. At the same time, Chinese geneticists
bred up three superior strains ot the kelp, rich 1i1n 1iodine,
eventually leading to establishment of nurseries that produce
3,800 miiiion young plants per year tor transplanting into the
open sea. Result, over half a million tons of harvest by 1970,
with a turther three-times increase during the 1970s.

In similar style, the Japanese have increased their production of
nori by 700 percent between the late 194Us and the early 1970s,
through measures such as genetic breeding, artiticial seeding and
tloating nets.
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SOME MEDICINAL APPLICATIONS OF MARINE GENETIC RESOURCES

CHARACTER
Antibiotics

Antibiotic organisms
Antibacterial compound similar to
penicillin

Antiviral Drugs

Didemnin, active against two major
classes of virus

Anti-herpes agent

Anti-herpes encephalitis

Miscellaneous Applications

Sterols (reduce cholesterol in blood

Tetrodotoxin (local anaesthetic,
muscle relaxant)

Cardiac depressant
Anti-coagulant
Hypertension-relief compound
Insecticide synthesis

Anti-Cancer Drugs

Serum to idolate tumour cells in blood

Enhance body resistence to cancer
Palliative for terminal cancer

Reduces adverse after effects of
surgery, radiation
Cytotoxic compounds

Research Models

Aging process

Rejection of grafts

Teratological effects of drugs

Nervous system

Hepatitis, liver function

Liver cell physiology

Hormonal functions, especially
thyroid gland

Thyroid role in sexual maturation

Rejection of transplants

Abnormalities in mucus production

Alginic acid synthesis (leukemia)

SOURCES

Marine algae (red, brown, green)
Marine fungus (Sardinia)

Sea squirts

Several species of seaweed
Sponge (Caribbean)

Marine algae

Sand fishes, porcupine fishes,
puffer fishes

Sting ray

Sea snail

Octopus

Annelid worm

Horseshoe crab

Liver lipids, from sharks

Toxin of porcupine fish, puffer
f£ish

Seaweed extracts

Crassin actetate from Gorgonian
corals

Female octopus, Pacific salmon,
steelhead trout

Hag fish

Sea urchins

Squids, sea hare

Shark

Dog fish
Lamprey

Indian catfish
Angler fish
Hard clam
Sponges
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These experiences demonstrate how wild plants of the oceans can
be domesticated into marine crops. Many other options must 1lie
ahead tor us to develop seaweeds, among other marine plants, into
sources of food, drugs and industrial materials -- supposing the
species remain 1i1n being, with adequate genetic variability in

their populations. Much the same applies of course to marine
animals.

5. DEGRADATION OF MARINE ECOSYSTEMS

Marine ecosystems, and especially the rich coastal 2zones, not
only constitute a "“"crossroads" for several interrelated eco-
systems of both terrestrial and marine realms. They also serve
as sites ot many major human activities. As a result they can
undergo greater degradation, at a faster rate, than virtually any
other ecological zone on earth. They suffer from sedimentation
and siltation from land sources, from pollution originating at
far-inland 1localities, and from pollution from coastal indus-
tries. Moreover, these zones support some of the densest human
populations on earth; of the 50-plus cities that are projected to
grow to more than 5 million people each by the year 2000, half
are located on estuaries.

To gain an idea of the disruptive land-use patterns that are
overtaking coastal zones, let us briefly review the recent ex-
perience of the United States (Kumff, 1977). According to the
National Estuary Study of the Department of Interior in 1970, the
United States suffers an annual loss of estuarine environments of
almost halt of one percent per year. Small as this amount may
sound, it has led to a cumulative loss between 1950 and 1980 of
4000 square kilometres. Not counting Alaska and Hawaii, the (48)
United States feature just over 80,000 square kilometres of estu-
arine waters, ot which two-thirds are classified as commercial
shelltish waters -- and 27 percent of these waters are now
closed, because ot pollution, to shelltishing. A recent report
from the Fish and Wildlife Service estimates that almost one
quarter ot the country's estuaries have become severely degraded,
and another 50 percent moderately so, through pollution from oil
retinerles and other industrial complexes along coastlines.

As for coastal ecosystems of the tropics, many coral reefs and
mangrove communities have been degraded or destroyed along exten-
sive sectors of coasts of the Americas, Africa, India, east and
west Malaysia, Thailand, Indonesia, Vietnam, Philippines, and
east and south Australia (Unesco, 1978). Overlydisruptive dredg-
ing operations have damaged or eliminated coral reetfts 1in the
Virgin Island, Micronesia, Seychelles, Puerto Rico, the Bahamas,
Hawail1 and Florida (Swiftt, 1979). This 1s all the more regret-
table in that certain of these areas, notably the Indo-Malayan
archipelago, the Caribbean, the Gult of California and the Gult
of Mexico, feature exceptionally diverse coral reet ecosystems.

6. IMPLICATIONS FOR PROTECTED AREAS

The account above reveals two salient factors. First, the marine

realm harbours an exceptional Qqualitative diversity of genetic
resources, with many utilitarian applications, both actual and
potential, 1in support ot our daily welfare. S0 . numerous and
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unique are these economic benefits to date, and so much potential
lies ahead of us, that marine genetic resources can fairly be
considered to rank among the most valuable stocks of raw ma-
terials on the face of the planet. Second, hardly any other
stock ot raw materials faces such immediate and pervasive threat
from man's disruptive activities. Unless systematic and compre-
hensive measures are speedily undertaken to conserve these stocks
of unique natural resources, we may well see the day, by the end
ot the century at the latest, when this segment of our natural
resource endowment will become severely depleted.

But what 1is meant by "systematic and comprehensive measures"?
The basic answer: many more protected areas in many of the 2zones
in gquestion, especially i1n the tropics and sub-tropics. The
principal localities facing greater risk have been documented
above (coral reefs, coastal zone), and 1t should not prove dif-
ficult to formulate a "shopping 1list" of priority needs and op-
portunities. When we consider the coastal 2zones around the
world, it is plain which ones face worst pollution (from oil
tanker traffic and other shipping, petro-industry installations,
inland contaminants and sedimentation, etc.): leading candidates
tfor priority attention include the Caribbean, the Gulf of Mexico,
the Gulf of California, the Mediterranean, the Straits of
Mulacca, the China Sea, the Sea of Japan and the Sea of Okhotsk.

The recent past has seen some notable advances. A leading il-
lustration is the Mediterranean "clean-up programme". During the
past five years 17 of the 18 coastal nations have formulated a
joint strategy to confront the massive pollution problem facing
the Mediterranean. They expect to sign a draft treaty late in
1981, which will bring into effect a far-ranging Plan of Action.
Together with many antipollution measures, the treaty will set up
a network of parks and reserves for wildlife (on land as well as
in the sea), eventually expanding the present small number of
protected areas to more than 100. Given the disparate cultures
of the nations in question, this clean-up programme is all the
more remarkable. So heartening is this recent breakthrough, that
the Mediterranean blueprint is serving as a model for parallel
programmes 1n other regional seas, notably the Caribbean, the
Baltic, and the Southeast Asian region.

7. OUTRIGHT PROTECTION AND MULTIPLE USE

To stress a critical factor, planners should bear in mind some
tundamental ditterences between protected areas on land and pro-
tected areas in the seas. Many if not most sectors of the ter-
restrial realm can potentially be settled by human communities;
hardly any sectors ot the marine realm can be directly colonized
by human beings. Thus the permanent loss-ot-habitat threat that
constitutes the main source of trouble for land-based organisms
does not apply -- at least not 1n such pervasive tashion and to
such extreme degree -- in the case ot oceanic organisms.,

To this extent, the conservation challenge 1n the marine realm
can be more readily tackied. The main culprit, viz. the pol-
lutor, can be more plainly 1identitied tor responsibility and tor
remedial measures. Of course, a ditticulty arises to the extent
that the pollutor may not be Llocated on the high seas or even
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along shorelines of marine ecosystems -- he may operate hundreds
of kilometres inland. All the same, he 1is quickly identifiable,
and (relatively) easily accessible to regulatory initiatives and
other measures to constrain his polluting activities.

By extension, planners need to recognize that they can often
safeguard marine genetic resources through management policies
and programmes that stop somewhat short of total protection.
This harvesting of genetic resources can be conducted alongside
controlled harvesting ot marine organisms for other purposes,
e.g. commercial or artisanal fisheries. Many other types of
rational exploitation can be accommodated 1n conjunction with
conservation of genetic resources. Hence the planner who seeks
to sateguard genetic resources can do so 1n areas that, by con-
trast with strict nature reserves, can include habitat manage-
ment, coastal-zone restoration, tourist development, and a 1long
list of other uses. In short, conservation of genetic resources
can dgenerally be combined -- and favourably allied -- with not
only national parks by also many other kinds of "wise use", prac-
ticed 1n areas that could be termed "multipleuse resource eco-
systems".

Indeed we can best safeguard the genetic wealth of the oceans
through a spectrum of policy modes and management practices.
This presents a first-rate opportunity for the planner to deploy
an entire "tool-box" of conservation strategies and tactics,
along the lines of those postulated by Miller (1980). The plan-
ner should pay special attention to this key factor ot remaining
tlexible and adaptable in his approaches toward genetic resources
ot the seas. Depending on local needs, objectives, and oppor-

tunities, he can eventually find dozens of ways to manage pro-
tected areas.

8. CONCLUSION

Such are some of the factors that relate to conservation ot
marine genetic resources. The extreme diversity ot these re-
sources, and their exceptional value to humanity, have seldom
been given the exposure they deserve when planners tormulate
policy goals and management plans for protected areas in the
marine realm. Plainly, the utilitarian benefits of genetic
stocks can be employed as a powerful argument in favour ot
methodical and comprehensive conservation (i.e. rational manage-
ment), of marine ecosystems. When we consider the manitold con-
tributions that these genetic resources have already made to in-
novative industry, it is plain that industrialists -- otten the
principal disrupters ot marine ecosystems -- can be expected to
take greater account of what they are doing to their future sup-
plies of unique natural materials.

To this extent, the challenge of genetic resource conservation in
the oceans may be easier to contront than it is with terrestrial
ecosystems. The damage is confined to only a few types (mainly
pollutants), the despoilers are gJenerally tewer, the costs of
conservation are lower, and the rewards are greater - often much
greater.
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RESUMEN

LA CONSERVACION DE RECURSOS GENETICOS MARINOS EN LOS AREAS PROTEGIDAS:

por
Dr. Norman Myers, traducido por Francisco Palacio

El articulo discute tres aspectos importantes de 1los recursos genéticos
marinos: naturaleza, diversidad y usos; tipos y grados de alteraciones que
amenazan las especies marinas; y necesidades y oportunidades para su conser-
vacién.

La distribucién de organismos en el mar indica que la mayor y mas diversa
acumulacién de especies tiene lugar en 4reas costeras de baja profundidad y en
ellas es donde debe darse prioridad a la conservacién de especies. También es
importante seflalar que en los océanos existe un espectro filogenético mds
extenso que en las regiones terrestres, y contienen dos terceras partes de
todos los phyla, aln cuando el nimero total de especies sea inferior en la
tierra. La diversidad filogenética tiene como resultado la diversidad bio-
quimica y de compuestos orgdnicos los cuales juegan un papel critico en la
estrecha interaccién de las comunidades marinas. Los biocompuestos marinos
representan reservas farmacolégicas muy importantes para la humanidad, en 1la
actualidad y en el futuro inmediato.

Algunos de los extractos estudiados tienen diversas caracteristicas como
agentes antimicrobiales, citotdéxicos, cardiacos, neurofisiolégicos, psicotera-
péuticos, coagulantes y anticoagulantes; ciertas algas tienen esteroles, vy
algunos peces contienen tetrodotoxinas, que actuan sobre el sistema central
nervioso. Un gran nimero de grupos tienen compuestos gque pueden utilizarse en
la lucha contra el cdncer. Otros organismos son importantes en el estudio de
procesos biolégicos como envejecimiento celular, rechazo inmunolégico, pro-
blemas teratoldgicos, la arteriocesclerosis, y la fisiologia de los sistemas
nervioso, hormonal y enzimidtico. Existen ademds interesantes investigaciones
sobre propiedades anticonceptivas de prostglandina extraidas de corales.
Finalmente, las algas marinas no solo tienen miltiples usos industriales sino
que pueden ser explotadas como fuente de energia en la produccién de etanol y
metano.

Los ecosistemas marinos estdn expuestos en la actualidad a diversos tipos de
influencias detrimentales. Los ecosistemas mds importantes se muestran en las
regiones costeras que incluyen entre otras, areas anegadas, estuarios, arre-
cifes coralinos, pastos marinos, manglares y zonas de afloramiento. En ellas
tienen lugar diversos y complejos procesos bioldgicos y trofodindmicos indis-
pensables para la supervivencia de importantes especies marinas y para la pro-
teccién de otras especies transelntes, por ejemplo ciertas aves y mamiferos.
Los procesos ecoldgicos marinos son particularmente vulnerables a modifica-
ciones en las costas. Como en las zonas costeras tienen lugar una importante
concentracién de actividades humanas, las crecientes presiones ambientales,
tanto en el mar como en tierras adyacentes, estidn causando alteraciones eco-
légicas significativas, dificilmente reversibles, lo cual puede impedir 1la
plena utilizacién de los recursos genéticos marinos.

La diversidad de importantes especies marinas y la amenaza a que estdn ex-
puestas las comunidades costeras requieren accidén sistemdtica y efectiva.
Esto significa que se requieren mas ireas de proteccién marina particularmente
en los trdpicos y subtrdpicos. Hay que tener en cuenta dos dificultades
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interesantes: Primero, que el piblico tiene menos contacto con las especies
marinas que con las terrestres y segundo, que el publico cree que los orga-
nismos marinos ocurren abundantemente por todos los mares, lo cual es incorre-
cto.

Finalmente, el problema de conservacién marina y de los recursos genéticos del
mar no es tan serio como en la tierra, ya que no existe competencia directa
por el habitat por parte del hombre. Por otra parte, la explotacién de
recursos marinos puede combinarse con la utilizacién de recursos genéticos y
los administradores pueden desarrollar politicas de utilizacién mdiltiple de
dreas costeras.
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l.4. ECODEVELOPMENT AND PROTECTED AREAS:

Some Social and Economic Implications

by

Oscar Pollard
National Science Research Council

Introduction and Summary

Since the introduction of the term "Ecodevelopment", there has
been a tendency to relate the concept to the application or
demonstration of a set of techniques or as a strategy of develop-
ment. This paper emphasises the significance of the concept as a
goal of development.

The discussion uses Kenton Miller's (1978) "Decision-making Guide
to the Alternative Categories for the Management of Wildlands to
Support Ecodevelopment", also known as the 'Miller Matrix', as a
starting point, and develops a rationale for introducing two
additional management objectives to the matrix.

Embryonic ideas of these two objectives were first raised during
a seminar on 'Watershed Management' held at CATIE, Turrialba,
Costa Rica, and at the Fifteenth Meeting of the Commission on
National Parks and Protected Areas, held in March 1979 in San
José, Costa Rica, and which culminated in the work of a Task
Force in July 1979 at Chemin Neuf in Guadeloupe. The persons
attending that meeting were Allen Putney, Yves Renard, and myself.

A simple model is then developed to describe some of the social

and economic implications of ecodevelopment and protected areas
and some applications of the model are explored.

Finally a question is raised regarding whether an enhanced role
exists for planners of protected areas and their managers regard-
less of their political context or country situation.

Perspectives

Before examining the issues, let us look at a few illustrations:

l. One of my friends, whose father is a farmer, is herself a
great lover of house plants. Recently she asked me to buy a
certain fluid in Miami because it was not available in
Guyana. She went on to explain that she used this fluid on
the leaves of her plants so that they could look artificial.

2. In my home country, Guyana, the native Indians (Amerindians)

still follow the practice of poisoning streams and collecting
the dead fish downstream.

3. Young people in England, the Caribbean, and no doubt in many
other countries, are discovering that after attending school
for twelve or more years, their communities do not offer them
suitable employment opportunities to match their 1levels of
academic achievement and that they have not had ,the voca-
tional training needed to equip them as craftsmen.
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4. TIME Magazine, in their cover story of May 4, 1981 observes
that American business pays high rewards to managers who im-
prove short-term efficiency while they ignore entrepreneurial
imagination and the willingness to make long-term investments.

If these illustrations do not make the point, let us look at a
few more.

S. In a comment on the failings of the market system, Myers
(1979) echoes the comments of 27 leading economists including
three Nobel Prize winners:

"The wastefulness of Western economies - in energy, in food
and in the despoiling of the environment - is not an over-
sight, but an inherent trend in a system which still produces
primarily for profit.... We believe that Western societies
(need) to explore and develop new modes of resource alloca-
tion and new ways of establishing human societal priorities
for national economies (along with) the necessity for a new
international allocation of resources".

6. Sachs (1977) comments on what he calls the "developmnent
crisis" in these words:

"The wealthy Northern countries are battling inflation and
recession, but even in periods of prosperity they are unable
to eliminate unemployment or absolute poverty, to face up to
the exhorbitant costs of social or hospital care services...
or to halt the pillage of nature's capital....

"The countries of Eastern Europe, supposedly better equipped
on the institutional 1level to apply a voluntary policy of
ecological prudence, have not grasped the opportunity, pre-
ferring to sacrifice everything on the altar of the most
rapid economic growth possible....

"... the nations of the Third World have learned the hard way
that rapid growth does not lead to development. At most...
it creates enclaves of westernized elites which imitate the
northern bourgeoisie in 1life style and in consumption....
(Thus) at the cost of severe social inequalities ... local
elites claim a very large share of total income to the detri-
ment of workers' wages and peasants' incomes".

Finally,

7. William H. Matthews, in an article titled "Moving beyond the
Environmental Rhetoric®, makes the succinct comment:

"The fundamental issue is not whether one uses (and modifies)
the environment, but rather who uses it, for what purpose,
and how the resulting modification affects the ability of
others to use it".

These illustrations are drawn to place into perspective the pro-
blems of environmental perception and appreciation, the misappli-
cation of resources, the preoccupation with short term benefit
and the "development crisis" this has produced, and the "impera-

tive to re-examine the behaviour of our poltical, “‘social and
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economic institutions in the context of self-sustaining growth
and development.

Against this background, a number of small initiatives are pro-
ducing heartening results. To name a few, there is the striking
success story of the regrowth of the vicufia population in Pampa
Galeras here in Peru. Then there is the programme for developing
the Chihuahuan Desert in Mexico. We need to take notice also of
the UNDP-assisted planning initiative for the development of the
Peruvian Amazon. Finally, I wish to bring to your notice a
recent redefining of the boundaries of the regions of my country
(Guyana) in accordance with its major watershed systems and
resource endowments, and the formation of Regional Democratic
Councils as a first step in institutionalizing a participatory
approach to the planning and management of development activity.

These initiatives give meaning to the term "ecodevelopment"” and
more especially to the social and economic implications which
protected areas may hold for ecodevelopment. They deserve our
sympathetic understanding and support.

Conceptual Considerations

Prevailing discourses on the meaning of development and refine-

ments of the concept of ecodevelopment suggest a usefulness in
reviewing these concepts.

Conventional approaches which describe economic development in
terms of Gross National Product (GNP) or per capita income are
virtually useless in our context. This paper assumes "develop-
ment" to mean "net improvements in the material and social well-
being of communities” and implies improvements in social values,
in the quality of life of individuals and communities and in the
quality of their working lives.

Thus growth by itself is not a sufficient index of development.
Indeed as several cases illustrate, rapid growth could undermine
local institutions and destroy the social fabric of communities
or nation states, especially where this growth is not indigenous.

The various meanings which have been attributed to the term "eco-
development" are consistent with "the maximum beneficial yield of
available resources which the particular ecosystem can sustain
and remain in equilibrium in the longterm". This paper will con-
sider ecodevelopment as "the benefit which communities derive
from employing optimal use patterns of available resources". 1In
the context of this paper, therefore, development would be
measured in terms of improvements in health care, housing, em-
ployment opportunities, education and vocational training, real
incomes, recreation, the maintenance or improvement in the
quality of air, water, materials, and energy supply, and the
enhancement of community values, among other variables, and eco-
development would be seen as the harmonization of productive
effort with the ability of the ecosystem to sustain such effort
and remain in equilibrium over a long period of time.
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The "Miller Matrix" provides an excellent frame of reference
against which the economic and social implications of protected
areas might be discussed. But four comparatively recent experi-
ences now seem to invite special consideration.

In a discussion on "Ecodevelopment and Regional Planning in the
Peruvian Amazon" Sachs (1977) states:

"We were careful not to present ecodevelopment as a set of
ecotechniques.... we (therefore) wundertook a systematic
examination of the region's potential applying the eco-
developmental approach. On the institutional 1level... the
creation of a Regional Development Council... responsible for
the development of the region as a whole and capable of ani-
mating an ecodevelopment movement at the local 1level. The
final point was the abandonment of the traditional policy of
organized colonization... which usually consisted of helping
a settler to establish himself... only to abandon him there-
after... as an easy prey for merchants and middlemen... (and)
to the play of market forces".

Our second example is taken from Richard Meganck's (198l1) des-
cription of "Planning for Ecodevelopment in the Chihuahuan
Desert" as reported in a recent issue of the PARKS Magazine. The
San Lorenzo Canyon situated 7 kms. from Saltillo is a representa-
tive ecosystem of the Sierre Zapaliname in the Chihuahuan arid
desert zone. "Ejido" villages demarcate the boundaries of the
Canyon. The growth of industrial activity in the town of

Saltillo is expected to cause its population of 300,000 to double
by 1985. Excerpts from the report tell the rest of the story.

"When development of this nature occurs, an integrated and
regional approach to planning, ecodevelopment, becomes man-
datory, since demands on all resources increase. With this
concept in mind, the autonomous Agrarian University "Antonco
Narro" (UAAAN) and the Organization of American States (OAS)
entered into an agreement aimed at developing a mixed manage-
ment system for the use, preservation and improvement of the
existing natural resources of the Sierra 2Zapaliname - a
system which would be sensitive to the socio-economic well-
being of local rural people....

"Much of the wildlife has been depleted although smaller ani-
mals are still present....

"The main project goal is to plan for the San Lorenzo Canyon
in such a way as to protect selected natural resources while

at the same time insuring a sustained yield of a series of
resource outputs....

"Resource analysis and a preliminary plan have been com-
pleted. Official <contacts have been made with the
"ejidatarios" and field work has begun on erosion control.
Additionally, a biologist is investigating the feasibility of
reintroducing the white-tailed deer in the future....

"Most important from the standpoint of ecodevelopment, the
"ejidatarios" will gain from potential employment in the area
and from the long-term management of the area's. .resources(in
such a way as to maintain overall productivity in perpetuity".
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Third, the tremendous success story of the vicufia of Pampas
Galeras as an example of the contribution of park management to
the economic and social well-being of native communities is an
achievement of which park managers, the Government and people of
Peru must be very proud, and which will stand as a beacon of
encouragement to the rest of us.

The fourth example is drawn from my own country's experience. 1In
Guyana, we plan to establish a dam and reservoir in our Upper
Mazaruni sub-region for generating hydroelectricity. Execution
of the project required the construction of a 360 km long roadway
to link the reservoir area with the nearest major town. The
population of the reservoir area estimated at 5,000 is made up
mainly of native Indian communities. It is estimated that the
surge of new population would peak initially at between 10,000
and 12,000.

In 1976, when I was privileged to serve as manager responsible
for resource development, we took two important steps. The first
was to declare a corridor running 3 km. on either side of the
road to be a protected zone with the intention of exercising
strict control over activities in that zone, because the road
passed through virgin tropical rainforest andd montane forest
ecosystems.

Most of the prospective new settlers were farmers and would-be
farmers whose cultural and management experiences derived from
the coastal wetlands ecosystems. Before project activity was
suspended, we had conducted base 1line studies of the flora,
fauna, water andd soil resources of the corridor and drawn up
plans for setting up a centre to demonstrate ecologically sens-
ible development alternatives to the would-be settlers.

Next, the reservoir communities conducted their own reconnais-
sance and selected alternative sites for their resettlement.
These areas and their hinterlands were to be strictly protected
also. We then recruited a number of qualified persons, mainly
graduates from our 1local university, to work intimately with
these communities with a view to having them:

- develop a full appreciation of the 1life experiences and
aspirations of the native communities;

- promote a greater awareness among these communities of the
new options which they could exercise to improve their own
social and economic wellbeing; and

- advise those of us who were not so intimately in contact with

these communities, on which options were feasible, given the
abilities, perceptions and aspirations of the people.

Thus, their role was communicative in one sense, and catalytic in
another. The alternative could have meant that, with the influx
of persons who were better equipped to take advantage of the new
opportunities, the members of these communities may have been
reduced to being third class citizens in their own habitats, with
all of the accompanying disenchantment and alienation that accom-
panies that loss of status.
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These real-life empirical examples raise the gquestion as to
whether they might be covered adequately by the 13 objectives of
the Miller Matrix, or whether two additional objectives, might be
introduced to the Matrix, possibly described as:

- to demonstrate ecologically prudent development alternatives,
and

- to promote endigenous development of traditional or native
communities.

One is encouraged to do so by the consideration that, in many
Third World countries, the National Park and Protected Areas con-
cept is a luxury which must compete for scarce financial and
other resources with the harsh priorities of providing for the
basic necessities of life. 1In the words of Merilio Morell (1980)
a colleague from the Dominican Republic:

"To take advantage of this opportunity to encourage eco-
development through National Parks, it is essential to under-
stand clearly that no matter what the base policy of a
country's park programme, National Parks and Protected Areas
only have significance in the realm of societles whose basic
needs are adequately and permanently satisfied”.

One is also encouraged by the Chihuahuan experience which in-
volved an international agency - the OAS - to retain the focus
that these two categorizations on development. It is possible
that these new categories will be of great significance to
developing countries and to international assistance in funding
development initiatives.

If, therefore, we allow the inclusion of these objectives in the
Miller Matrix, they may be seen in correspondence with the alter-
native management categories as shown in Table I and using
Miller's notation, it is 1likely that these objectives may be
achieved in the various categories as the Table indicates.

Benefits

For the purpose of this paper we use a simple differentiation of
socioeconomic benefits:

- direct economic benefit

- direct social benefit

- security or support of the economic base

- long-term economic benefit

- long-term social benefit

- research, development, and training outputs, and
- planning outputs.

Of these, "security or support of the economic base" refers to
the perpetuation of existing benefits, "research, development,
and training outputs"™ includes outputs such as the beneficial
utilization of new products including appropriate technology,
alternative uses of existing products, and the successful appli-
cation of techniques and insights obtained from training, which
is distinct from "research, development and training activity".

Tge term_“planning outputs" is used, to include the preparation
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Other schemes, and elaborations of this one are possible, but
this simple one is retained to facilitate an examination of the
concept.

Table II suggests how the expanded set of objectives might con-

tribute to the specific areas of benefit while Table III proposes
the 1likely contribution of the various categories of protected
areas to social andd economic deve;opment.

Negative Impacts

We now turn our attention to possible negative socio-economic
impacts of establishing and management of protected areas. The
most important implications would appear to be:

- That they withdraw scarce productive resources such as land,

other physical resources, financial and human resources, from
satisfying immediate needs;

- that they prevent productive organizations from generating
(corporate) profit in Westernized economies or "surpluses"”
required to form