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NAJA, Mexico (AP) - Anthropologists say logging,
cattle ranches, and peasant squatters are killing
Mexico's last virgin forest and snuffing out the culture
of its most traditional Mayan tribe, the Lacandon
Indians.

"When the jungle is destroyed, the world dies. There
won't be any water and the roots die. When there are no
roots, there is no land." Chan Kin Viejo, the 85-year-old
spiritual leader of the Lacandons,'said.

Anthropologists and ecologists say nearly half of
the 40-square-mile jungle, a tropical rain forest near
the Guatemalan border, has been cleared by loggers,
cattlemen, and invading peasants, who slash and burn the
natural vegetation to plant subsistence crops of corn
and beans.

If the clearing continues at this rate, they say,
today's 25,600 acres may be whittled down to as few as
7,000 by 1990.

The tropical forest that 30 years ago was home to
more than 3,000 Lacondon, Chol and Tzeltal Indians is
now home to more than 100,000 peasants who left their
homes to find more land. Officials say their numbers
increase daily.

"The jungle is full -- the world is going to end,"
Chan Kin said.

AP, December 25, 1980
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CHAPTER I

PERSPECTUS

Introduction

The destruction of the humid tropical forest1 with
its associated ecological and social impacts has become
one of the major environmental issues of the 1980s. At
the current rate of deforestation, estimated by some
scientists to exceed 100 acres per minute (Myers 1979)
most primary rain forests will be gone by the turn of
the century (Richards 1973).

The causes of this destruction are varied, with
responsibility shared by both the developing tropical
nations as well as more affluent temperate zone countries
(Brown 1975, Eckholm 1976, Gwynn 1976, Myers 1979).
Eighty-five percent of the two billion persons expected
to be added to the global populous before the turn of the
century will come from third world (developing) regions
(Brown 1974). This augmentation in growth is expected
to exert increasing pressures upon tropical ecosystems.

Forests are the principal source of many basic necessities

lumid tropical forests are defined here as tropical wood-
lands receiving over 80 inches of rain more or less evenly
distributed throughout the year (Ayensu 1980).
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for these peoples. Firewood collection, for example,
supplies energy for cooking and heating to hundreds of
millions but annually leaves an estimated 25,000 sz
of forest degraded or destroyed (Myers 1979). Timber
and vegetative fibers are cut for construction of houses
and other structures. Fish, wild animals and medicinal
plants are all harvested in great quantities by low in-
come peoples and serve as important nutritional supple-
ments (Budowski 1978). With prime lowland farming areas
in the tropics often dominated by large (sometimes
foreign owned) agricultural enterprises, peasant farmers
in many regions are forced to settle in wooded upland
zones. The fragility of many rain forest ecosystems
(i.e., nutrient poor soils often susceptible to erosion
upon the removal of native vegetation, Richards 1973)
coupled with farming practices ill-suited to these eco-
logic conditions has resulted in the deterioration of
large areas of forest. Commercial logging operations
provide inroads into previously unsettled regions which
are subsequently invaded by these landless farmers.
Forest industries themselves have increased production
sharply in recent years in an effort to keep pace with
the recent 14-fold increase in demand for tropical
hardwoods by developed nations (FAO 1978). This level
of utilization actually surpasses that used within the

regions where the timber originates. The wood industry



and the cultivators that follow closely behind together
account for the elimination of approximatély 200,000 sz
of tropical rain forest per year (Myers 1979). The con-
version of forestland to pasture for livestock is another
problem which is especially acute in Latin America.
Around 20,000 sz of primary forest are cleared annually
in Central and South America for the establishment of
large ranches (Myers 1979) with a significant proportion
of the cattle being exported to developed nations
(Eckholm 1976). Urbanization, mining, engineering works
and the careless use of toxic chemicals are just some of
the other activities of man which have contributed to the
demise of these tropical resources.

 Until recently, much of this destruction has gone
unchecked. However, there is increasing evidence that
impacts from this degradation will not remain confined
within the borders of developing nations but will have
widespread reprecussions (IUCN 1979). The loss of wild
cultigens, for example, could adversely effect the
future of the temperate zone agroindustry (Myers 1979).
Consequently, tropical deforestation is becoming a focal
point for many international conservation and development
programs. The International Union for the Conservation
of Nature and Natural Resources (IUCN) has identified

this problem in its "World Conservation Strategy" as a

primary target for global resource protection efforts:



Tropical forests are an important renewable resource,
acting as a reservoir of genetic diversity, yielding
a continual supply of forest products if managed
sustainably, helping to regenerate soils and protect
them from erosion, protecting areas downstream from
floods and siltation, buffering variations in climate,
and providing recreation and tourism. If tropical
forests are exploited—as generally they are—with
scant regard for their ecological characteristics,
the resource cannot renew itself . . . International
action to conserve tropical forests is required most
urgently in West and East Africa, South and Southeast
Asia, Central America and Mexico, and parts of South
America (IUCN 1979).
The Agency for International Development (AID) of the
United States has also recently implemented watershed
and the wildland management projects in several tropical
humid forest regiomns.

Although the loss of genetic material, extirpation
of plant and animal species and general ecosystem dis-
ruption of these diverse systems has received increasing
publicity, there is another rain forest inhabitant which
is also disappearing -- the human indigenous cultures
which have for millennia occupied and in some cases
flourished within the tropical woodland biomes. They
and their wealth of ecosystem knowledge have, over the last
several hundred years, been radically altered by European
colonization and the expansion of Western culture into
these formerly isolated zones (Gross 1975). The results
have been tragic. In the Americas alone, it is estimated
that Indian populations have been reduced from several

million in pre-Colombian times to around a million today



(Prowl, pers. comm.). In places where outright genocide
did not occur, inappropriate "acculturation' programs
have left many of these indigenous peoples caught between
two worlds, that is, ignorant of their own cultural
heritage and rejected by Western cultures (Watters 1971).

This social disintegration has been accompanied by
a breakdown of traditional food producing systems. Eco-
logically sound techniques for harvesting and managing
the tropical moist forest which took thousands of years
of experimentation, were abandoned or forgotten (Miracle
1967). In many cases they were replaced with technol-
ogies and practices which were insensitive to the fragile
écological and social systems and left both of these in
disarray (Nietschmann 1973).

In the developing Neotropical nation of Honduras,
the global pattern of ecological and social disruption
upon colonization is exemplified. Over half of that
nations original forest cover and most of its indigenous
population has been eliminated since the conquest (Glick
1980). Vestiges of formerly abundant Indian groups
survive only in isolated zones often buffered from
Western influences by intact wildland resources.2 How-

ever, non-indigenous cultural traits and values imposed

2Regions considered ''wildlands' are ''territories of land
and water which have been little affected by modern man,
or have been abandoned and are reverting to nature."
(Miller 1978). \



upon even these people are supplanting their native cul-
tural heritage. Alcoholism, social disintegration and
ecosystem abuse are common manifestations of this social
reorientation (Glick 1980).

As with the problem of tropical forest destruction,
this situation has also been the recipient of some global
concern by a variety of humanitarian and even conserva-
tion and development agencies (IUCN 1980). Although many
of these efforts have been minimal, somé groups such as
AMARU IV, the International Working Group on Indigenous
Affairs (IWGIA), Survival International and others have
been actively involved in aboriginal protection and
development (Bentley 1979).

Like much of the earlier work in conservation, most
groups and individuals involved in these efforts have
taken a philosophical, humanitarian or even religious
justification for promoting cultural heritage preserva-
tion. Only recently have pragmatic arguments been pro-
posed for the defense of native peoples. Their knowledge
of tropical ecological features and their appropriate use
is beginning to be perceived as a human resource of inter-
national significance, which merits adequate protection.
The National Academy of Science recently issued this
statement in relation to research priorities for tropical

biology:



Another major gap in our scientific information
concerns the functioning and adaptation of human
populations in the tropics. Aboriginal popula-
tions have long existed in tropical forests and
possess considerable knowledge about them. Human
diversity as well as biological diversity is being
reduced world-wide, and the rich variety of con-
ceptual and agricultural expression that character-
izes the thousands of people living in the tropics
is of great theoretical interest . . . (NAS 1980:
35).

This concern for traditional land uses should not be
construed as an argument for depriving these people the
opportunity to advance and improve their quality of life.
It is rather to facilitate this in such a manner that
‘negative ecological and social impacts of development
are kept at a minimum. Of equal importance is that their
wealth of indigenous knowledge not only be retained but
actually recorded and disseminated for implementation in
biologically similar regions (Vandermeer 1980).

The peculiarities of the problem of maintaining the
cultural integrity of native peoples and utilizing their
knowledge—the fact that it is almost global in perspec-
tive and multidisciplinary in scope—has made it a dif-
ficult one to approach. Although much of the baseline
data on indigenous lifestyles has already been gathered,
little has been assayed in relation to its usefulness for
introduction into tropical development programs. Also,
few recommendations for actually facilitating this

transfer have been proposed. With this in mind, the

theoretical justification for initiating the collection



and transfer of native technologies to aid in identify-
ing sound development practices for the humid tropics is
presented in this thesis. A series of action plans and
guidelines for actually initiating indigenous technology
transfer programs utilizing the international Biosphere
Reserve Program is also included. The Biosphere Reserve
Program is sponsored by the United Nations Education,
Science and Cultural Organization (UNESCO) with the
assistance of cooperating nations. It is an effort to
establish a network of protected wildland units encom-
passing represéntative samples of the earths major bio-

logical provinces (UNESCO 1973).3

Research Design

Development of this topic included both field re-

search and literature review. Over a period of four

years several investigations were carried out within the
Rio Platano Biosphere Reserve located in the northwestern
sector of Honduras known as La Mosquitia. The researcher
worked closely with Honduran wildland planners, represent-
atives from the Man and the Biosphere Program (MAB)—the
sector of UNESCO administering the Biosphere Reserve pro-

ject—and other related international conservation

3 The Biosphere Reserve Program is described in detail in
Chapter 3.



organizations. These trips culminated in the redaction
of the Rio Platano Management Plan.

Background information concerning the MAB program
and biosphere reserves was collected for the elaboration
of a case study on the evolution of the Platano Reserve.
This was prepared for the Integrative Studies Center of
the School of Natural Resources, University of Michigan.
Contacts were made with the MAB Secretariat in Paris
which coordinates international MAB activities, the U.S.
MAB Secretariat in Washington and with several associated
agencies. These include among others: the Tropical
Agricultural Research and Training Center (CATIE) in
Cbsta Rica, the Department of Renewable Resources (RENARE)
and the MAB committee in Honduras, and the Sierra Club
International Division in New York. Interviews with
representatives involved in related efforts were held
and several United States Biosphere Reserves were visited
during the summer of 1980.

Under the guidance of faculty members from the
Department of Anthropology, University of Michigan, an
investigation of natural resource utilization practices
from the humid tropics was initiated. Other anthropol-
ogists and natural resource managers with expertise on
this subject were consulted.

It was during this exposure to the ethnographic

literature that the author began to perceive the
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relevance of anthropological data to natural resource
conservation projects. When it was realized that few
efforts of this nature had been attempted, a strategy
was formulated which might facilitate such a transfer
of information. Experience with biosphere reserves led
the investigator to believe that the MAB program could
provide the necessary framework for initiating such an
endeavor.

Physical and managerial components needed for this
indigenous technology transfer were formulated and seemed
to fit into the theoretical Biosphere Reserve framework
which is presented in Chapter 3. When applied to an
existing reserve (the Rio Platano) this concept not only
appeared to be feasible but also seemed to contribute to
the successful operation of the reserve. Although true
assessment 6f this proposal could occur only after mon-
itoring the operation of indigenous technology transfer
programs, the justification for initiating such activi-
ties as well as project guidelines for its realization

are included here.

Presentation of Thesis

Following this introduction, the second chapter will
describe food procuring activities of tropical forest
dwellers which could have applications in comparable

ecologic zones. Though not an exhaustive study, it has
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been carried out to demonstrate that a plethora of knowl-
edge on sound land use practices for tropical moist for-
ests already exists in the literature. Much of the ex-
perimental work of institutions attempting to perfect
forestry and agricultural techniques for the humid tropics
could seemingly be circumvented by studying what has been
done in the.past or is still being practiced in some
isolated regions.

After reviewing these potentially transferable hunt-
ing, gathering and agricultural activities, a strategy
for further collection and dissemination of this type of
information by means of MAB's Biosphere Reserve Program
is outlined in Chapter 3. In Chapter 4, a methodology
is presented for incorporating an indigenous technology
program in Honduras' Rio Platano Reserve. Chapter 5
suggests a development sequence and guidelines for the
effective initiation and operation of such projects in
similar areas. The closing chapter summarizes thesis
findings and includes several recommendations related to

indigenous technology transfer programs.



CHAPTER 1II

INDIGENOUS UTILIZATION OF TROPICAL
HUMID FOREST ECOSYSTEMS

Indigenous peoples are defined as: 1) inhabitants of
rural areas that practice subsistence and largely tradi-
tional agricultural and hunting and gathering techniques
and have retained much of their archaic language, customs
and a social structure distinct from the national culture
(AMARU IV 1980), and 2) highly civilized native groups such
as the highland Andean peoples, some of whom have remained
culturally intact while others have adopted introduced life-
styles (Miller, pers. comm.). Much like the ecosystems in
which they reside, indigenous populations occupying trop-
ical moist forest regions are characterized by their diver-
sity (Hutterer 1976). Even cultural groups which share the
same language and tribal identification may be widely di-
vergent in their resource utilization patterns depending
on the characteristics of their habitat.

The Miskito Indians of Nicaragua, for example, have
based their socioeconomic structure and their entire
lifestyle around the hunting and sale of sea turtles

(Nietschmann 1973). Two hundred miles north, Indians of

12
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the same linguistic and cultural stock have no interest
nor skill in capturing these reptiles. They are, how-
ever, very adept in diving for lobster (Glick 1980). The
difference between the two groups can be explained by
investigating their natural environment. The Nicaraguan
coast has long been recognized as an important sea turtle
feeding ground, primarily because of the existence of
extensive sea grass beds (Nietschmann 1973). The Honduran
coastal area though almost devoid of large turtle popula-
tions is, because of its extensive mangrove swamps, an
area abundant in lobster and shrimp. Thus, two segments
of the same cultural group have developed divergent
nétural resource harvesting traits.

This is true of most indigenous groups occupying
humid tropical areas. Until recently, lay persons and
even some scientists have mistakenly categorized rain
forested areas as being homogenous and lacking any ap-
preciable variation. We are now finding that this is
far from true and even large expanses of superficially
uniform woodlands such as those of the Amazon Basin are
actually composed of diverse biotopes and habitats
(Ross 1978). Accordingly, a variety of resource utiliza-
tion practices have evolved among those forest dwellers
and sweeping generalizations about their land use char-

acteristics can often be erroneous.
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One common example of the misconceptions often
related to aboriginal lifestyles revolves around the
stigma of slash and burn agriculture. Generally, one or
a few methodologies for practicing this farming tech-
nique are described and applied to all peoples involved
in swidden systems. To some degree this may be true
when dealing with those groups whose lifestyles have
been severely altered by outside influences. But it is
seldom the case with culturally intact native groups.
Literally, dozens of agroecosyétems may exist for just
one tribe, ifbthey occupy varying terrain (Conklin 1957).

Another characteristic of these people is their
diversified food gathering techniques. Generally, some
form of hunting and fishing provides necessary protein
intake. This is complemented by stationary or migrating
agricultural practices which supply needed éalories. In
some cases, as with the Guaymi Indians of Panama, hunting
and farming activities are integrated into one system
termed "garden hunting", which will be discussed later
(Linares 1976).

The effectiveness of any hunting and gathering or
agricultural practice among these groups is determined
by their level of social organization. Maintenance of
religious and social ritual is of utmost importance in
insuring ecologically sound utilization and appreciation

of natural resources (WWF 1980). This is exemplified by
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the complex system of taboos and customs which shape and
direct the resource harvesting patterns of many of these
groups.

Scarce and commonly shared resources such as land
for agriculture and wildlife for protein are oftentimes
subject to a highly structured allocation system (Ross
1978). Although this may take the form of ésoteric
religious or magical practices, it nevertheless is often
based upon ecological principles (Hutterer, pers. comm.).

Warfare among several tribes in the Amazonian region
has been an integral part of their cultural development.
Many reasons for this seemingly self-destructive conflict
have been proposed including the adoption of armed con-
flict as an adaption to low protein availability (Gross
1975). Warfare substantially regulates population growth
of small native communities, thus reducing human pres-
sures upon fragile tropical ecosystems.1 It is also
theorized that constant warfare results in the indirect
creation of "nmo man's land'" regions which serve as a
wildlife refuge where animal species may reproduce un-
hindered by human predation, later to be harvested when

they migrate out into occupied territories (Gross 1975).

1Although warring may limit population growth among small
isolated indigenous groups, it should be noted that the
characteristic "baby booms" which follow large scale wars
have generally caused global population increases (Stapp,
pers. comm., and Miller, G. T. 1975).
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The final yet perhaps most salient feature of prim-
itive indigenous societies is the almost global deteri-
oration of their social and environmental make-up
upon contact with non-aboriginal cultures. Much like the
ecosystems in which they dwell, they have developed a
multitude of adaptations and symbiotic relationships and
occupy well defined and very specialized niches. Al-
though diverse and stable under unaltered conditions,
the tropical rain forest is known to be extremely sus-
ceptiblé to even minor alterations in its composition
(Richards 1952). Among the oldest of the planet, these
ecosystems have experienced fairly uniform environmental
cbnditions for almost 50 million years. They are char-
acterized by complex ecological interrelationships
(Gwynne 1976) and have been the home of some of the most
jsolated and highly adapted societies on earth. Alter-
ation of their natural or cultural environment also sends
far-reaching impacts which can disrupt all but the most
resilient groups.

Under natural conditions these peoples seldom in-
corporate any practice into their lifestyle which will
jeopordize their harmonious relationship to the environ-
ment. Generally, only with the advent of outside social
and economic influence does one find evidence of native
people disrupting the carrying capacity of local eco-

systems (Conklin 1957).
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For example, traditionally the Miskito Indians of
Nicaragua have exploited local turtle populations at a
rate which insures their sustained yield of protein and
other goods. However, the recent inception of large
scale commercial trade in turtle products has upset this
system causing a severe decrease in turtle populationms.
This in turn is leading to the social disintegration of
these peoples as their traditional communal organization
gives way to independent competition which in this case
may not be the most appropriate social system for their
environment (Nietschmann 1973). 1In a similar vein, in-
creasing pressure upon migrating agriculturalists in the
form of economic incentives for surplus production or
augmenting competition for their land by outsiders is the
major cause of abandonment of sound swidden practices and
the adoption of potentially destructive farming tech-
niques (Rappaport 1971).

Indigenous Uses of Humid
ropical Forests

Hunting and Gathering

As mentioned previously, food producing activities
of many native cultures can be categorized into hunting
and gathering (which includes fishing) and migrating or
stationary agriculture (which includes animal husbandry).

Hunting and gathering in this paper is defined as the
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harvesting of naturally occurring and propagated plant
and animal species. It includes such activities as hunt-
ing and trapping of wild game and gathering of their eggs
or offspring, and the collection of plants and their
products. These organisms can be utilized for a variety
of purposes such as protein sources, medicinal extracts,
clothing, shelter, ceremony and magic, and myriad

other goods and services. Several which demonstraﬁe
their potential for application in the regional develop-
ment of similar areas are described. Many of these activ-
ities could profit from some modification such as the in-
corporation of appropriate modern technology into their
désign or the infusion of indigenous practices from other
cultural groups. Nevertheless they present those inter-
ested in ecologically and culturally sound development

a time tested base upon which to build regional develop-

ment strategies.

Medicinal Plants

Over 507 of the medicines we buy in the pharmacy
come directly from plant sources. Most of these plants
are found in tropical areas (Myers 1979). At this time,
a very small percentage of tropical forest plants have
been assayed to determine their medicinal qualities.
Indigenous cultures retain a storehouse of knowledge in

the use and applications of these plants for medicinal
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purposes. Without pharmacies they have by necessity
collected this information for the simple reason of sur-
vival.

The Bayano Cuna Indians of Panama use plants to
treat such varied illnesses as infections, toothaches,
back pains and stomach aches (Bennet 1962). Although
their average life span is below the Panamanian national
average, it is still quite high considering their rigor-
ous existence and the fact that the major disease --
tuberculosis -- was recently introduced.  Treatments for
this malady have not benefited from years of experimenta-
tion as is the case for moré common naturally occurring
illnesses. )

Several anthropologists have cited the use of plants
for birth control and for abortion (Bennet 1962). And
not only are plants used for human illnesses, but it is
also common to treat injuries and sicknesses of domestic
animals with these natural cures. Piroplasma, pneumonia,
sunstroke, inflammation of the throat and diarrhea, all
common maladies of livestock in the Congo, are treated

with plant derived medicines (Miracle 1967).

Wild Plants for Food

The great variety of edible wild roots and tubers,
plants, shrubs, and tree products, not only serve as a

vital dietary supplement for native peoples but also
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makes up the genetic stock of many of our most important
commercial herbacious foodstuffs (Myers 1979). Such
important crops as rice and corn originated in the wilds
and we still depend upon feral strains for the develop-
ment of new varieties. The Maya of the northwest Guate-
malan highlands alone cultivate 166 varieties of corn
(Stadelman 1949:112). Besides these more conspicuous
grains, there are an estimated 80,000 edible plants
(Myers 1979), most of which have yet to be investigated
by scientists. Primitive cultures, however, have for
millenium harvested these naturally occurring foods and
in some cases incorporated them into their agricultural
Systems (WWF 1980).

A good case in point is the productive yet wild
occurring Sago palm (Metroxylon sp.) in Melanesia and
Indonesia. Sago is considered to be the known plant for
which man can obtain the largest yield of carbohydrates
with the least amount of labor (WWF 1980). The palm
itself grows in swampy aréas often unsuitable for most
types of agricultural activity. The Sago starch is
produced by cutting the tree, pounding and straining the
pith and then sundrying the starchy residue. One species
of Sago is cut and left to rot. Beetle larvae which
thrive in the decomposing logs are later collected and
serve as an important protein source. Several naturally

found palms of the Americas such as the moriche palm
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(Maurita flexuosa) in Venezuela which is exploited by
the Warao Indians also produces large quantities of
carbohydrates. In the case of this Amazonian tribe, the
moriche serves as their staple food (Townsend 1973).

For every plant cultivated by native peoples, many
‘more wild ones are collected for food, medicine or
shelter which can often eventuate in domestication. The
ratio of the varieties of plants cultivated to those
known or gathered from the wild is on the order of 1:20
in the tropical Amerindian groups (AMARU IV 1980).

Wild Plants for Construction
and Clothing

At the present time, the development of the forest
industry in the humid tropics has been severely handi-
capped by the derth of‘iﬁformation on the construction
qualities of various tree and plant species (Preston
1980). But most forest dwelling native peoples directly
depend upon these materials for building shelters,
furniture, tools, implements, boats and other goods.
Many species which have only recently been identified by
scientists have long histories of indigenous use.

In the Mosquitia of Honduras, for instance, Paya
Indians have identified several hardwood species suitable
for the construction of various types of boats and dug-

outs (RENARE 1978). In Southeast Asia bamboo is one of
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the most common construction materials, not only for
houses but for furniture and tools (Budowski pers. comm.).
Although bamboo grows naturally and has been introduced
into several parts of Latin America, it is seldom uti-
lized except in Ecuador because of a lack of techno-‘
logical expertise in working this material (Budowski

pers. comm.).

Many indigenous groups presently or recently fabri-
cated their clothing from various plant and tree species.
The Luvale tribe of the Congo basin utilize the abundant
raphia palm to produce the raw materials for clothing
needs (Miracle 1967). The Miskito Indians of Honduras
who formerly utilized the "tunu' bark to make clothing,
now produce items made from this material such as vests

and purses to sell to export shops in the capital city.

Hunting

Because of its extreme importance in providing
needed protein and owing to the general scarcity of game
species (as compared to the African savannah or more
temperate regions), hunting has reached a high degree of
specialization among tropical forest dwelling peoples of
Latin America (Ross 1978, Gross 1974). Intricate reli-
gious and magical ceremonies often surround hunting
activities and taboos placed upon certain game animals

are common. It is theorized that these taboos serve to
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regulate hunting of rare or easily exterminated species
(Ross 1978). The Jivaro tribe in the Amazon, for example,
has established taboos which prohibit harvesting several
wildlife species. Upon further inspection, one finds
that most of these tabooed creatures are those with low
reproductivity rates or those which generally cannot
tolerate extensive hunting pressure such as the tapir

or capybara (Ross 1978). Investigation of hunging magic
and taboos could give regional wildlife managers a fair
idea of which populations would be conducive to harvest-
ing.

Indigenous hunting practices are often more effec-
tive than introduced weapons such as the rifle or shot-
gun. Use of poison tipped arrows and darts have been
found to be very appropriate for hunting common arboreal
species such as monkeys and sloths. This is because
curare, the muscle relaxant used to coat the projectile
points promotes the dropping of these species when they
are hit. There is often a waste of meat when these
animals are shot with a gun because of their reflex re-
action to cling when injured (Ross 1978). These '"silent"
weapons also allow a hunter to down an animal without
causing other potential game to flee (Ross 1978).

As mentioned before, warring tribes often establish
"no man's land" regions which also serve as refuges for

wildlife. 1In areas where there is no inter-tribal
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conflict, it is common to find sacred or even "haunted"
forests (Conklin 1957) which are completely protected
and seldom visited. These probably serve the same wild-
life and watershed managemént purposes.

A point which is repeated in most ethnologies deal-
ing with subsistence agriculture in tropical forest zonmes,
is the abundance of wildlife which congregates and often
seriously degrades horticultural plots (Conklin 1957,
Spencer 1966, Freeman 1955). Olga Linares, an archaeolo-
gist working in the tropical moist forest of Panama has
theorized that indigenous cultures in this area actually
managed this wild game in such a manner that it would
continually yield adequate supplies of protein (Linares
1976). In this way, wildlife populations were artifi-
cially increased and served as a substitute for domesti-

cated livestock.
Agricultural Systems

A thorough description of the variety of indigenous
agricultural practices is beyond the scope of this paper.
It is, however, feasible to outline some of the general
characteristics of indigenous horticulture and identify
innovations of particular groups which may have applica-
tions on a broader scale.

Agriculture in a primitive society that has remained

relatively isolated from outside influences can usually
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be characterized as being at a subsistence level. Sur-
pluses may occur but they insure extra foodstuffs in
years of drought or crop failure. Many times this excess
(usually a starchy tuber such as sweet potato or cassava)
supplements the diet of domestic animals such as pigs
(Rappaport 1971).

The general agricultural strategies are: 1) systems
that will require extensive labor input such as the con-
struction of terraces and irrigation systems (as formerly
practiced by the Maya and Inca) or 2) the light cyclical
use of land as in slash and burn swidden cultivation.

A third strategy could be considered a combination of the
two and this would include some agroforestry practices
where crops and trees are combined and the plots are
continually manipulated to some degree.

Generally, native agriculturalists practice shifting
slash and burn agriculture, a method superficially very
similar to that practiced by peasant farmers around the
tropics. However, upon further inspection one finds that
these indigenous farmers have more often than not highly
developed and oftentimes quite appropriate horticultural
methods (Conklin 1957).

Intricate social and religious rituals regulate land
use and allocation and many customs are very important in
achieving efficient utilization of the land. The Hanunoo

of the Philippines, for example, recognize a variety of
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soil types and indicator species and will not plant in
areas that do not demonstrate certain characteristics.
Conklin describes a practice among the Hanunoo known as
patuk in which a stalk of bamboo is pounded into the
ground. If soil is found all the way up to the node,
this is a good omen and the sign of an ideal spot for
planting. If little dirt has filled the cylinder, the
area is avoided for agriculture. This, like many of
their magical traditions, may deal with highly technical
agronomical criteria such as soil compaction and soil
moisture, drainage and in the case of indicator species
-- soil fertility.

Many groups establish set migration patterns to
insure adequate fallow times for their crops and adequate
distribution of land (Spencer 1966). Because reforesta-
tion (if not propagated by man) occurs from the sides
(Richards 1952), plots are oftentimes completely sur-
rounded by forests to promote rapid regeneration.

Slash and burn agricultural practices have been
categorized by various anthropologists as varying in
their complexity and sophistication. These range from
merely cutting, burning and planting of crops to selec-
tive cutting, burning and planting of crops with tree
species. Several characteristics of the basic cutting,

burning, planting and harvesting scheme will be described.
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Cutting and Burning

Whereas fires from the swidden agricultural plots of
subsistence peasant farmers of the tropics’often rage out
of control, those of many of the primitive aboriginal
cultures are strictly regulated. Among the Hanunoo,
wind and weather conditions must be such that they facil-
itate a '"good burn" yet will not run out of control. One
and sometimes several fire lines are dug around agri-
cultural plots and special techniques such as backfiring
are used to direct the flames (Conklin 1957).

Several tribes in the Congo area burn vegetative
refuge under piles of dirt to produce a type of compost
which is rich iﬁ nutrients and organic materials (Miracle
1967). Unburned logs are sometimes laid across the grade
of the slope to retain the soil (Rappaport 1971). Fences
are often built with some of the downed trees and shrubs
to protect crops from marauding livestock and animals

(Rappaport 1971).

Planting

A wide array of planting methods are used by these
forest cultures. Many groups, especially those of the
Congo basin, have developed a variety of fertilizing and
composting techniques (Miracle 1967). Nutrients released

through burning are supplemented with compost and mulch
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composed of domestic household wastes, extracted weeds
and sometimes human and animal fecal matter. This is
often processed in compost piles and when thoroughly
decomposed, spread on fields. Sometimes livestock cor-
rals are periodically relocated with agricultural plots
replacing them. This is also true with living sites.
Ant mounds and termite mounds in this same region of the
Congo are often considered prime planting areas because
of their concentration of organic materials (Miracle
1967).

Planting stock usually includes not only crop
species but also several varieties of each cultigen.

The Iban of Sarawak plant literally dozens of strains of
rice which insure not only the survival of at least some
of the varieties but also continual year round produc-
tion (Freeman 1955). This is also true of many other
indigenous agricultural groups. Aboriginal tribes in
New Guinea have over 12 varieties of taro plant and omne
group, the Tsembaga, can name 264 varieties of edible
plants representing 36 species (Rappaport 1971).

Several special planting techniques are practiced
depending on local ecological conditions. Some groups
design small mounds and plant crops upon them. This
concentrates nutrients and decreases soil compaction
which inhibits the growth of root crops (Miracle 1967).

Others build terraces or dikes which can reduce soil
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erosion and retain soil moisture for water adapted plants
such as rice.

In maﬁy swidden plots, intercropping is the most
common planting method (Clarke 1976). Intercropping is
the seemingly random mixing of a large variety of culti-
gens in the same agricultural clearing. This practice
serves many useful functions. To some degree it mimics
the diversity of the primary forest ecosystems making it
less susceptible to insect pests or plant diseases.
Legumes intercropped with other cultigens fix nitrogen
in their roots and aid soil fertility. Some of the large
leafy species provide protective cover for shade loving
crops.

In agro-ecosystems where fruit trees are also
planted, agricultural plots actually resemble the natural
forest structure. Roots from these large plants and
trees help to retain soils. Leaves buffer the earth
from erosional effects of heavy rains and detritus from
larger plants fertilize and mulch other species (Clarke
1976). This stratification of garden plots also makes
maximum use of surface area and variations in vertical
dimensions (Rappaport 1971).

In his study of the Tsembaga of New Guinea, Rappa-
port outlined the subsistence agricultural practices of
a woodland peoples which actually promoted the regenera-

tion of the forest in their agricultural clearings.
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Selective weeding is done with special care taken not to
uproot tree species which have become established. As
stated by Rappaport " . ... a Tsembaga gardener is almost
as irritated when a visitor damages a tree seedling as
when he heedlessly tramples a taro plant.'" Tree growth
prevents the introduction of‘grasses which can inhibit
forest succession from occurring. However, it also makes
harvesting and weeding increasingly difficult and often-
times causes the premature abandoning of horticultural
plots. The ecological adaptation of this early abandon-
ment is that complete soil exhaustion is avoided and
natural regeneration promoted (Rappaport 1971). As
Rappaport pointed out, this is a classic example of the
thesis that Howard Odum and Ramon Margalet have argued
for years: " . . that in complex ecosystems, successful
species are not those that merely capture energy more
efficiently than their competitors but those that sustain

the species supporting them" (Odum 1971).

Domestication of Wildlife Species

Domestication of wild species is practiced on a
limited scale by some tropical forest groups although
those who periodically migrate are hesitant to be burdened
by animal stock. Although animal capture and propagation
seems to be more of an incidental occurrance rather than

an actively pursued practice (Nietschmann 1973, Bennett
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1962), it still holds much potential for implementation
in humid tropical regions. Many groups collect the
offspring of animals which have been hunted such as paca
(Cuniculus paca), peccary (Pecari angulatus) and white
tailed deer (Odocoileus virginianus) in the American
tropics and raise them in enclosed areas within their
villages (Nietschmann 1973). In New Guinea, domestic
pigs are allowed to reproduce with feral pigs, thus
producing a hefty swine well suited for forest foraging
(Rappaport 1971). Natives living in the varzea (sea-
sonally flooded) region of the Amazon basin often capture
and raise the giant Arran turtles (Podocroemis expansa)
in small enclosed lakes. It is estimated that a one
acre lake of these turtles can produce 440 times more
meat annually than a one acre cattle pasture (22,000 1b./
acre/year vs. 50 1lb./acre/year) (Ayensu 1980).

There seems to be several species such as the
capybara (Hydrochoerus hydrochaeris), peccary (Tayassu
pecari) and tapir (Tapirella bairdi) which show great
promise for domestication in the American tropics
(Espriella 1975). 1In Africa, game ranching has become
firmly established in many areas with wild species being

raised for domestic consumption (Surujbally 1978).
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Indigenous Technology Transfer to
" Regional Development Programs

Until recently, the term ''technology transfer" in
development nomenclature usually denoted the vertical
transfer of information and technology from northern
temperate developed countries to the lesser developed
nations of the tropics. The results have been termed
in many cases disastrous, both environmentally and
socially. These practices are more often than not ill-
suited for the distinct ecological and cultural features
of tropical zones and have caused documented widespread
ecological degradation and social disintegration (Farvar
and Milton 1972). With the recent advent of development
strategies which take conservation into account, consid-
eration is given to local resources, technologies, and
human and natural features in all aspects of the develop-
ment process. Indigenous exploitive practices have
evolved over thousands of years. Many costly and time
consuming research projects related to tropical forest
management could be reduced, and the tendency to 'rein-
vent the wheel" avoided.

Some agencies and institutions are attempting to
implement such programs: the National Amazon Research
Institute, the Mexican Institute for the Study of Medic-
inal Plants, the Catholic University of Peru, CATIE in

Costa Rica, the Agriculture and Anthropology Program of
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the University of Florida are a few. However, efforts
have been hampered by lack of funding and support from
both national and international agencies. (Agroforestry,
the rediscovered tropical agriculture technique is an
exception with much support and interest from inter-
national aid and development concerns.) One fledgling
effort in international conservation activities—the Man
and the Biosphere Program (MAB) Project 8, "Biosphere
Reserves''—could provide the needed organization and in-
frastructure for coordinating and implemehting such a
project. Not only is MAB 8 potentially capable of carry-
ing out extensive investigations of this nature but it
is also designed to facilitate experimentation and field
trails and later incorporate knowledge gained into

regional, national and international development programs.



CHAPTER III

INDIGENOUS TECHNOLOGY TRANSFER AND THE
MAB BIOSPHERE RESERVE PROGRAM

Overview of the Man and the
Biosphere (MAB) Program

The Man and the Biosphere Program came into being
at the 1970 meeting of the General Conference of the
United Nations Educational, Scientific and Cultural
Organization (UNESCO). Initiation of the project was
spurred by a growing awareness among the international
scientific community of the accelerating global deteri-
oration of the earth's biosphere. Also recognized was
the generally ineffective results of non-integrative
efforts to combat these problems. At this meeting, the
International Coordinating Council (ICC) for MAB was
formed and charged with designing the programs guide-
lines (UNESCO 1977).

The MAB program was really an offshoot of the Inter-
national Biological Program (also a U.N. sponsored pro-
gram) but differs from the latter in that it stresses
intergovernmental cooperation and is oriented toward
actual management of natural resources and their utiliz-
ation (Gilbert 1978). The unique aspect of MAB is its

integrative international approach to resource issues

34
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arising from man's intervention with natural systems. It
attempts to provide the heretofore missing link between
scientific disciplines and application of resultant know-
ledge and technologies (Franklin 1977).
The major focuses of MAB efforts include:

the general study of the structure and function of

the biosphere and its ecological regions to provide

an improved environmental information base for

decision making;

systematic observation of changes brought about by

man in the biosphere in order to provide new tools

for environmental planning and resource management;

the study of the effects of these changes upon human

populations to improve our ability to predict these

effects and to develop new strategies to lessen their

disruption to human lives;

meeting the educational and information needs relat-
ing to these subjects. (U.S. MAB 1977.)

Thus, MAB is one of the first international organi-
zations to provide a framework for coordinating diverse
global efforts in research conservation and training.

At this time 82 nations are involved in the MAB program.
Activities are guided and supervised by the International
Coordinating Council (ICC) which is composed of represen-
tatives from over 30 nations. It is the role of the ICC
to develop international guidelines for MAB while
national committees in each member country define and

organize national priorities within ICC guidelines.l

lA.pproximately 87 National MAB Committees had been es-
tablished by 1979 (Risser and Cornelison 1979).
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The ICC also organizes special working groups and expert
panels to assist national efforts and coordinate inter-
national activities (Gilbert 1978). An integral com-
ponent of the MAB philosophy is the promotion of the
projects on the regional and sub~régiona1 levels (i.e.,
inter-nation cooperation on shared environmental issues.
The International Coordinating Council has selected
14 project areas which receive the bulk of emphasis and
effort. Projects 1-7 focus upon several of the earth's
major ecosystems (forests, grazing lands, arid lands,
fresh and marine water, islands, mountains and tundra).
Project 8 is concerned with biosphere reserves and
Projects 9-14 are oriented toward "'systems and processes"
(major engineering works, demographic changes, urban
systems, pesticide use, environmental perception, and
pollution). An integrative approach to resource manage-
ment is emphasized in all of these projects. None are
considered to be mutually exclusive or independent of

the others.

Project 8 - Biosphere Reserves

Project 8 of the MAB program, ''Conservation of
Natural Areas and the Genetic Material they Contain", is
designed to develop an international network of pro-

tected wildland units which represent the earth's major

biological provinces.
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These protected areas are of vital interest and
importance to the nations of the world because of
their role in scientific research, education and
training. They represent baselines or standards
against which change can be measured and the per-
formance of other ecosystems judged. They repre-
sent a mechanism for conserving genetic materials
of currently or potentially useful plant and
animal species. And, they are areas of land and
coastal environments containing representative
examples of natural biomes or habitats through-
out the world protected so that as complete as
possible a sample of such biomes are preserved
for future generations. (UNESCO 1976.)

In 1974, a UNESCO task force met and formuiated
criteria and guidelines for the choice and establishment
of biosphere reserves. In this same year several nations
announced the declaration of reserves. Since then, 35
countries have become involved in the project (Risser
and Cornelison 1979).

The MAB Task Force for Project 8 recommended
that a biosphere reserve should meet each of the
following objectives: conservation, research,
education and training;

1. to conserve for present and future use, the
diversity and integrity of biotic communities
of plants and animals within natural ecosys-
tems, and to safeguard the genetic diversity
of species on which their continuing evolution
depends;

2. to provide areas of ecological and environ-
mental research including, particularly base-
line studies, both within and adjacent to
such reserves, such research to be consistent
with objective (1) above;

3. to provide facilities for education and train-
ing. (UNESCO 1974.)

More detailed description of reserve characteristics

include the following:
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1. Biosphere reserves will be protected areas of
land and coastal environments. Together they
will constitute a world-wide network linked by
international understanding on purposes, stan-
dards and exchange of scientific information.

2. The network of biosphere reserves will include
significant examples of biomes throughout the
world.

3. Each biosphere reserve will include one or more
of the following:

(a) Representative examples of natural biomes.

(b) Unique communities or areas with unusual
natural features of exceptional interest.
It is recognized that representative areas
may also contain unique features, e.g.,
one population of a globally rare species;
their representativeness and uniqueness
may both be characteristics of an area.

(c) Examples of harmonious landscapes result-
ing from traditional patterns of land use.

(d) Examples of modified or degraded ecosys-
tems capable of being restored to more
natural conditions.

4. Each biosphere reserve should be large enough
to be an effective conservation unit, and to
accommodate different uses without conflict.

5. Biosphere reserves should provide opportunities
for ecological research, education and training.
They will have particular value as benchmarks
or standards for measurement of long-term
changes in the biosphere as a whole. Their
existence may be vital to other projects in the
MAB programme.

6. A biosphere reserve must have adequate long-term
legal protection.

7. In some cases biosphere reserves will coincide
with, or incorporate, existing or proposed pro-
tected areas, such as national parks, sanctu-
aries or nature reserves. (UNESCO 1978.)



39

MAN AND THE BIOSPHERE PROGRAM

MAB INTERNATIONAL COOPERATING ORGANIZATIONS2
(82 participating countries)
INTERNATIONAL
UNESCO _ ,
N United Nations Environmental Program (UNEP)
<
International Coordinating Council Food and Agriculture Organization (FAO)
(38 nations)
. World Health Organization (WHO)
Secretariat World Meteorological Organization (WMO)
International Council of Scientific
Unions (ICSU)
International Union for the Conservation
of Nature and Natural Resources (IUCN)
United Nations Development Program (UNDP)
U.Ss. MAB
National Committee NATIONAL
+
Secretariat ———————p Federal Agencies
¥
Project Directorates Colleges and Universities

State Agencies

Private Organizations

Source: U.S. MAB Secretariat

2Cooperating Organizations include both international programs sponsored by the United Nations
such as UNEP and FAO as well as national governmental and non-governmental insitutions. Aid
from these organizations can range from technical assistance to actual funding of projects.
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Relationship of Biosphere Reserves to
" Indigenous Technology Transfer

Point 3 (c) of the aforementioned list of biosphere
reserve characteristics is one of the distinguishing
aspects of this program which makes it conducive to the
implementation of indigenous technology transfer projects.
In contrast to the typical national park which generally
excludes non-staff residents, a biosphere reserve may
allow former inhabitants to remain in certain areas if
the impacts of their lifestyle on reserve ecosystems is
negligible. This would include many of the more tradi-
tional native cultures.

Point 5 justifies the collection and assessment of
data on aboriginal land uses as well as the dissemination
and demonstration of knowledge gained by these studies,
possibly as a means of recuperating degraded areas (point
3 (d)).

As mentioned, a primary goal of the MAB Secretariat
is the establishment of an adequately sized wildland unit
in each of the world's biomes (IUCN 1974) for inclusion
within the reserve network. Although most countries have
already implemented some sort of natural area management,
the biosphere reserve concept is expected to build the
framework necessary to integrate these efforts into
sustainable development practices. Information acquired

through the study of natural and altered ecosystems within
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reserve boundaries will be extrapolated for use in local
and regional development, a theme similar to that pro-
posed in native technology transfer programs. In addi-
tion, reserves Should also be instrumental in formulat-
ing needed lines of communication between scientists,
resource managers and educators (Miller 1978).

To accomplish these goals, management and zoning
of reserves must have several special characteristics
not normally found in more traditional protected wild-
land units. The four major land use zones of the
idealized biosphere reserve as proposed by IUCN's Com-
mission on National Parks and Protected Areas (IUCN
1978) include: the Natural or Core Zone, the Manipu-
lative or Buffer Zone, the Cultural Zone, and the

Reglamation or Restoration Zone.
The Natural or Core Zone

This area is to be managed for minimum human inter-
vention, to serve as a baseline for the biotic region.
It should represent the most primitive, pristine remain-
ing samples of the region's natural ecosystems. The
zone should be of sufficient size to function as a self-
regulating biological unit even if surrounding land
degradation alters adjacent landscapes. The area, al-
though available for scientific and educational activi-

ties should not be altered by these activities.
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The Manipulative or Buffer Zone

This area, which generally surrounds the core zone,
serves as a buffer from outside influences. 1In contrast
to the core zone it allows for carefully managed manipu-
lative research, natural resource exploitation, tourism,
recreation, and educational and training programs to
occur. All activities within this zone should, however,
be in accord with the overall management strategy of the

reserve.
The Cultural Zone -

The cultural zone is managed to protect and study
on-going cultures and land use practices which are in
harmony with the environment. Local residents and their
activities are studied and this information is utilized
to promote appropriate land use in other areas of the
same biological region. In many cases these human set-
tlements contain indigenous cultures with long histories
of association with the land and natural resources of

the zone.
" The Reclémation or Restoration Zone

Generally, this zone contains areas which have been
degraded by either natural or man-caused impacts. This
can include areas where the carrying capacity has been

exceeded, species have been depleted or where major
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ecosystem alteration has occurred. Activities, research
and education focus upon reclamation of resources and
methodologies for restoring similar areas outside of the
reserve.

The idealized biosphere reserve would contain all of
these zones and would be managed by one governing organza-
tion with assistance from related agencies. The area
would contain sufficient facilities to allow for‘research
and educational activities and would be adequately pro-
tected from both internal and extefnal influences. The
four management zones should all fall within the same
biological region to permit comparability between them.

Unfortunately, owing to wildland scarcity, owner-
ship and existing land administration and use, it is
nearly impossible to find an appropriate area where all
of these zones are contiguous or even exist. In this
case, modifications of the ''idealized" biosphere
reserve must be implemented. Designation of a slightly
altered primitive area as the core zone or the location
of the other zones in outlying areas which are not
adjacent to the core zone may be necessary.

Administratively, few biosphere reserves are man-
aged under the idealized management concept, i.e.,
administered by only one agency. It is usually the
case that several institutions coordinated by one agency

or by the National MAB Committee, jointly manage a
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reserve. In some cases where the conservation unit strad-
dles the border between two or more nations, regional
management is necessary.

The objectives listed on pages 44-49 have been formu-
lated by the Secretariat as priority activities for MAB
biosphere reserves in the current 4-year development plan.
Several aspects of these objectives relate to the basic
components of indigenous technology transfer programs
which, although elaborated in greater detail in Chapters
4 and 5, can be briefly described as:

1. Formation of governmental and non-governmental agencies
-with the legal power and infrastructure capable of
efficiently managing indigenous technology transfer
projects.
2, Selection and establishment of biosphere reserves.
3. Involvement of local inhabitants in the management
process.
4. Carry out natural and cultural resource baseline
studies.
5. Formulate reserve and indigenous technology transfer
objectives.
6. Design reserve zoning, identify sites or native
technology projects.
7. Develop and implement native technology programs and

projects. Continually assess these activities.
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8. Secure long-term national and international financial
and’technical support.

If actually realized, the proposed operation plan
for biosphere reserves would create the needed human and
financial resources, organization, infrastructure and
legal mandate needed to construct the framework for com-
prehensive native technology projects. Objectives and
activities of the "Preliminary Elements of an Operational
Plan for Biosphere Reserves (1978-1982)" are listed below
and their relevance to indigenous technology transfer

programs indicated.

Objective 1: Completion of the world coverage of bio-
sphere reserves. .

Action: Analyze and evaluate the existing
network, identify obstacles in filling
existing gaps and establish priorities for
extending the network.

Relevance: This would provide protected areas in all
of the earth's biomes where indigenous
technology transfer programs could be
established.

Objective 2: Full implementation and demonstration of
the biosphere reserve concept.

Action: Single out pilot biosphere re-
serves representative of major biomes,
assess their present situation needs and
develop action plans. Concrete technical
assistance on model biosphere reserves.
Establish master management plans among
others.

Relevance: As discussed in detail in Chapter 4, native
technology programs are most effectively
carried out when they are included from
the onset in management plans. Although
few biosphere reserves currently have
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detailed management programs, initiation
of such efforts are planned for several
sites. This could give persons promoting
indigenous technology activities an oppor-
tunity to lobby for their incorporation
into biosphere reserve plans.

Objective 3: Implementation of ecological research in
biosphere reserves and establishment of
effective links with other MAB project
areas.

Action: Analyze research activities and
research potential of biosphere reserves
and develop a plan for effective integra-
tion of such research activities with
other MAB project areas.

Relevance: An integrated approach is a basic component
of indigenous technology transfer research.
Effective lines of communication not only
with other biosphere reserves but also
other MAB programs would greatly enhance
the effectiveness of efforts to utilize
native skills.

Objective 4: Develop means and ways for effective eco-
system and species conservation in bio-
sphere reserves.

Action: In particular, identify and pro-
vide for proper conservation and monitor-
ing of rare, endangered species in bio-
sphere reserves in cooperation with IUCN.
In cooperation with the scientific com-
munity develop further the theory of eco-
system conservation and translate theory
into practical actioms.

Relevance: As has been proposed in this thesis,
indigenous technology represents a pos-
sible means of aiding in the achievement
of ecosystem conservation. '"'Practical
actions' are a cornerstone of native
technology programs.

Objective 5: Identify future monitoring functions of
biosphere reserves and implement monitor-
ing schemes on a pilot basis.




Relevance:

Objective 6:

Relevance:
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Action: Develop suitable monitoring schemes
in cooperation with UNEP/GEMS, WMO and WHO.
Identify priorities for monitoring in bio-
sphere reserves and evaluate monitoring
potential of biosphere reserves. Implement
monitoring schemes on a pilot basis.

The evaluation and monitoring of indigenous
land uses is one of the prerequisites for
transferring native skills. Once these
technologies have been disseminated, further
monitoring is essential to assess their
appropriateness to their new practitioners.
Monitoring of man's impact on the biosphere
is of obvious importance in these reserves.

Establish education and training programs
for biosphere reserve managers and popula-
tions living within or close to biosphere
reserves. Use biosphere reserves for in
situ training of researchers in MAB.
Strengthen biosphere reserve functions in
the field of general environmental educa-
tion.

Action: Identify training needs for manage-
ment staff of biosphere reserves. Identify
on-going training schemes which could be
used by MAB. Adapt curricula to specific
training needs of biosphere reserve person-
nel. Identify environmental education ‘
needs of populations living within or close
to biosphere reserves. Develop programs
and models for participation of local pop-
ulations in biosphere reserve development
schemes. 1Identify a number of biosphere
reserves suitable for in situ training of
MAB researchers, define programs for in
situ training and provide for support.
Identify biosphere reserves with important
mass education functions and use their
interpretation programs as models for other
biosphere reserves.

Environmental education is both a necessity
for and a by-product of indigenous tech-
nology transfer programs. Both native
peoples and the recipients of their knowl-
edge must achieve an adequate level of
understanding of the program, its relation
to environmental conservation and the
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Relevance:

Objective 8:

Relevance:

Objective 9:
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biosphere reserve concept. While this
will, in many cases, necessitate an out-
side input, i.e., environmental educators,
much information is expected to be gener-
ated by the native peoples themselves as
their lifestyles and skills are studied
and documented.

Improve flow of information.

Action: Establish a computerized informa-
tion system for biosphere reserves clearly
describing the specific nature, functions
of biosphere reserves and links with other
conservation, research, monitoring and
training efforts. Establish a computer-
ized address list of institutions in
charge of biosphere reserves for direct
distribution of information.

Once again the importance of effective
lines of communication with relevant
agencies, individuals and conservation
activities for native technology programs
must be stressed. The proposed computer-
ized information system for biosphere
reserves could aid in this effort.

Provide for proper legal protection of
biosphere reserves,

Action: Establish guidelines for legal
protection of biosphere reserves. Monitor
legal status of biosphere reserves and
enforcement of legislation. Assist
countries in elaboration of legal measures
for biosphere reserve protection.

Including the establishment of indigenous
technology transfer programs in legisla-
tion securing protection of biosphere
reserves would insure long-term legal pro-
tection for these programs. As discussed
later, assurance of continued funding and
support is necessary for implementing
native technology activities.

Link up biosphere reserves with other
protected areas.
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Action: 1In particular, promote nomination
of selected biosphere reserves as world
heritage sites. Stimulate creation of new
biosphere reserves in association with
existing protected areas.

Relevance: Other protected wildland areas besides
biosphere reserves may contain indigenous
peoples or remmants of their civilizationms.
This information should be easily available
to persons involved in native technology
programs. The link between these wvarious
conservation units and biosphere reserves
could insure a complete flow of information
between them.

In general, some of the more salient features of the
current and projected MAB 8 program which are related to
facilitating the transfer of native knowledge are the
following:

1. The MAB program represents a consortium of agencies
and individuals from many nations with the technical
expertise in the variety of skills needed to manage
these Indigenous Technology Transfer programs, i.e.,
wildland planners and administrators, anthropologists,
foresters, agronomists, archeologists, environmental
educators, psychologists and sociologists, biologists,
community developers, etc.

2. MAB stresses the integrative approach to solving
natural resource problems. Although they have
emphasized local solutions to local problems, MAB
also supplies the technical backstopping of the

global community through the organization of an

international communications network.
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MAB Project 8 contains several elements related to
the development of native technology activities.
First, through zoning and management programs, in-
digenous peoples are allowed to remain within pro-
tected wildland units. Study of their use of natural
resources is encouraged as is the assessment of their
impact upon these ecosystems. The educational and
research aspects of biosphere reserves including the
option of buffer zones, cultural zones, and recupera-
tion zones would indicate that‘activiﬁies needed to
collect, analyze, disseminate and implement native
skills could all be carried out within the management
framework of a biosphere reserve. Even if indigenous
people did not reside in an area or were not practic-
ing sound technologies, the MAB link with other
reserves and information sources could insure adequate
technical input needed to launch such projects.
Finally, the Man and the Biosphere Program falls under
the auspices of UNESCO, perhéps the internmational
organization most capable of the collection and
global distribution of educational materials. Educa-
tion, science and culture; the three target subjects
of UNESCO efforts are also the essential elements of

indigenous technology transfer programs.
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Indi%enOUS Technology Benefits
for Biosphere Reserves

It has recently become evident that wildland admin-
istrators are of neceésity going to have to expand their
management concerns beyond the borders of reserve bound-
aries (Hendee et al. 1978, Miller 1978, Pyle in Soule
and Wilcox 1980, Myers 1980). Recent insights into
island biogeographic theory demonstrate that wildland
areas which have become islands of natural vegetation
surrounded by a sea of development'will iﬁevitably lose
many of their species (Wilcox in Soule and Wilcox 1980).
Thus, a challenge to natural resource managers is not
only to protect pristine vestages of wilderness but
also to insure that adjacent regions are not severely
degraded.

Indigenous technology in areas under development
stress bordering biosphere reserves could not only aid
in stemming ecosystem degradation but also begin the
process of environmental restoration. The establishment
of native land use projects such as agroforestry, for
example, may diminish political pressure for the instal-
lation of possibly more destructive land uses such as
mining or cattle ranching. These plots of mixed
secondary and cultivated vegetation would also provide
plant and animal sources for colonization of success-

ional patches within the natural core area (Gilbert in
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Soule and Wilcox 1980). Furthermore, efforts of this
nature could relieve pressure on natural forests by pro-
viding firewood, building materials, food and wildlife
formerly collected in core areas. This could show
regional and national residents the role of biosphere
reserves in maintaining a sustained yield of renewable
resource products. By demonstrating the economic ad-
vantage of sound resource management, governments plac-
ing major financial backing only on development projects
showing a monetary return would be more apt to support
these wildland conservation activities.

Finally, the education programs which must ac-
company indigenous technology transfer projects may
assist in instilling an environmental awareness among
reserve and regional inhabitants. This awareness is
a prerequisite to forming concern and interest in en-
vironmental protection. Generally, peoples that recog-
nize their link to and dependence upon natural resources
begin to treat those resources with enthusiastic care
and respect (Sharpe 1976).

Biosphere Reserves with Current

or Potential Indigenous
Technology Programs

As of 1979, UNESCO had officially designated 162
Biosphere Reserves proposed by 35 nations (Risser and

Cornelison 1979). MAB has issued brief descriptions of
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these sites as well as the identification of current and
planned research in each area. Much of this material
would seem to indicate the potential for incorporation
of native technology projects in several reserves. How-
ever, reserve administrators in most of these areas have
not initiated such programs. This could be a reflection
of the fact that many sites (at least in the developing
nations) are still in the initial stages of establishing
management guidelines. Even so, as noted earlier, the
implementation of indigenous technblogy aétivities is
best facilitated if included from the very onset of
reserve planning.

A review of documents describing current Biosphere
Reserve programs was carried out to determine the exis-
tence of, or potential for, programs dealing with native
technologies.3 Although most emphasis was placed on
reserves in developing countries containing tracts of
humid tropical forests, other areas are described to
demonstrate the applicability of this concept even to
developed countries with temperate and arctic ecosystems.

Some areas chosen contain, or formerly contained,
indigenous cultures. Others currently exclude these

~groups but have native peoples residing in close

3For more detailed information on activities in biosphere
reserves the reader is referred to: UNESCO 1980, Risser
and Cornelison 1979, UNESCO 1979, Franklin and Krugman
1979, and UNESCO 1977.
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proximity to reserve boundaries. Still others are located
in regions or countries devoid of primitive peoples yet
conducive to the implementation of indigenous development
practices.

As shown in Table 1, the degree of effort (both pro-
grammed and inadvertant) placed upon incorporation of
indigenous technology transfer projects into the reserves
varies considerably. In some areas, little or no action
has been taken in this direction. However, at the other
sites a framework for realizing thése programs is becom-
ing established. At one area in particular—the Rio
Platano Biosphere Reserve in Honduras—not only has the
necessary managerial structure been formulated but the
acutal process of study, assessment, transfer and imple-
mentation of native skills is beginning. What follows
in Chapter 4 is a detailed account of the planning
elements and methodology utilized by wildland managers
in Honduras in relation to possible indigenous tech-
nology transfer opportunities in this biosphere reserve.
It is included as a case study of one tropical nation's
attempt to approach the problem of ecosystem degradation
in a systematic manner utilizing the MAB Biosphere

Reserve concept and elements of native resource knowledge.



55

y310q I0 I9YIFe JO UOTSNIOUL °dUOZ
193Jng B I0 S2UOZ IANITNO SNoU
~-28Fpur 103 suorstaoid ou s9pnid
-uf eweyds SButuoz paioalfoad ayg
*pessoa3ls 9q pInoys uofieisadiajul
pue yoaeosai aed Ul JUSWSATOA

-ur If9y] -°saurdraoqe aie jjels
yaed syl jo saequeLuw ¢ SWE3 STYI IV

*pozITESl uooq IBY
snyl 9aey sLaAins TeOT80T009 MO
se saoianosax yied Jo LiojusAut
943 UF SISTIUSTOS URITBRAISNY

pre oste prnoo satdoad Teurdrioqy
*swea8oad Tejusuraadxs pue
yoaeesaa jueuwedTdwy 03 soF3Funixod
-do sdeyaed pue S202IN0OS3I 3AISIP
jo sesn Teul3taoqe £pnis 03 SIST3I
~U9TOS 10J EaIe ue 9pracid pynom
aAl19sey Teurdraoqy ay3 pue yied
ay3l usamlaq 3deJI9IUT 94l UL SUO0Z
1933nq V °9AI9S9I STY3 103 peie
~-10qeT® ud3q pey sweyds 3uruoz ou
086T 3O SV °9ax9s9y TeBUTSTIOqY
1semy3laoN 9y3l saapioq yaed 9yl

9pFsoa satdads Tewpue
pois3uepus TRIDABS
*urerd £Lpues ay3l

woxy ATTEOTIIDA OSTI
YoTyM SsyjyTouom auols
snouzoud £q PpIazTi93l
-orieyd ST ®Y ZET‘9CT
3o vaed prae STyl

*I0TI93UT PTa®
s,erTeAlIsSny Jo yonu

Jo oAf3ejuasaadax 394
€S3STIUSTOS 03 umMouyun
AT939T7dwoo jsowle pue
9j0wel AI2A ST ®BOIR 9],
*swa3sfs Teunp 3IISIP
-Twes jo 'Y 009 ‘0€TC
sassedwoous yied
aur3stad ATTenlIfa STYL

L°6°9
11989(Q TBIIUD)

L°0T"9 UsSnqates
/e8Tn uxaylnos

jied
TeUOTIBN
310 Junoy
-00Y SaLY

PETERIISTY

Jo jaed
UOTIBAIDSUO)
poweuup aYyf

erTRAISTY

eITRIISNY

gat3Tunjaoddp xo3suel]
A80Touyoa] snousdTpul

SOTISTAdIORIABY)
9A1989Y

(Apaeapn) °dutraoig
1eotydeados8org

aweN
9AI9S9Y

Aa3uno)

T dTdVL

SWVYD0dd ADOTONHOHL SNONADIANI
TVIINILOd ¥0 INIYIND HIIM SIAYASHY dYIHISOId



56

Tewrue sTyl paodrioead aaey
sauoz 9sayl Jo safdoad snouadfp
-uy °*suor8aa ueapuy y3ry ayl o3l

PR1INS S9TITATIOBR OTUWOUODD IDT]QETA
Mn33 9yl Jjo auo sjuasaidoxa eoedye

PUT3J BUNDTA pue
eoedie 3nq 9oxeds ST
uorjelo8op ‘*opniTlTe
ur W Q0QQ°‘Sg IaAo syead
sure3juod ey 000 ‘002

BTIIN BTTIN
9p ©eo1807

pue BUNOTA STqenTeA ayj Jursiey JO 9AX9S9X uedpUY STYJ, 21°9€°g BUNg -0OTIg ®BAIDSOY BTATTOg
*suofdox
Quoz 1933Inq ayl ur parrdde
9q ued ¥TqeI2JSUBI)} puUB PUNOS
pouoap ASoTouyoel snousldrpul *?duo0z 3yl satdnooo
*9U0Z I9JJNq B PUB dUOZ TEANIIND B SduewWYy) sSnousdrpur ay3
3pnIoufr pInoo eaie ayl Jjo Suruoyz jo uorjerndod TTeus e
‘uerd juowoSeuruw 9yl Jo juswdoraa YSnoyiTe uew £q po3d9j
-9p 943 Ul 9TOI 9ATIOE ue el -Je 9T313TT u99q sey
ued pue 3urjjels jqaed Jo sToAST  BUNBJ pu®R BIOTJ 1S9103
11 UT POZTTFaIn @29 pInoys aqril urel 9SIDATP LTTEO
souewIYy) 9Yl JO SIaquo) °sueald -1d4£3 9yl c°sfafTeA
-oad A3oTouyoa3l snouadypur dorea po31s9103J £q pol1d9siol sele]
-9p 03 3ISTX3 TTIIS soraruniaoddo -ur so18unl puery3ty -UuoTEd
181249s so8e3s Suruuerd L1aes UBTUOZEBWY SIPNTOUT TeUuOT BN
9yl ur TTT3Is st jNaed STyl 9snedag B9a® ®Y Q00°00T STUL 1°9°g UBATSPEW anbaeg BTATTOgQ
*9AI9891 9yl Suraspioq *eoar 9yl ur
X0 uryltm s3oafoad L8oTouyoal S9T3TATIO® Teurdlioqe
9ATIRU JuowsTdwW] 03 popadu 93epuBd I2WI0J JO SISTXD
£o1T0od 2Yy3 YITM sio8eueuw 9AI9SII 90USPTAS JUBPUNQE
apraoad pTnom seajle asayl Jo pue yxed syl uryiTM
satTatuniaoddp asjysueiy SOT3ISTIA9I0RIBY) (Apaeapq) 92ourAo0lg ameN £33unoy
A3oTouyod3], snouadypur 3AX989Y 1eotydeaxldoaldorg 9AI9S9Y
(ponurjuo)) -- T I31qeEL



~
wn

1891807 3IX9U 9YJ °INO paTIABD
U99q 9ABY SOTPNIS ISATSULIXY * 189
-103 Teotrdoil 9yl o3 drysuolieal

pue £307099 1T9yl Jo uofIedTiIsoA
~ur u®e $/6T UT PIIBTITUT SIaUTEUNY

‘goazueduryo ‘sioxyuou)
suotrjerndod TeWTUE
pue juerd juepunqe 03
UOTITPPE ULl ‘'°AI989Y
afeqoi-asseqg ey

S9130T0Tg °p ULBOTAJeRANg 9A3UI) 00Z°8T @y3 3Jo ainjeay 3183104 aatduy
9yl ‘spewou eyy ay3 jo anfea  Teanjeu Kiewpad 8yl ST 1°2°€ 3saxod akeqo] uedTiAIy
pue aouejzzodur 2yl Surzrudoosy JS910J Ufe1 DUTISTId urey o8uo) ~-asseqg Te13ud)
*suoseas AIp pue jom
Suranp seoae oMl 9yl
*syo9foad usam3aq 93ea3TW SOTO9ds
£8oTouyo93 SATIBU I0J ISTXO SOTIT Teuned °31ses 9yl 1°21°€
~-TTqrssod a3eorpur prnom saydoad uo pueTssei3d pue 9pIs 19YyeS uIalIseM
snoua3tpur Jo K3jtwrxoad pue siel uIa31S9M SIT U0 pailso pue /°Z1°'€ jaed
-Tqey Jo £39Faea ayl 3Inq died STyl -103J ST JSTIo1 MOT JO  BUUBAEBG/pPUBTPOOM TEBUOTIEBN
uo 9TqeIFEBAR ST UOFjEWIOIUT 9TIITT jaed By 000°0LT STUL UBJOTAJY 1ISOM BZBM uooiawe)
*9AI3S91
STY3 JO sauoz pojeuldfsop 103 9IqE
-3Ins 931nb 9q pnom aanjeu SIYl
jo suweiaBoid °‘nIsg pue BIATTOH
UT Suof391 TeI2A9S UT pIajuslU
-aTdwt Buroq oae sweaSoiad uorl *eale 9yl UT OpIsel
-eZITTIN pUB UOTIBAIDSUOD ®OEdE sueTpul uBIBUWAY
pue PUNDTA TBUOTlBU puUR pPITPpPNIs 008 Inoqy °eapunl
8uraq AT3juoaand 2ae Spoyisu pue nesjerd y3tTy oyl
IT9Y], °*SoFanjuao 103 Kapueqsny ur 3Ie3lTqEYy 9TqRITNS
sat13tunjaoddg xejsueag, SOT3ISTI230BIRYD (Apaeapn) @ourA0lg auey L£13uno)
£3o70ouyo9] snouadtpur 2AI989Y Teotydealdoadotrg 241989y
(penurjuo)) -- T 3TqEL



58

*poSueaae aAIasSax 9yl 103 Kopyod
Juowo3eurw SUTUTWILISP UT UOTI
-edyoriaed arayl pue Ino paFAABD
9q pTNOYS WYl U0 SITPNIS pafIel
~9( °SI9pPl0q DAIISII 3JYJ IBAU

*eTTT108 3saio3
38913 9y3j opnyour pue
snolaunu 9Ie SaTdeds

10 uryatm sdnoa8 AwdLd £1qeqoad Teunej °po3IsSaxo} BTRZPO
91k 92194yl ®SIB STYJ UO ITqETERAR ST 9AI9Sax ®BY Q00°0TT 3189104 P TeUuOT3IEBN
ST UOF3ITWAOIUT OTIIFT YBnoyarv  STYl Jo jusoaad L3aulN urey oSuo) oxeg o8uo)
*9AI9S9X 9] UT IPIsex
soTdoad snous3Tpul suwoS
*suorleadrw iTayl Jo
yonu ssedwoous 031 a3iey
*SPU0Z I93JNq pu®B SATIBTN  ATIUSTOTIINS ST eoI®
—dfpueu ay3 jo sjoyd uorjeIijsuUOWDP 3yl pue juepunge ST
ur 91qeortdde aq pynoys sarpnis 9JTTPTIM °SpueTiIsm
989yl WO1J pauesaTld uorjewIrouy pue siso103 LAaaTTe8
*so8e3s Juruuerd sy3z ur A73ULIAND 03] BUUBABS pOpoOOM pue
91e saTdoad aAT3®BU BY] JO SIIPNIS 3s9303 Kap 9suep wWoxJ
POTITERIS®Q ‘UOTIBATITNO TBUOTIFpPEI] 8ur3uex sie3jrqey jo kA
JO 2U0Z ® pue 9UO0Z I2JInq B popnyo. L3I9TaeA ® Jo posTaduod H*H°¢ . UOTIBRAIISUO) aatduy
-ul O0ST®e °2A®BYy JJBIS 2AI9SaI ‘EOaE ST -- ®4 000°C229°T eBuueARS/pUBTPOOM uexo3ueg UBITIAFY
9100 Teanjeu e Supjieudisop soprseg —- ®oae alieT STYL UedTAJY ISOM 1n3utueg Telijua)d
‘?uoz |yl ITqeyur
*uof8ex oOSTE Spewmou 3182I0J BYY
9yl Jo seaxe ABTIWIS Uf 93pe Jo dnoi8 e (*939 a9U2
-Tmowy sTyl L1dde o3 =q pynom dois -ued ‘jueydsTs 3189103
sor3Tunjxoddg asysueag SOTISTaa3dvIRY) (Apaeapq) @ourAoag auweN L13unon
£3o1ouyoa] snouadypur 9A1959Y 1eorydeadoadorg 9AI9S9Y

(penut3juo)) -- *T 9IqeEL



59

*Lepol

por1dde aq Lew yoTym surailed
uorlelfordxe 201n0sax snousSFpur
1owzioF ojuf IYSFsur opTraoad pInood
yoaeosaa pue Laaans Teor3o10
—-oBYdIie 9I9YyM BOIEB I9Yjoue ST STYL

*s901nosea 9say3l uodn joedur

s,uew pue JF3d0ae 9yl uf AB07009
uewny 9yl 03 pa3je[eX uorleu

-103Jur 9TqenTeA uBw LInjued YiQg
9AT8 pTNOD SaaAN]ITNO IBUWIOF 9S9aY3I
Jo uotrie8fisaaul ‘*9AI9S9A 9Y3] UT
punoj usoq 9AeYy °(°V ZZ8T Inoqe 03
*0°d 000¢ woxy 3uriep S9ITS TeOT
-8oTo9eYO1y °SEM D0UO0 219Uyl ‘eaIE
ay3 ur uorjerndod ueuny jJuspyssl
ou £73ua1and ST °isyl Y3InoyiTy

Leiie 9pIM ® 10] IBIT
~-qey 9Tqe3Tns apraoad
sjoo1 Teaod padoyaa
-9p TIeM ‘®°s 9yl
ueyl Iar3iTes AT1IYy31Ts
ST Yofym uooley ®©
§9S0TOoUS TTO1® P3I9A0D

-ysnq eq 000°C STUL

* JUSWUOAT AUD
ysaey styl o3 poidepe
9ABYy TEOS puk SNIATEM
‘x0 ysnu ‘ieaq xefod
se yons sTeuwew 931IBT
TeIsAaS ‘90T YITM
paaaaod LyoieTdwod 3jou
seole UJ punoj ST UOT3
-e3989A o9saedg *yoed
90T pue 99F BaS ‘JTays
TB3ULUTIUO0D “3SBOD
‘SI9ATI pue sa9jel
‘expuny ‘surejunou
‘90T pueTuf ¢jusu
-uoiraue 9F3oae Y3ty
9yl jo sadf3-woisds
-009 zofeuw a2y3 jo TI®
sopnTour }ied TeUOTIEBN
'Y 000°000°0L STUL

soT3Tuniaoddg aajsuriy
£3o1ouyo9] snousadtpul

SOT1STI930BIRYD
9AI989Y

€ET°¥°S

uersaudtod oiere]  ersaudiod
u193SB3aYIN0g ?p 1103V youaig

jxed

TeuotrieN

6°/T° T deoaol puetusa1)
pue 319s9(@ OTI0AY 3seay3aoN yaeuuaq
(Apaeapn) @durAolg aueN £13uno)

Teotydeadoadoryg 241959y

(penurjuo)) -- °T1 °IqBlL



60

prnoo soatdoad asayal Surafoa

-ut suealdoad £3oTouyosal oAF3IBU JO
uofjejuswsTduy ‘eaae paloajoad
9yl JO SI9pioq aYl UTYITA pOoOM

9yl se yons sofoads
Teurue jo K39FieA
® 10qiey 9AI3S91
STY3l JO S3IS9I103J oM

Ind A1TeSeTIT °A®Yy 9aI9sai ay3j o3 Tedrdoas ayi (ey O%0°T) 3A19S89Y
jueoelpe SupAr] saeSe[TrA TeO0] 9zFs ur Tyews ySnoyg T1°22° v eaer SBpoqE)  EBEFSauOopul
*3Ino poTaied
?q pInod 19jsueal LJofouyd9l
snous3tputr Surpniour uofIBIUSUW
-Tiadxa sarjeTndrucw 219YyMm 9UOZ *3uoz 94l
1233nq ' sapnyour ueld Supuoz ayJ UTYITA 9prsaa sdnoal
*2sn pue] pue SoTFOTOUYD9]} DATIBU SNOUSSTPUT OM] °3IS3I0]
juswnOOop 03 3INO Ppafaied 3uf  PROTO pue 3sa103 urel
-2q AT3U23IND 918 SITPNIS °*2UO0Z puetdn pue pueTMOT
93 JO S9ATIEU 9IB Spiend 9AI9s9l ‘puueaes surd ‘sus]
943l pu®e I0309ITP JUSPISaI 9] -S4S009 I93eM YSTO®iq
*uorjexado pue Suruued salesea pue Te3ISEBOD :S3BITqRY
jo s3oodse TTe Ojul ®ale 9yl JO AITSIDATP B SULBIUOD 9A13S9Y
JO S3uBITqRYUF SNOUSSTPUF SATOAUT Ouele[d OTY @Yl JO poays #°91°8Q axaydsorg
03 poijdueile s4ry sasFeuru 9AIISIY -1931BM ®Y 000°00% @Yl UBdTIswWy TeAjus)  ouele[d OTY Seanpuoy
*wop3ury uersaudiod °y3
JO I93US9D B 9J0U0 Sem
1103 B3yl ‘aaqejaied
® 103 3dooxe poTdndoo
-un yS8noyy °soroods
auraeu Tedtdoil Jo
sar3tunjzoddp asjsuwaj SOTISTI330vIBY) (Apaeapn) 9durAOlg aureN £13uNno)
£3oTouyo9], snouadpul 9AI9SY 1eotydealdoalorg 9A19S9Y

(penuriuoy) -- T TqEL



61

*jxed

@1yl JO uorleilSTulwWpE pue JIels
9yl Suowe aq osTe pInoys eoae
9yl jo afdoad snouadppur *(pox
-anooo s®'y 3Juruoz ou) polIeITTIOERF
3q pInoo iejysueil L3oTouyosl
9ATIBU 2I9UyM Seaie apraoiad prnom
sauoz aarjeTndjuew 1o TeRANITND
€1933nq sajeudrsap YOoIym 9AJX9S91
9yl 1oy uerd Buyuoz y ‘uor3ax
1eordoxl pruny STyl 03 PaI[ns
Swa3SAS UOTIBZTTFIN 90INOSDI

pue Tean3TnotaSe padoToaap aAey
syedq syl ‘s1doad eseyj *AITul
-x0ad 9SOTO UTYITM ISEBOT B B1®
A9yl aaayl jou JT IBY3I UFLIIDD

sT 3T ‘qaed 9y3 urylITM SpISaa
so7doad snous3fpur I9YIaUM UIIISTP
03 TI®I9P JUSTOTIINS Jo j0ou ST
B9I® STY3l U0 uorlewxojur ysnoyg,

*uoTjelUSW
-Txodxs 103J ureiis] 9praoiad pinom
e9l1e 2100 94yl Sufpunorans suoz
193J3Inq B JO UOTIBOI) °SW9ISLS009
3sa103 Aaeuwrad uo aanssoad aonpax

*uor8oa STYl SITqERYUT
uejn8uezo paaaduep

-us 9YJ °spueTpoom
daeooaazdip Laepuooss
pue Laewtad se TToMm

se 3189103 aaoiduew pue
dwems jo dn apeuw ST ey
000°G0Z 3O ®OIEB pUBTMOT
yoTa ATTeoT8070Tq STYL

*81d prIm
pue oefjunu ‘piedoat

¢L g oduaoq

sa13Tuniaoddg asjsuei]
£3oTouyoa], snouadypur

SOT1STI9IOBIRY)
243989y

(Apaeapn) eduraoag

1eotydeados8otg

yaed
aanjeN
8urang
8unlue]  ersauopur
aweN £a13unoy
9AX9SIY

(penurjuo)) -- °T IIqEBL



62

9T1038TYyaad IFay3l pue speuwou Lep
juesaid yjoq uo safpnils °*o9e3s
uorjejuaweTdur oyl ufr L{jusx
-Ind a1e aanjeu styjl jo sweadoad

9PpTM 9yl ‘uotr8ex ayjl
Ul punoj aIe STEWFUR
pue sjuerd otwepus
Tel19A88 *S3iSaioy

¥1°9Z° € Spuel
-y8tH uerdoryig

019591 9ATSU93IXY °SPueT pPTiB  PNOTOD puUB S1S3I0J ULEBL $1°92°¢€
JO uOT31BZITIIN punos 103 S9tfo ‘soueoToA ‘s3uradsjoy JTopny ove1
-Topoyiaum Surdpnis 103 Kioleioqerl ¢S31198S9pTWAS “S3I9S9p L°%T°¢ uefTeRWOS 9A19S9Y
® sopraoad BoIEB STY3l UT UOTI SOPNTOUT 9AIISIY L°ETI°€ axoydsorg
-ednooo ueuny jo £103sty JuoT ayg 12T ®Y 000°00/ SUlL 1o4yes uxajseqy TeTm] Junol eAuay
*3U09T BIIDTS pue
‘BTI9qQTT ‘3Iseon Aaoal
*pPOTT0I1U0D puB PpPaI0JFUOW BIB DUOZ ‘euey9) JO YOonuw SSOIOE
1933Ing ¥yl ur s3zofd UOTIBATITNY poyo39131s 20UO0 YITYyM
*smwe31s4s009 359303 TBINIEBU UO SpPUBTpPOOM 3SBA 343 JO
S9T1TATIO® s,uew Jo joedwr oyl uoriixod Sururewsa 3sey
§598S® 031 310339 VW ® Jo 3xed 9yl s3io9joad 3ssa03] 1BL 9P
S® 9AI9S9I STYJ Ul INO pataied ufex Teordoal pruny Jo I°1°€ 3Isax0jg TeuUOTIEN 3s®0)
SuTeq ST YoaeoS9l DATSUIXY yiems B4 000°0EE STYL urey ueaurny oaed Axoag
*98poTmow] IT9Y] SZFTEIN
LT2AT31093J° puB 9AI9S9I 9yl JO
Jusweo3euew 9yl uf uorjedyoriaed *swo3sAs
IT3Y3 SINSUT 03 INO PIFaIBD 9q -009 ueLBTERWOpPU] SATI
PINOYS STYJ °EIIEB 9yl JO SWAYOS -Bjudsaadsx [eI9A9S JO
8utuoz syl ojur poleaodioour soTdwexs 9ULJ SULBIUO0D QAI9S9Y
us99q Jou IeI SNMYJ DABY DAIISII 243 'Yy 000°TET JO 2aI9S91 Qwen ejueuw
uTyITM Supprsoa soTdoad snousSfpur ATTTY po3saiol STUJ rA S TAL I -EL Y Ch) -BTEY 9107  ®BIS2uUOpuUL
sat3Tunjxoddg aojsueag SOTISTaA9IORIABYD (Apaeapp) 9ourA0ld aweyN £a3unon
£3oTouyoe] snouaSTpur 9AI9S9Y TeorydeaSos80Tg 9AIDS9Y
(penurjuo)) -- 1 21qBL



63

Sutuoz *sdnoxad 3ssaajur TeFOds
9prsino woxj paioajoad s3ysta
IToyl pue eaae ayjl Jo jususSeueu
2yl ojufr pozealdaiur ATTnJ °q pLnNoo
K9yl *3so01 ST 93pomow] 30INOSAI
ITey3l oI1030q poTpnNis AT9ATSuUL]lUL
9q PINOYS DAI9SIY SOTNZY SOIUOK
9yl jo uor8ax syl Uf SATT Iyl
suopued®e] 3yJ, ‘9uoz STYl jo sdnoild
snous8tpur Supyremp o18unl ay3a

JO S3IN3TNO 9yl 91v SEB 931 pPaIUIP

*uor8aa1 94yl ur poaIsA0d

~STp U99q OST® 9aey
surni uefey °2u0z 9yl
ur 9prsea a18ea Adaey
pue xen3el syl se yons

so7oods Tewrue poaalduep.

~UD 10 9IB1 TBIDADS

*OOTX9{ UT Sururewel
s38o103J aurd pue jeoT
-peOaq pPaqanisSTp ISeaT

-20991dun ue je pokoilsap Bureq aie 2y3 Jjo suwos s3o930ad 1°1°8 saTNzy
0oTxXoR sedery) Jo S3S910F UTEA dY] 9AISS21 ®Y Q07 °‘TEE STUL ueaydadue) S93UNOK 0IT XK
*SU9YOT] puB S3U9POI
aurdie 03 s1s2103F
aepso pue jueydae 9yl
se yons S9129ds puBTMOT
*pokordus pue parpnis °q woij a8uex sedL3 Teunej
ued suoz ayj Suppunoxans sdnoi8 pue TBIOTJ °*SdU0Z IITT
snous8Tpuf Jo s99T3oviad UOT] jo Aeaae 9pIM ST pue
-BZTTTIN Wo3S£8009 919yM uoT3e1 ®BAUSY JUNO W 66T°G dUl Z1°12°€ aAI9S9Yg
I933nq ® 9pnToufl pInoys Suy SIPNIOUF BIIB JUSW|DIEBD spueTy3TH axaydsotrg
-uoz ‘pajfqeyurun A1a8ae1 ysnoyg xo3eM ®BY 6G/L°T/ STUL uBOTIIV ISty  ®BAUSY JUNOKR elua)y
*goToods Teunej peTIAW
*2WaY3 STY3 03 PpaiIe[old BIBP YITM uy po3IINS91 SEY Sauoz
831STIuaTos Suppraoad aae sieaqalo] 1e°1807009 JO £39TieA
saT3Tun3laoddg Isgsuel] SOTISTa930vIRY) (Apaeapp) @oursolg suweN £x3uno)
£8oTouyo9], snous3ypul 9AIDS9Y 1eo1ydeadoalorg 9AI9S9Y

(penur3juo)) -- T IqEBL



64

*33e3s yaed syj ojut
po3jexodiodur uesq IA®Y SIUBITqERY
-ur snous3Tpul  °pomOTTE ST UOI1

—eZITTIN ©20IN0SDI pUB 3INI[NIOTIZE
9J9Yym Sou0z I9JIng poysITqeISd
Apeaate @2y3 ur oor3ovad ojur 3Ind
2q I93eT pInoo sopdoad asayl jo
SOTpPNIS WOXJ POuUTEIqO UOTIIBWIOIUT
*po3oejoad L1juaxand axe Aayjg
*90U9TOs 03 umowjun ATTENIITA 23©
woym jo awos ‘sdnoia8 snousS1pur
1eI9A9S 9IB SAIDSIA IYI UTYITM

*£103Ta393 aroyl Surpea

-ur £T3US1aND A YOTYMm SIoWIET
juesead a2yl 03 poaxsjsueal aq ued
8907308B1d 9S8yl 9I9YM dUOZ I23IINq
® pue STTTNS SNous3rpur IIayl
8uror3joead anupjuod ued Loyl oIaym
®ole TeaniTno ® apnyour 3yStuw

*3uoz 9yl ur Surprsai
satoads poas3uepus I0
91ex Auew Y3TM 9SISATP
'ATouPIIXS 91 SUOTIBIN
-dod Teutue pue jueld
*s3saxo3y pruny surdie
-(qns SUOTJIBADTO 3S9
431y 3yl ur pue 3sdi03
urejUNOW MOT pFuUNy
L19A ‘389103 TeEOTdOX]
-qns pruny Liaa “3s°
-103 Teordoajqns pruny
¢31s9a03 pruny :niad
UI93SED JO S2U0Z IITT
3yl TTe ATaeou apnyo
-uyl SuofjewIo] Teor8oT
-00g °*S3S910F ufex uel
-uozZewWy PUBTMOT @Yyl 03
uor8ex ueapuy y3Ty 9243
wolJ S9YoOla1ls 9AIISIA

ey 00Z‘T88°T ISBA STUL

nuey
TeUOTOEN
anbaeg niag

Z1°cg g sedung
1°¢*g Bruozeuy

sar3tunjioddg aojysueay
A3oTouyo9] snousBFpur

SOT3STI930BIEY)
9AJ9SDY

(Apaeapp) aouraoag
Teotydea8oadorg

[ueN £13unon

2A1989Y

(penur3uo)) -- "1 @1qeL



65

*s9o130vad Surwaey ojeradoadde
a10uw 103 s231s Surisel Se pasn 3q
pInoo sjord @S9yl pue 24I3S01 943

UTYITM INOD0 03 PIaMOTIB ST 3ANITND
-Ta8e swog °s3o9foad LSofouyoo3l
snous8fpur Jo uorlexodaoour ay3l

031 JT9S3T Spusal 3T uoriejuswriodxe
aarjerndruew 03 ATOAFSNTOX9 Jsoue
Po310A9D ul99q S®TY BOIR STY) 9snedaqd

*A103T2193 aT9y3l ojur sid88o1 pue
SI9WlIey 9ATIBU~-UOU JO UOTSBAUL
9yl Toajuod 03 pue Suruoz ySnoayz
dnoa8 sTy3l °3EpoWWOODE 03 IpEU

2q prnoys s3io3yg °pelerdwejuod
8uteq sT @7doad asay3l jo Teaowsa
‘19A9mOf pojusuweTdwr ussq Apeax
~1e 9Aey ®o1e 9yl uyr Surar dnoasd

Tean3Ind sued3ugy 9yl uc SITPNIS

*389103 TeaInjeu

swos pue j}eal pojuetd
jo spueis aiand Jo
A1tedyourad postadwoo
ST ®33® ®Y (Q0L‘Y STUL

*9A13S?X

2yl uf TIomp saojeaado
Sur8307 pue saajlenbs
poATIIR ATMOU S®B TToM
se saTdoad snousa8tpur
*UOTIBATIITNO I9pUn aae
ey 000°‘G 19AQ “Laeuw
-1ad 03 3nd AT{3jusd9x
-- juauwdoTa4ap JO
so8e3s TT® Ul S3I8°3x0]
urea Teordoal sepnyd
-ut 9Ax9s89y o2aaydostyg
'Yy ¢z6fee STyl urerd
TEe3ISEBOD B UO PIIENITS

%°0T"Y
159104 UOOSUOR
ueTpueTTERY]

I1°92°Y
sourddITrud

9AI9S9Y
Aqesl

jel 4Aney pPuBTI®RY]

9AI2SIY

219ydsorg

BI2TED
o3asng sourddrTryd

“s9TaTUNlI0ddg I93sueay
A3oTouyoa], snous3Fpug

SoT3STa830RARY)
9AI989Y

(Apaeapp) eouraoag
1eoTydea8oadorg

auweN £13unon

9AI9S9Y

(penuriuo)) -- ‘T 9TqEL



66

ojuTl 3ySISur TBUOTITPPE PIOTL Leum
‘jyaed ay3z o3 juooelpe ST Yofym
9qTI3 UBTpPUI 99}0IdY) ¥yl JO
sIaquou ISPTO 9yl Jo suwos Suoue
A11eTo9dse ‘uorieldrissaAur Iaylang
*STTTMS 989yl JO uorleijsuowsap
9yl 103 LTTeroodse apise 3es

u99q U9AS SEBY BIIBR UY °S30IN0S
-91 seaXe 3yl JO S9SN SNOULITP

sey yimoxd Laepuooss
‘pe8807 ueaq pey ®OaE
?yl Jo yonu y3Inoyify
*g93e18 poatun snonldtl
-uod 9Y3l Ul SUOFIeUWIOF
189T30T0Tq 3IS9YydTa 3yl
sjuasaidaa eaie sSTyj
*9A19S91 3y UFYITM
pe3oaiload aae spuey

jaed TERUOFIEN

-ur pue Is9uofd 93eIjSUOWSP Nied —-POOM STNONPTIVP UAIISEI G°'G'T SUT BIUNOK sa3jels
3yl utr sweaBoad Lxo3sty Buralq] 3o 'Y 000°007 I™9A0 1s9104 uiolsey Aoyouws IB9IH paatTun
*spatrq Jo s9roads Qo¢
1940 pue suefqrydue pue
soTT3dex jo satoeds (9
‘sTeummew pueT 9ATIBU
GZ ©1B 919Yy], °*9AI9S31
*popioo9l STY3l U SOF3ITUNUNOD
9q pInoys 23paTmowy] STY3l pue suel TeInleu 9yl jo saTdwexs
-s£s009 989yl INOQE Yonu pPaUILDT ma3 ' Isnf aae spueg
aaevy ATqeqoad Layj °*®oxe syl -poom aurd pue soysieu
U 90U93STX9 9AFITUWrad L[9AT3e[ax sseadmes ‘spoompiey
e BUTATT TTT3IS owos ‘soper8iose poxtu ‘sduems aaox8uey
9yl JO JUSWUOITAUSD 9yl o3 poaidepe ‘®BY 96/°99¢ Suryeiol
foy3 @13y °SQOQT °Y3 UF 2an3 swo3s£s0o9 orjenbe
-deo odeoss 03 suoz STYl 03 PpafJ. pue TEPTI1S9119] qaeg
SUBTpPUL 9TOUTWSS Yl ‘wdIER Y2 SOPNTOUT Maed TeUOT TeuoTIeN so1®]g
03 9AT3eu ATTPUr3Tao jou ySnoyaly -3eN SapeT8aaAg 9yl &°ZT°'Q SopelSiaag sopeT31aag peaTun
satatunjaoddp asysueay SOTISTI930RIBY) (Apaeapp) souraoig auweN £13uNno0)
£3oTouyoa] snousIfpur 9AIDS9Y 1eotrydea8oadorg 9AI9S9Y

(penur3juo)) -- 1 SIqBL



67

4yatm sasuueTd 9praoad prnoo jusuw
-UOITAUD 9Sa®Y STY3 Jo 38poTmouy
jerdnuy jo uorlel3jisaaul * paAISdsS
~uo0d A1o3enbape 9q 03 axe sadinos
-21 83T pue jaed aya T Liojepusu
ST 2uoz STyl Jjo juswaleuew 3yl ug
o1doad 3sayl JO JUSWOATOAU] “‘EOIR
9yl utr 9ouasaiad ofaoastysad Iyl
S3USWNDOP JOUSPFAD TeOFS0T08y0ay
*uofSeax sTY3 Jo siuednodo uewny
1edroutad syl aae soupysy 3Ierdnul

*a2a9y pojerndyuewm pue poysT]
-qe3se 9q PINOd sauoz TBIT30T0I9
xeTrwrs ur soydoad aArjeu woay
98pamouy °*sjord Tejuowriaadxe
£3o0oTouyo23 sSnoua8fpufr 3Jo UOF3I®
-juewaTdut 9yl 103 jods afqrssod ®©
T 9MEuW 318910J STY3I Ul 9TqEIIBAR
Touuosiad pue 92i1n31onajyseIIUT
Yo1easal a3yl ‘eoae STY3l UT °PFsSol
jou op safdooad snous8rpur ySnoyaty

*spueTpooM
SNONPEO9P 9yl JO S9SN SATIBUIDITE

918 2I9Y3 Seele palel
~989A uy °98njy9a sTYl
ur peioeioad TTe o1e
S9TIEN]SD pue saydeeq
Te3sEBO0D ‘Saafoeisl
‘eapuny ‘UTBIUNOK

*swe 1848009 O2T301E

Jo £39TaeA ® Jo soydues
aAT3lejuasaixdax aulld
-sTa1d sopnTOUT 2A19S9a1

jyeleoN BY 00C‘SE0°E oUL

‘eaxe 9yl

ur punoj aie ‘evoq pue
joxaed ueory o3lasng
9yl :sofoods poxaduep
-u9 om3j ‘juepunqe

j0u ST 9JTTIPTIM y3noya
-T® pu®e snoufejunou ST
BOI® 9Y] °O0OTY 03I9Ng
ur 389103 pPaqanisTp
-un snon8tjuod Jo 3delal
31se8aeT 9yl sjuosaadax

aAI9s31 'Y OHE°TT STUL

+But3
-3nd STY3l JO SIJ9IID
ay3 peseas Inq [I®

s9381g
peatun

00TY
o3a9ng
/se3eas
paatun

sat3Tunjlxoddg I=agsueap
-£8oTouyo03], snouadypur

SOT3ISTI93ORIRYD
241989y

LAx3uno)

28uey

9T 30V

6°€ET"1 TeuoT3IeN

BApUN] UBNSETV jejeoN

€T°0%"8 189104

ueoTTFIUY TeIuSWrIadxy

I931B3I19H OT1TENbn
(Apaeapn) @ouraoag aweN
1eoTydealoa30tg 9AIDSTY

(penutjuo)) --

‘1 °1qeL



68

Texsua8 ur 2afFeyz Jo LIjunod Iyl
‘sdnox8 sArjeu £q pa3iTqeyuf 3jou
ST 9AJ9S91 STY3 yY3noyay °sjusu
~-fi9dxe TBRINITNOTATIS TBISASS JO
UOTIBFITUF 9yl 10J paie[s ST pue
POTPNIS TI°M u93q S®Y ®OIB STYL

*3u93x%3 Aue o3 padoToaap

u99q 3jo0u sey KJoTouyodsl arayl

Jo uor3jezITFan ayl pue soatdoad
9AT3BU JO Apnis pue uofloojoxd
9yl 103 suorstaoad ‘suoz Teanjeu
9100 ® PITJTIUSPT SEY 9AISS9I 943l
Jo Sutuoz y3noylTy °WOPSTM pue
9IN3TNO TBUOTITPEAI ATIY3 ulel
-uteu woyl Jo Auely ‘uorldoa sTyYl
aesau 10 up TTomp satwdAd Tangy
9yl Surpnyour sdnoald snous3tpul

*S9WOTq OT712xe 9r3elJ U0 jJuUsUW
~doToasp 3JO sidedur 9y3l Iajedratu
10 29npax Lew 3BY] UOTIBUWIOJUF

?1e satoads TeuUNB]
*po3o9joad L1a3atdwod
ST MOU 9A13S91 puB]
-poom pueTMol ®BY 000 °‘€EE
STyl “3saa0j poiIol

-Te A198aeT ySnoyaty

*9outaoad
1eotrydealoadorq

STY3} JO STEW[UB 9AT]
-pjuasaadal 19yjlo pue
sjueydate ‘sfoxuou jJo
soToads snoraea Joqiey
' 9u0z 9yl Jo sue3sLsod9
9yJ, °°A19s91 STY3 4£q
po3o9ol0ad axe sisaiojy
urea feordoxy jo ey
000°05Z ATe3reurxoxaddy

*noqraed 000 ‘0%
P93EW]SD uB 3IB II9Y3
y3ry 3o0u aae sordads
I93aeT 943 JO 3Isouw

Jo sJoqunu 9TIYM pue
peraea aie suorjerndod
PiTq pue UBTTEWWER
*eIpUN] puB pUBTYSNIq
2T30ae ‘s3s9xo3 aonads

1°C°¢ 3saa0g
urey o3uo)

1°C°¢ 3Is9x04
urey o8uo)

™InT
JO 2AI989Y
Is910]

Tqueluey °p
anbtastaotg
9AIDS9Y

aayeyz

2atez

saT3tTunjzoddg asjsueag,
A8oTouyoa], snousadtpur

s0T31STI930RIRY)
9A19s89Y

(Apaeapp) @ouraoag
Teotydeaxloalotg

aweN
9AI9S9Y

£13uno)

(penut3uo)) -- T 91qE]



69

*9AI9991 STY3l ur sasod

-and yoie9sSa1 pue UOTILAIISqO
103 pPOYsSTITqelIs® 9q PINOD SIUO0Z
ABTTWES Inq I9Y3lo UT PaIBTTOD
uorjewxoyul “‘98e3TI9Y TRANITNO
snoua8Tpur Yorx ® Surelax TITIS

*9SIIATP

ATewsalxe o2ae soroads
TeI10TF pue adursoxd
3yl jJo aaTiejuasaadax

soT3Tunlxoddp aozsueag
£3o010uyo9] snousalfpur

SOT3ISTI930BIRY)
aAI959Y

(Apieapp) eourAoig sweN £13uno)

1eorydea8oaldoryg

9AI989Y

(penutjuo)) -- ' 91qeL



CHAPTER IV

IMPLEMENTATION OF AN INDIGENOUS TECHNOLOGY TRANSFER
PROJECT IN THE RIO PLATANO BIOSPHERE RESERVE,
HONDURAS--A CASE STUDY

History of the Rio Platano Biosphere
" Reserve Development

Although no larger than the state of West Virginia,
Honduras with 112,088 km2 (Brooké 1979) is a country that
is biologically and geographically diverse. The 400
miles of Caribbean coastline on the east, a mangrove
fringed Pacific shoreline to the south and numerous
interior mountain ranges have produced a variety of hab-
itats composing eight life zones (Holdridge 1962). Added
to these geographic features is the fact that Honduras
represents the transitional region between Nearctic and
Neotropical plants and animals. Tropical species are
commonly found in juxtaposition with those of more
temperate zones.

But like many developing nations, expanding popula-
tions (2.7% annual growth, Banks 1979), and technologies
and land uses unsuited to the fragile tropical ecosystems,
have resulted in serious deterioration of the natural
resource base. Over 50% of the original forest cover

has been destroyed or severely degraded by migrating
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agriculturalists, loggers, firewood collectors, cattle
ranchers, multinational agrobusiness and urban sprawl.
This has left entire watersheds subject to massive erosion
from seasonal rains. In 1973 over 10,000 persons died as
a result of a hurricane which struck the Caribbean coast
of the country. Most of the death and destruction was
caused by widespread mudslides during the storm which
were triggered at least in part by the extensive defor-
estation of the steep coastal forests (Betancourt, pers.
comm. ).

In the early 1970s the adverse economic and social
impacts resulting from deficient resource management be-
came more apparent to the Honduran government. This
spurred policy makers to begin promoting the development
of personnel and agencies necessary to utilize yet con-
serve Honduras' natural heritage. In 1971, the Honduran
Forest Service was remoﬁed from the Ministry of Natural
Resources and given the mandate, infrastructure and
personnel to become one of the most politically and
financially powerful institutions in the country. The
Direction of Renewable Resources—RENARE—was reorganized
to include the Departments of Fisheries, Wildlife, Ecology
and Wildlands. RENARE technicians, aided by US Peace
Corps volunteers and international conservation agencies
began a national inventory of wildland units. In 1977 an

interdisciplinary RENARE team investigated the watershed
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of the Rio Platano, in the heavily forested eastern sec-
tor of the country known as La Mosquitia. Nearly all of
the 400,000 hectares (RENARE 1980) proposed for protec-
tion was in primary or nearly primary condition. A wide
variety of habitat types (pine savanna which borders the
Caribbean beaches, two large brackish water lagoons and
the broadleaf forested ridges of the upper watershed)
harbored a multitude of floral and faunal species.
Animals sighted or believed to exist within the area in-
clude 350 species of birds and several mammals which have
been categorized as rare or endangered including the
jaguar (Felis onca), ocelote (Felis pardalis), tapir
(Tapirus bairdii), manatee (Trichechus manatus) and
others (RENARE 1980).

Two indigenous groups, the Paya and the Miskito
Indians also inhabit the zone. The coastal Miskitos
formerly tended their agricultural plots and supplemented
their diet with fish and wild game. More recently, the
advent of commercial lobster fishing has brought an in-
flux of money and manufactured goods, but also alcoholism
and social disintegration (Glick 1980).

The more isolated Payas and Miskitos of the interior
live in small villages and homesteads near the river.
Here they practice slash and burn agriculture working
their small patches of yucca, platano, beans and corn

and making periodic forays into the jungle and upriver



73

NVId INFWIDVNVIN WHOILNI IAHISIY FHIHISOIE ONVIV'Id OIH :30HNOS 1 3UNOI4

21410vd
20
24m

HOQVAIVS 13

SYHNANOH
OHONV0 40

ongnd3yd

[

NI

VIVNILVRO

QIHSHIIVM Vil
ONVIVd Ol VIHVE V13aSYTS! e
\
g ° '%\

GIHSHILYM ONVIY1d Oid 3HL 40 NOLLYOO1



74

NVId INIW3OVNYW TVHD3LINI ‘JAUISIH 3UIH4SOI8 ONVIVd OlY 130UN0S

000'065:1

SIUN
0T

T 3UNOId

SPICBH

SNINY TVOIDT03VHOUY @

VUS020D

v3iS  Nv3gaidvd

S3ALIS TvOID0T0AVHOUY ANV ‘SNIVLNNOW ‘SIS JOVTIIA
HOIYIN ONIMOHS G3HSHILYM ONVLV'1d FHL 40 dVIN



75

for fish and game. Although the acculturation process is
well underway, many of the inhabitants still retain some
of their indigenous customs, languages and ecosystem
knowledge. In most cases these upland peoples maintain
an environmentally sound existence within the opportuni-
ties and limitations offered by the tropical moist forest.

The RENARE team investigating the area was divided
into two groups: one which studied the upland terrestrial
ecosystems while the other followed the Platano River up-
stream for several weeks. A film maker who was to record
the trip for the production of educational and public
relations presentations traveled with the river group.
Expertise of other participants included biology, botany,
ecology, wildlife management, park planning, and sociology.
Each specialist concentrated on his field of study al-
though noted and recorded data that would be of interest
to other members.

For almost 3 weeks the teams collected data on flora,
fauna, geology, and geography. They also documented the
cultural characteristics of the local inhabitants and
located several archaeological sites.

All features were preceived in reference to their
relation to the possible management scheme for the region.
Residents were informed of the projected plans for the
area and their initial impressions and ideas were

solicited.
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Most of the information gathered was gained through
observation, collection and interviews. Several vegeta-
tive transects were also run in different habitat zones
of the reserve. A light plane used by the local mission-
aries was chartered and an overflight was made to identify
forest types, outstanding natural features and the extent
of man-induced forest alteration.

After several weeks in the jungle both groupé ren-
dezvoused at the base camp to compare notes and organize
the structure of the resource inventory report. After
two days of post-investigative discussion, the team flew
back to RENARE offices in the capital to draft the docu-
ment. Each specialist elaborated his particular focus of
the inventory and continuous informal discussions were
held between team members to insure an integrative per-
spective. In addition to discussing the physical, bio-
Iogical and cultural features of the area, lengthy con-
versations were held to consider appropriate management
strategies for future action plans needed in the reserve.

The final report was later used as the baseline in-
formation document for formulating the management plan.
It also served as a valuable publicity tool for a RENARE
Biosphere Reserve public relations campaign. This report,
entitled "A Preliminary Study of the Natural and Cultural
Resources of the Watershed of the Rio Platano" was

organized in the following manner:
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Introduction
Methodology
Chapter I - The Resource

Climate
Topography - Geology - Soils
1. Plains Area
2. Mountains
Hydrology
1. Brus Lagoon
2. Ibans Lagoon
3. Platano River
Ecological Zones and Vegetation
1. Ecosystems of the Study Area
.1 Mangroves and Estuaries
.2 Coastal Ecosystems
.3 Savannah Ecosystems
.4 Gallery Forests
.5 Altered Secondary Forests
1.6 Mature Forests

LT e I I

2. Description of the Vegetation of El Viejo
Mountain

Fauna
1. Mammals
1.1 Hunting
1.2 Birds
1.3 Reptiles and Amphibians
1.4 Aquatic Fauna
History and Ethnology
Archaeology
Esthetic Aspects
Chapter II - Regional Factors
Access to the Area

1. Aerial Transport
2. Navigation
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Trails
Radio

Possibility of Highway Construction to the
Area

Locations of Populations

Activities of the Marava Missionaries

Education

Habitations
Nutrition and Health

Economics
1. Livelihood of the Populous
2. Agriculture
3. Cattle
4, Utilization of Vegetation
5. Impacts of these Activities on the Watershed

Chapter III - Significance of the Area

"Major Nature Themes

1.

v &~ W N

The Jungle

The Platano River
The Mountains
Waterfalls
Wildlife

Information taken from this report was utilized to

write the script for a short color film on the reserve.

This, as well as several pamphlets and slides were

utilized in the aforementioned Rio Platano educational

project. The goal of this campaign was to present the

concept of the reserve to both decision makers and the

general public. Another facet of this effort was the

many press releases covering both the expedition and

related activities.
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Although inventory participants were impressed by
the natural and cultural diversity of the zone, they were
not certain if the Biosphere Reserve category was the
most appropriate management classification. The major
reason for this uncertainty was the general lack of
understanding of this new concept. It was agreed that
in order to gain a better perspective on the MAB program
as well as to add credibility to RENARE efforts, input
from an outside consultant well versed in the Biosphere
Reserve Program would be needed.

Assistance from UNESCO Paris was solicited via the
Wildlands Management Unit of CATIE. 1In April of 1977,

a representative from the MAB program arrived in Honduras.
After meeting with several government officials as well
as with RENARE personnel involved in the project, the
consultant, a representative from CATIE and a biologist
from RENARE visited the proposed reserve and made an
extensive over-flight of the area. The MAB representa-
tive was impressed by the site and believed that the
International Coordinating Committee of MAB would not
hesitate to officially ratify reserve status for the
region. He also noted that the area had potential to
become "an ideal reserve'" referring to the fact that the
zone included all of the components that a reserve should

theoretically contain.
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During the consultant's visit, several informal work-
shops were held with RENARE personnel. It soon became
evident that the MAB concept fit well into the context of
RENARE's wildland management plans for the country which
stressed the rational use of resources for sustained
development. It also seemed appropriate for the socio-
economic realities of the Platano region. The Reserve
could be utilized as an experimental area for the identi-
fication of sound development practices which can be
applied in similar regions. This would be accomplished
not by compromising the areas most valuable resources but
through a zoning plan. The plan would allow for manipu-
lative experimentation in some areas, cultural utiliza-
tion of other zones and complete protection for still
others. An important contribution of the MAB representa-
tive was the elaboration of necessary éteps needed to
implement the project. These included the following
activities:

1. Biosphere Reserve Nomination -- Using the sug-
gested MAB format, the Honduran government must
nominate the reserve to the MAB International
Coordinating Council (ICC) in Paris. The ICC
would then decide whether or noﬁ the area merited
Biosphere Reserve classification.

2. Formation of a National MAB Committee -- The ICC

recommends that each participating country in the
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MAB program forms a National Committee which will
coordinate MAB and biosphere reserve activities at
a national level. It was suggested that this group
be interdisciplinary and representati#e of all
natural resource related government and non-govern-
ment agencies.

3. Planning of the Reserve -- Without a comprehensive
management plan, appropriate development and pro-
tection of the reserve would be difficult to
achieve. The MAB representative recommended that
immediate plans be made to formulate management
goals and action plans and to implement them as
soon as possible. To assist in this process he
drew up a preliminary zoning scheme for the area.
This identified general regions for designation as
the natural zone, buffer and manipulative zone,
and the cultural zone. In addition, he described
appropriate uses and management criteria for each
of these areas (Gilbert and Glick 1978).

Another important aspect of this report was the
emphasis placed upon implementation of a strong national
and international publicity campaign to gain support for
the reserve. It was added that training of personnel at
all levels of reserve administration, protection and
maintenance would be mandatory if the project was to be

successful.
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Finally, the report urged that the necessary legal
framework needed to establish and operate the reserve be
drawn up immediately. This would insure control over
land use as other agencies and individuals began to
develop the adjacent regions.

A schematic work plan for the establishment of the

Rio Platano Biosphere Reserve appears in Table 2.

TABLE 2

SUGGESTED WORK PLAN FOR THE ESTABLISHMENT
OF THE RIO PLATANO BIOSPHERE RESERVE

Activity Phase 1 Phase 2 Phase 3 Phase 4

Obtain interagency
agreement on establish-
ment of B.R. in Honduras X

Establishment of
National MAB Committee X

Presentation of Bio-
sphere Reserve Proposal
to UNESCO Paris X

Preparation of Decree
for Establishment of
the Reserve X

Allocation of Personnel
to administer and pro-
tect area X

Begin detailed planning
of the reserve and its
management X

Implement research
projects X
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Within a few months after the MAB consultancy,
several important actions related to the project had been
realized:

1. A National MAB Committee with representatives from
over 10 governmental and non-governmental institu-
tions had been formed and was meeting regularly.

2. A presidential decree for the reserve had been
elaborated and submitted to the appropriate govern-
ment officials for approval.

3. The film and educational materials produced on the
project had been presented to several government
and civic groups.

4. Support for the reserve had been promised by
many agencies including among others: the
Honduran Institute of Tourism, the Institute of
Anthropology and History, and the University of
Honduras.

5. A preliminary work plan for the reserve had been
proposed and funding from both national and inter-
national agencies seemed certain. World Wildlife
Fund pledged $20,000 for the project and MAB
offered technical assistance for further planning
activities.

6. A Honduran biologist had been assigned as co-
ordinator of the project and a U.S. Peace Corps

volunteer was preparing to move to the site to
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serve as an assistant to the reserve director (to
be chosen from the indigenous residents of the
area).

7. In response to a request from RENARE, a letter
writing campaign directed at high level Honduran
decision makers was organized by the Wildlands
Unit at CATIE. Several well-known national and
international conservation proponents such as the
World Wildlife Fund, IUCN, the_Natural Resources
Defense Council, the President of Costa Rica, and
others sent messages directly to the Military Junta
and the President of Honduras. These letters
applauded the government's efforts to protect
native peoples and manage wildlands (stressing the
long-term economic benefits of such activities)
and urged them to officially declare the creation
of the Platano Reserve. The response of the Junta
was positive and soon after, personnel from RENARE
were called to the Presidential Palace to explain
the project to Honduras' highest government offic-
ials. Their presentation was well received and
financial aid and administrative support were
promised.

With both national financing and a grant from the
World Wildlife Fund, personnel from RENARE began prepara-

tion for their third major trip to the area. The primary
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objectives of this visit were to:

1. Launch an ambitious environmental education and
public reactions campaign within and adjacent to the
reserve. This would serve to explain the concept
of the project to local indigenous people, as well
as solicit their ideas and input for incorporation
into the planning process.'

2. Continue collecting data on the natural and
cultural resources of the area.

3. Begin designation of appropriate sites for develop-
ment of the reserve infrastructure.

4. Initiate construction of the headquarters of the
reserve.

5. Choose and begin training of the resident director.
An important accomplishment of this trip was the
explanation of the concept of biosphere reserves to local

inhabitants. Also, basic ecological principles related
to the interactions between man and his environment in
La Mosquitia were presented. Insights gleaned from these
| experiences were later utilized in the production of more
appropriate environmental education materials in the
indigenous language of Miskito.

During this trip plans were being finalized for a
follow-up expedition to the area with the expressed pur-
pose of elaborating the provisionary management plan.

RENARE and CATIE now felt that the project had evolved
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to the point where development of this document was needed
and could realistically be drafted, i.e., enough back-
ground information had been collected.

An important first step in the elaboration of this
plan was the organization of interagency cooperation and
participation. The Honduran MAB committee met with pro-
ject personnel from RENARE and the CATIE Wildland Unit.
The strategy for developing the management plan was
explained and questions and input from MAB committee
members solicited. They were also invited to make a
personal visit to the area and to assist in the develop-
ment of the plan.

Planning team members represented a diverse group
of disciplines including an ecologist, botanist, bio-
logist, park planner, anthropologist, sociologist,
environmental educator, forester, and a member of the
Honduran National Planning‘Board.

Of special note was the fact that the anthropologist
was a Miskito Indian born in La Mosquitia. His role was
not only to collect data on socio-anthropological char-
acteristics of the reserve inhabitants, but also to assist
the RENARE personnel in their environmental education
program.

The group spent two weeks in the proposed reserve
site. 1In addition to collecting further data on the

natural and cultural features of the region, the team
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carried out several other important activities related
to the development of the management plan. In each of
the communities located within the reserve boundaries,
meetings were held with local residents and illustrated
talks were given‘(in the Miskito dialect) on the concept
of the Biosphere Reserve. Committees were formed in
each village with the objective of creating a formal
link between local residents and reserve administrators.
These committees, as well as other individuals, provided
the planning team with valuable information on current
and projected land use. The concept of zoning was
explained and this citizen input was utilized in drawing
up proposed boundaries for the reserve's management
zones.

After returning to the capital city, the group began
the task of actually formulating the management plan.
Other meetings were held with the MAB committee to
discuss the findings of the expedition and to design
immediate work plans for the elaboration of the manage-
ment scheme. The foliowing format (a modified version of
Kenton Miller's suggested management guidelines for
wildland areas, Miller 1978) was proposed as an outline
for the plan. It was agreed to utilize this proven
methodology because of its appropriateness to wildland
planning in developing nations and because of its

thorough, systematic approach. The outline included the
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following topics:

'I. National Context--Honduras
A. National Conservation Strategies
B. Biogeographical Provinces
C. National Transportation Systems
II. Regional Context--La Mosquitia
~A. Natural Features
1. Topography
Watersheds and Drainage Patterns
Hydrologic Resources
Climate
Geology and Geomorphology
Soils

Vegetation
Fauna

W 00 NN O B W

Role of Fires and other Natural Forces
10. Critical Areas in La Mosquitia
B. Cultural Features
1. History
2. Archaeology
3. Anthropology
4. Contemporary Cultures
C. Socioeconomic Features
1. Regional Economy and Land Use
2. Demographic Characteristics

3. Regional Transportation and Communica-
tion Systems

4. Regional Tourism, Recreation and
Infrastructure

III. Analysis of the Conservation Unit--The Proposed
Rio Platano Biosphere Reserve

A. Biophysical Features
1. Topography
2. Watersheds and Drainage Patterns
3. Hydrologic Features
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Climate

Geology and Geomorphology

Soils

Vegetation

Fauna

Role of Fires, Hurricanes and Floods

Critical Areas and Activities inside
of the Reserve ,

B. Cultural Features

1.
2.
3.
4.

History

Archaeology
Anthropology
Contemporary Cultures

C. Socioeconomic Features of the Area

1.
2.
3.
4,

Actual and Projected Land Use
Demographic Characteristics
Transport and Communications System
Visitor Use of the Area

IV. The Integral Management Plan
A. Management and Development

1.
2.

Objectives
Limitations and Restrictions

B. Management Zones

1.
2.
3.
4.

The Cultural Zone

The Buffer Zone

The Natural ''Core' Zone
The Special Use Zone

C. Management Programs

1.

Environmental Management Program
1.1 Protection Sub-Program

1.2 Investigation Sub-Program

1.3 Resource Management Sub-Program

1.4 Monitoring and Scientific
Cooperation Sub-Program
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Public Use Program

2.1 Environmental Education and
Interpretation Sub-Program for
Visitors

2.2 Tourism Sub-Program

2.3 Public Relations Sub-Program

Resident Ecodevelopment Programs

3.1 Health Sub-Program

3.2 Agricultural Sub-Program

3.3 Forest Management Sub-Program
3.4 Wildlife Sub-Program

3.5 Environmental Education Sub-
Program for Visitors

Operations Program
4.1 Administration Sub-Program

4.2 National Cooperation and
Coordination Sub-Program

4.3 Construction and Maintenance
Sub-Program

Integrated Development Program
5.1 Development Areas

5.2 Training and Personnel, Equip-
ment and Materials Requirements

D. Development Sequence

1.

2.
3.
4

Personnel and Equipment
Integrated Development Map
Development Calender
Budget
(RENARE 1980)

Work on the management plan was distributed in the

following manner.

Background information on natural and

cultural resources of the nation, region and the reserve

was gathered principally by RENARE non-technical office

staff. Up until this point many of them had not been
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working on the effort. Team members and RENARE adminis-
trators saw this as an opportunity to involve more
personnel in the project. This would not only be ed-
ucational for them but also a great assistance to the
planning team. MAB committee members, because of their
affiliation with virtually all government agencies, also
assisted with this task.

In the interim, the planning team spent several
days discussing management objectives, goals and activi-
ties as well as reviewing management documents formulated
for other wildland units. It soon became evident that
in many ways the envisioned Rio Platano plan was some-
what different from most of the other plans reviewed.
This was to be the first management document ever elabor-
ated for a Biosphere Reserve. There were essentially no
models from which to draw advice or ideas. Also, the
area contained human inhabitants which were to be con-
sidered an integral part of the reserve, not an exotic
species which would eventually be phased out.

Elaboration of Section IV—The Integral Management
Plan—began first by formulating the "General Management
Objectives'" for the Reserve. These were based upon
national conservation strategies, MAB Biosphere Reserve
guidelines, national development goals, natural and
cultural characteristics of the area, and the development

needs and desires of the local populus. These
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objectives included:

1. Management of the region's tropical ecosystems in
such a manner that they continue to remain self-
regulating.

2. Conservation of the ethnological and esthetic
conditions represented by the human inhabitants
of the area. '

3. Protection of the archaeological features of the
zone and promotion of their scientific investiga-
tion.

4, Assistance in achieving and maintaining a high
quality of life for the local populous through
ecodevelopment programs.

5. Promotion of educational and scientific tourism
opportunities for the local and regional popula-
tion as well as for national and intermational
visitors. This will only be pursued if it does
not detrimentally affect natural and cultural
resources.

6. And finally, the reserve will be utilized as a
model for the analysis and prediction of man's
short and long term impacts on tropical humid
forests.

The entire reserve was then divided into management
zones determined by resource utilization patterns and
trends as well as data on the location of natural and
cultural resources. These zones include the natural core
zone, a cultural zone, a buffer zone, and a special use
zone. Each of these areas was idenﬁified, defined and
designated objectives which are reviewed later in this

chapter.
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Management programs were outlined. These programs
cover all aspects of the reserves protection and develop-
ment and relate to both the human and natural components
of the region. The major classifications, Environmental
Management, Visitor Use Programs, Resident Ecodevelopment,
Operations, Construction and Maintenance, are further
broken down into more specific subprograms. Each of
these includes objectives, activities; management norms
and guidelines, resources required and a chronology of
implementation and expected results and benefits. An
integrated development program and map identify specific
development sites within the reserve. They also outline
projected activities and services provided in these areas.

After several weeks of discussions and writing, a
rough draft was completed. As each planning team member
submitted his designated topic or topics, the other team
members made revisions and modifications.

The first draft was periodically reviewed for the
next several months by RENARE personnel, including the
Head of the Department of Environmental Resources and
Wildlife, professionals from Honduras' National Planning
Board, wildland managers, members of the National MAB
Committee and representatives of the indigenous peoples
of the reserve. A revised version of the plan was
presented to several governmental and non-governmental

agencies during a two-day seminar on the Rio Platano
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Biosphere Reserve in 1980. Recipients of the document
(including community members from the Reserve) will study
it and submit their comments and alterations. These will
be reviewed and incorporated into the published manage-
ment plan which is slated to be finished in 198l1. Even
this document though is not recognized as a final defini-
tive statement but rather a stepping stone in a never-

ending process of review and refinement (Glick 1980).

The Rio Platano Management Plan and Its Relation

~“to the Implementation of an Indigenous
Technology Transfer Program

The authors of the Rio Platano management plan were
cognizant of the importance of the native peoples, their
traditions and their knowledge. This is reflected in
several aspects of the document which attempted to in-
corporate cultural considerations into the zoning scheme
and the management programs. What follows is a general
déscription of the Integral Management Plan and its
relation to projected or potential indigenous technology
transfer programs. While only the major objectives of
the zoning scheme and management programs have been
listed, activities, norms and guidelines, requirements,
timing and expected outputs were all elaborated for each
management progfam in the original plan (the exception

in this thesis is the environmental education plan for
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reserve residents which has included all of the afore-

mentioned data as an example of program design).
Reserve Zoning

In the zoning scheme not only is a cultural zone
provided for native inhabitants to live and work, but
also a buffer zone has been created. This is where
manipulative experimentation which may alter natural
ecosystems and could include such indigenous technology
practices as agroforestry or swidden agriculture can
be carried out. Even the natural "core'" zone permits

some indigenous utilizations.

The Cultural Zone

The cultural zone as mentioned previously, was
determined by conversations with local inhabitants con-
cerning their resource utilization patterns and through
observation and aerial photographs. Trends in resource
use were considered because agricultural, and hunting and
fishing patterns are continually changing.

The cultural zone is defined as a sector which has
been altered by the hand of man, but generally in a
manner which is in harmony with natural systems. This
area will provide protection for the indigenous peoples
and opportunities to study cultural characteristics and

the archaeological sites of the area. Land use practices
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deemed threatening to the maintenance of an acceptable
quality of life will be modified using appropriate tech-
nologies. While permitting the indigenous cultures to
evolve at their own pace, adequate management of this
area will also relieve pressure from these groups upon

the core zone resources.
Objectives of the Cultural Zome

1. Provide the local population with an adequately
sized area to carry out activities necessary to
maintain their livelihood.

2. Provide study sites for socio-ecologic investiga-
’ tions on the traditional cultures of the area and
their land use practices in order to determine
short and long term impacts. These studies could

include:
a. Investigations of minimal levels of soil
fertility and ecological diversity needed
to maintain sustained yield of products.

b. Study epidemiological impacts of land use
practices on man, domesticated animals and
agricultural crops in tropical humid forests.

c. Study the short and long term impacts of
various external influences such as mining,
forest harvesting and the lobster and shrimp
industries on the stability of local cultures.

d. Investigate current and potential use of
forest products.

3. TImprove health and nutritional conditions through
environmental education and cooperation with
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governmental health agencies.

4. Promote through environmental education the tradi-
tional utilization of forest products (i.e.,
medicinal plants, materials for weaving and art-
work, etc.) as well as sponsoring demonstrations
and extension programs dealing with appropriate
land use (RENARE 1980). |

The Buffer Zone

The buffer zone encircles the core area. This swath
of forest represents the transition zpne between the de-
veloped lands outside of the reserve and the primary
ecosystems of the natural area. Although for the most
part this area is currently uninhabited, it will soon
feel the pressure of loggers and peasant farmers from
the interior of Honduras as they converge on the tropical
woodlands of the Mosquitia.

The buffér zone is defined as an area designed to
protect the integrity of the core zone from outside
influences. The rational harvesting of buffer zone
resources will be permitted in a manner which is compat-
ible with the general objectives of the reserve. For-
estry, agricultural and other activities must not
drastically alter natural ecosystems except in those
areas where severe experimental land use treatments are

planned to measure their impact on the environment.
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Objectives of the Buffer Zone

1. Protect the integrity of the natural zone.

2. Provide sites appropriate for the experimentation
of techniques for better utilization of tropical
humid forest resources.

3. Facilitate environmental education activities for
the local populous which relates to appropriate
techniques for land use.

4. Study the actual land use in this zone with par-
ticular emphasis upon its impacts on natural eco-
systems. These studies could include:

a. Investigate floral succession in various
types of forest disturbances (i.e., slash
and burn agriculture, multiple cropping
systems, agroforestry practices and various
forest harvesting techniques).

b. Identify current and potential use of
tropical rain forest resources.

c. Ihvestigate human development patterns in
the tropical humid forests and determine
their natural and social impacts (RENARE
1980) .

The Natural Zone

The natural or '"core'" zone protects the finest
representatives of primary forestland in the reserve.
Although made up principally of the upland region of
the watershed, a corridor of forest which stretches

from the headwaters area to the Caribbean Ocean will
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ensure protection of a wide array of ecosystem types.
The core zone is defined as an area of sufficient

size to function as a self-regulating natural system.

It will remain unaltered for the conservation of genetic

material. Special uses such as scientific, educational

tourism and monitoring activities as well as occasional

use by local populations will be permitted but only

when closely monitored and of negligible impact.
Objectives of the Natural Zone

1. Conserve the area in a natural and unaltered state
through the use of protection and environmental
education programs. '

2. Study the genetic diversity of the tropical humid
forest through ecological investigations such as:
a. Studies of the floral and faunal composition.

b. Research on succession and regeneration in

natural areas.

c. Investigations of physical and chemical
characteristics of the soil and its micro
flora and fauna.

d. Research to determine possible commercial
uses of tree and plant species without
current value.

3. Conserve the natural, archaeological and esthetic
features of the area for eventual utilization in
educational, scientific and scientific tourism

programs.
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4. Permit the occasional or traditional use of this
area (for local consumption) of natural products
on a sustained yield basis (RENARE 1980).

Zoning and Indigenous Technology Transfer

The reserve zoning plan lends itself to the incor-

poration of native technology projects in the following

manner. First, the cultural zone serves as protection
for the storehouse of indigenous knowledge whicﬁ can be
tapped and recorded by investigators. The core area
will provide native peoples with many of the resources
needed to maintain their lifestyles and land use

practices. Finally, the buffer zone will serve as a

staging and monitoring area for experimental plots which
demonstrate indigenous technologies to non-native regional

inhabitants living adjacent to the reserve.
Management Programs

Management programs which provide reserve adminis-
tration with the necessary guidelines for successfully
meeting goals also contain several activities which pro-
vide a framework for investigating native technologies
and incorporating them into regional developmeﬁt activi-
ties. Relevant management programs and subprograms which
contain components important to the realization of in-

digenous technology transfer are listed and described below.
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Environmental Management Programs

In order to achieve the established goals of the
Reserve it is essential to develop adequate and appropri-
ate protection and management of natural and cultural
resources. Furthermore, to be effective, the implementa-
tion of these programs must be based upon sufficient
baseline data on the features of the zone and on continual
monitoring and evaluation of social and environmental
conditions.

One major purpose of the environmental management
program is to identify studies and investigations that
coﬁtribute the basic information needed to formulate
management strategies. This data will also assist in
defining projects and activities needed to assure the
protection, maintenance and development of the natural
and cultural resources.

An integral facet of management and protection pro-
grams is environmental education. This will be incor-
porated into the vigilance, control, investigation and
monitoring programs.

Coordination between the various institutions in-
volved in these sub-programs is essential. Before the
implementation of these projects interinstitutional
lines of communication must be established. Furthermore,
it is of the utmost importance to achieve the cooperation

and participation of the inhabitants of the region who
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will, in actuality, receive many of the benefits of

appropriate environmental management.

Protection Sub-Program Objectives

Protect the genetic resources of the Reserve for
their preservation and sustained use (in accord-
ance with their management zone guidelines).

Protect archaeological features of the region from
human and natural degradation.

Avoid negative impacts from unorganized or unplanned
development.

Assure a sustained production of benefits from the
natural resources of the reserve for utilization
by area and regional inhabitants.

Investigation Sub-Program Objectives

Develop a deeper understanding of the natural and
cultural resources of the area including informa-
tion on species composition and anthropogenic and
natural impacts upon these resources.

Determine the structure and function of the major
ecosystems of the regionm.

Carry out thorough resource inventories in the
different zones of the reserve.

Determine the environmental quality and condition
of the reserve and its influence upon regional and

~global ecologic conditions.
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Resource Management Sub-Program Objectives
1. Maintain an unaltered form of natural ecological
processes of the reserve.

2. Recuperate ecosystems or plant and animal popula-
tions that have been degraded by the actions of
man.

3. Assure a sustained yield of natural resources
from the reserve for the utilization by local
inhabitants.

4. Manage the cultural resource in such a manner that
it is protected and can support limited scientific
tourism activities.

Monitoring and Scientific Cooperation
Sub-Program Objectives

1. Periodically evaluate the state of the natural
renewable resources of the reserve.

2. Monitor impacts of agricultural activities within
the reserve.

3. Determine climatic variations within the reserve.

4. Establish interinstitutional and international
monitoring programs (RENARE 1980).

Environmental Management Programs and
Indigenous Technology Transfer
The planners of the biosphere reserve stressed the
need for scientific management of the area based upon a
solid understanding of the resources. This is why the

study and monitoring of human and natural resources is



105

a common theme in most of the sub-programs. A thorough
comprehension of the dynamics of the region's ecosystems
is a prerequisite for indentifying the limitations and
opportunities for indigenous technology transfer. This
is true especially for activities which may not be
currently practiced withiﬁ the zone but could be in-
troduced (the domestication of certain wildlife species,
for example). Assessment of human impacts upon resources
will be useful in quantifying the appropriateness of
certain indigenous exploitive practices. Certainly

some development characteristics of local inhabitants
which outwardly appear unsound may prove to be appropri-
ate and vice versa. Not only will study of the present
day inhabitants prove enlightening to ecologists, but
the archaeological studies which have been projected
should also provide additional information concerning
development opportunities in the region. For example,
the pejibaye palm (Guilielma gasipacs) which produces a
nutritious fruit as well as a palm cabbage (Budowski
1978) is not gfown by the people of the region. However,
in several archaeological sites deep within the interior
of the reserve abandoned plantations of pejibaye have
been found. Undoubtedly, archaeological studies will
uncover other pre-Colombian land use practices that

could be economically and ecologically viable today.
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The environmental management program stresses educa-
tion as a means of protection. In this case it may not
be so much a matter of RENARE personnel teaching Platano
peoples about ecology, as the inhabitants sharing their
knowledge of the area with reserve staff. In either
case, it should be a mutual exchange of information.

Some indigenous inhabitants will be trained in environ-
mental education skills as they would be most adept at
taking this message to their own people.

Active vigilance of the reserve is also stressed.

An integrated team of forest guards representing both
indigenous inhabitants of the zone and members of the
non-Indian society should be trained not only to police
the forest but also to be educators and extentionists.

As mentioned, efforts have been made to not only involve
locals in the planning of the area but also in the actual

administration and management of the zone.

Public Use Programs

Owing to the diversity of the natural and cultural
features, the reserve offers many educational and recre-
ational opportunities to the public. This program de-
fines environmental education, public relations and
tourism programs for visitors to the zone. They are
designed to minimize tourism impact upon the social and

ecological features of the area.
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It should be emphasized that at least in the begin-
ning, public use of the reserve will be minimal. This
will allow adequate development of the protection and
environmental management aétivities. Although tourism
development will not be of high priority in the early
years, the reserve administration must attempt to dis-
seminate information related to the reserve in all parts
of the country.

These extension programs will be directed at priority
target groups (i.e., decision makers, politicians, busines-
smen, etc.). The general public will receive information
on the project by means of media articles and pamphlets,
presentations and films.

When tourist development does begin in the area, all
of its associated environmental and cultural impacts must
be minimized. Tourism in the reserve will be limited to
"scientific tourism" with visitors required to travel in
small, well controlled groups. The majority of visitor
activities will be of an educative nature although the
many esthetic features of the reserve; the beaches,
rivers, lagoons, etc., lend themselves well to recrea-
tion activities and will be incorporated into these pro-
grams when appropriate.

Tourist development will involve local inhabitants

in all stages of planning and implementation. The
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principal purpose of tourism will be to increase local

income and improve living standards.

Visitors Environmental Education and
Interpretation Sub-Program Objectives

1. Provide an agreeable and safe experience for
visitors which is also compatible with the man-
agement objectives of the reserve.

2. Reduce negative impacts on natural and cultural
resources caused by visitor use.

3. Promote the creation of an "environmental
consciousness'" on the part of reserve visitors
with special emphasis on the importance of
fragility of tropical ecosystems.

4. Develop the idea of rational protection and
management of wild areas and natural resources
in general, specifically obtaining government
and public support for the creation of a complete
wildlands system.

5. Stimulate public interest and pride in the rich
cultural and natural heritage of the country.

Tourism Sub-Program Objectives

1. Facilitate tourism development with emphasis on

scientific tourism.

2. Develop sources of income for local inhabitants
through the installation of community operated
tourist facilities.

3. Demonstrate that the conservation of natural
resources can be economically productive, in this
case as a base for a small scale tourist industry.
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Public Relations Sub-Program Objectives

1. Disseminate basic information on the Reserve and
its regional and global importance.

2. Establish lines of communication and the inter-
change of information between national and inter-
national institutions involved or interested in
the global network of Biosphere Reserves.

3. Serve as a catalyst for the development of public
and private interests in the many examples of
natural and cultural treasures represented in the
reserve, including the flora, fauna, geology,
indigenous communities and archaeological ruins
(RENARE 1980).

Public Use Programs and Indigenous
Technology Transfer

Native technology transfer not only benefits the gen-
eral public but it also could elevate the social status of
indigenous groups. Currently native peoples generally
occupy the bottom rung of the third world social ladder.
Public empathy and respect needed to force governments to
actively protect and conserve native people's rights and
culture is usually non-existent. In Central America, there
seems to be a social identity crisis where historical roots
and cultural heritage have been forsaken by the general
public for the social manifestations of what they perceive
to be the signs of prosperity and sophistication-—often

of North American ofigin (D. Cruz, pers. comm.). Almost
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the entire middle and upper class is trying to disassoc-
iate themselves with the indigenous peoples, despite
their close blood relatibn in many cases. Local
tourism in the Platano and similar reserves could pro-
vide non-indigenous citizens with a new view of native
peoples--one which stresses their attributes and wisdom
rather than their non-conformity and peculiarities.
Native skills and technology would be emphasized and
could demonstrate that not only do these people deserve
equal rights but also that they have an important con-
tribution to make to society.

This is one of the major themes behind the Rio
Platano public use programs. Native peoples will admin-
ister many of these activities and will thus be telling
their own story in their own manner.

Another important aspect of this set of programs are
the objectives related to the establishment of national
and international lines of communications, including a
link-up with the global network of biosphere reserves.
Through this information network knowledge obtained from
this reserve will be available to those persons, institu-
tions or bioshpere reserves that are involved in similar
endeavors. Also, results of indigenous technology trans-
fer projects in other areas can be relayed to Platano

staff for possible implementation in Honduras.
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Resident Ecodevelopment Programs

Recognizing as the general definition of ecodevelop-
ment, ''the sound utilization of natural resources for
meeting the needs of a population in such a manner as to
assure a high quality of life for this and future genera-
tions'", these programs are oriented toward improving
living conditions through the appropriate management of
the natural resources of the reserve.

Introduced technologies and land use practices (if
implemented) must not clash with traditional lifestyles
and customs. This relates to a primary objective of
ecodevelopment--the incorporation of the local popula-
tion into the management of their social, natural and
cultural environment. All of these programs are
oriented toward local residents of the reserve. These,
in conjunctidn with other management sub-programs, should
insure local participation in all facets of Reserve

development.
Health Sub-Program Objectives

1. Assist in improving health and nutrition conditions
of the residents of the reserve.

2. Investigate and implement a health program utiliz-
ing traditional health care practices which are
effective.
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Agricultural Sub-Program Objectives

Investigate traditional farming and animal raising
techniques and assess their impact upon the tropical

rain forest.

Carry out an inventory of current land use and com-
pare this with the potential and appropriate uses.

Investigate forest succession in natural areas which
have been disturbed.

Investigate possibilities for utilizing floral
species for medicinal and nutritional uses.

Establish an extension program to introduce new
farming techniques (if deemed necessary).

Forest Management Sub-Program Objectives

Identify and minimize the impact of traditional
forest exploitation methods on the natural eco-
systems of the reserve.

Determine non-conventional uses of primary tropical
rain forests including medicinal plants, new energy
sources, materials for construction, and wild foods.

Improve the knowledge base on natural forest
habitats of the area and their ecology.

Provide educational opportunities for local,
national and international students in the field
of tropical humid forest protection and management.

Initiate reforestation projects in areas which have
been degraded.
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Wildlife Sub-Program Objectives

1. Organize a research agenda for the floral and faunal
components of the reserve.

2. Identify the ecology and population dynamics of
important plant and animal species.

3. Establish comprehensive protection programs for
rare or endangered species.

Environmental Education Sub-Program
Objectives!

1. Develop in the reserve habitants a knowledge and
appreciation of the importance of sound management
of wild areas and tropical humid forest and of
their own cultural heritage.

2. Incorporate environmental education methods into
the education system of the region.

3. Train teachers in the region in interpretation and
environmental education techniques.

4. Inform reserve inhabitants of the management activ-
ities being realized in the reserve and of the
general management concept itself (RENARE 1980).

1 The entire design used for each management sub-program
in the management document (RENARE 1980) including Pro-
gram Description, Objectives, Activities and Chronology,
Norms, Requirements and Results, and Expected Benefits has
been included for this sub-program as an example of the
activities planned to realize program objectives. The
reader desiring this information for all of the sub-pro-
grams is referred to the "Rio Platano Biosphere Reserve
Management Plan' (RENARE 1980).
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Description of the Resident Environmental
Education Sub-Program

Environmental education for reserve residents serves
to coordinate and interpret other sub-programs. Environ-
mental education is the program that explains what is
occurring management-wise in the reserve and helps to
promote an "environmental consciousness'’ among the Reserve
populous. Environmental education is formally applied in
schools and informally by means of trained local indi-
viduals working in civic education ﬁrogramé. Methods
used in these programs include materials written in
Miskito and Spanish, seminars, courses, audio-visual
programs, photographs and drawings, demonstrations, etc.
These activities should promote the conservation of
resources by inhabitants and will guide their participa-
tion in the development of the area. The Environmental
Education Program for Residents differs from the Environ-
mental Education and Interpretation Program for the
Public in that the first program focuses its efforts on
local populations within or adjacent to the reserve while
the second program is basically for tourists visiting the
area or for the entire nation.

Activities and Chronology for Resident
Environmental Education

- Write a detailed environmental education plan (Year:(1l)).
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- Realize seminars, workshops and courses for the Reserve
population. (2,3,4)

- Develop environmental education materials stressing
active participation for use by teachers in schools. (2)

- Organize training courses for teachers in the schools.
(2,3,4)

- Establish environmental study sites near each school.
(1,2

- Develop mobile environmental education exhibits to
carry to different schools. (2,3)

- Elaborate programs in environmental education for
adults in local communities. (2,3,4)

- Train resident forest guards in the art of environmental
education. Utilize this personnel in community educa-
tion programs. (1,2,3,4)

- Collect information (using students of the zone) on the
history, art, technology, folklore, etc., of the local
populous and utilize this information for the Environ-
mental Education and Interpretation Sub-Program for
Visitors. (2,3,4)

- Collect and disseminate information on the other sub-
program activities. (1,2,3,4)

- Establish an environmental education center in Kuri.
1,2)

- Periodically evaluate program results. (1,2,3,4)
Norms for Resident Environmental Education

- Programs for students, teachers and communities must be
coordinated with the Ministry of Education, the Forest
Service (COHDEFOR), the National Agrarian Institute and
the local Community Committees.

- All programs must be periodically and systematically
monitored and evaluated.

- All educational materials must be written in Spanish
and Miskito.
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- Education activities should be documented with photo-
graphs, recordings, and brief accounts.

- Environmental education activities should be coordinated
and in many cases incorporated into other management
sub-programs.

Requirements for Resident Environmental
Education

A translator versed in Spanish and Miskito.

A small team of trained environmental educators.

- Coordination with the local school system and the
Ministry of Education.

- Cooperation of other relevant institutions as well as
the local communities.

- Educational materials relevant to local attitudes and
lifestyles.

- Local transportation (boat, mule, small plane).
- Cooperation of other sub-program facilitators.

- Building materials for the environmental education
center in Kuri.

- Periodic evaluation of environmental education activi-
ties.

Results and Expected Benefits of
Resident Environmental Education

- Improve the environmental knowledge base and awareness
of local students and inhabitants of the reserve
region.

- Establish firm lines of communication between the
reserve management and the reserve populous and assure
their participation in the development of the area.

- Assure that local inhabitants actively support manage-
ment goals of protecting and conserving the Reserve's
natural and cultural features.
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- Utilize the resource knowledge of reserve inhabitants
in educational programs for non-native visitors and
reserve neighbors. (RENARE 1980)

Resident Ecodevelopment Programs and
Indigenous Technology Transfer

Ecodévelopment is defined in this thesis as develop-
ment at the local level which is consistent with the
natural and cultural potentials of an area. In eco-
development adequate attention is given to the rational
use of resources. The application of technologies and
organizational strategies that respect the natural eco-
systems and local sociocultural patterns is encouraged
(UNEP 1976).

Specialists and government officials meeting in
Cocoyoc, Mexico in 1974 listed the following points as
~ integral components of the ecodevelopment concept:

1. The basic unit for development is the ecosystem
or geographical region (watershed).

2. Natural resources and humans are to be treated on
an integral basis as elements of one total system.

3. Mechanisms must be created which will provide for
the active participation of all humans involved in,
or to be affected by, the development process.

4. Develbpment should give primary attention to meet-
ing the basic necessities of the human population,
such as food, water, shelter, health, education and
fundamental human rights.

5. Those technologies should be utilized in the develop-
ment process which incorporate and enhance local
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culture and experience. Local initiative and self-
reliance are to be respected and promoted, and
imported technologies are to be screened to insure
their adequate adaptation prior to implementation.

6. Human activities should be designed and operated
to maintain and enhance the productivity of the
biosphere--the surface layers of the Planet Earth
where all terrestrial and aquatic ecosystems operate
and upon which all life depends.

7. Human activities should also be designed and
operated to use wisely (conserve), the energy and
materials of Earth and to respect, maintain and
enhance the natural processes which produce and

recycle energy and materials.

8. And finally, development should respect, maintain
and enhance the diversity of natural life and human
cultures to maintain and expand the availability
of options for this and future generations of humans.
This requires that homogenization of land use and
human lifestyles be avoided. (The Cocoyoc Declara-
tion 1974)

Many elements of a comprehensive indigenous tech-
nology transfer program are also components of the eco-
development strategy. Involvement and respect for
cultural characteristics, utilization of appropriate
technologies which mitigate detrimental social and
economic impacts and resource utilization practices which
provide a sustained yield of goods are basic goals of

both programs.
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Platano Reserve administration has stressed eco-
development in the management plan for several reasons.
of paramoﬁnt importance is the fact that unless human
utilization of the resource is adequately managed, the
integrity of the natural systems of the region will be
jeopardized. In addition, if RENARE can demonstrate to
the financially strapped government of Honduras that con-
servation programs can not only maintain esthetic beauty
but also more importantly improve the social and economic
welfare of the people, they will be much more apt to
receive support from decision makers and the general
public.

The Ecodevelopment Programs contain many of the
preparatory activities needed to realize native techno-
logy activities. Much of the basic collection of base-
line data needed to assess the value of indigenous land
use practices is proposed in these sub-programs. This
includes investigation of indigenous medical practices,
traditional farming practices and their impact upon the
environment, utilization of forest products including
fish and_game and identifying the levels of environmental
awareness among the local peoples. This understanding of
attitudes toward the environment is especially important
if new technologies are to be introduced into the area
(see discussion in Major Obstacles in Realizing Indige-

nous Technology Transfer Programs).
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The environmental education programs are important
for the successful collection and transplanting of native
technologies. Not only will they assure the perpetuity
of native knowledge but they will also interpret to
locals what management is attempting to do in the zone
and conversely how the indigenous peoples are reacting
to reserve policies. If properly carried out, educa-
tional programs can serve as an important communications
link between reserve administration and the peoples of
the zone. For this reason environmental educators in
areas such as the Rio Platano are looking upon their
roles as part teacher, part student, always keeping a

two-way communications line open.

Operations Program

The operations program is primarily oriented toward
achieving the efficient integrated management of the
reserve through the coordination and support of the

management sub-programs.
Administration Sub-Program Objectives

1. Coordinate the execution and administration of the
different management sub-programs.

2. Apply the technical and administrative responsibil-
ities of RENARE.

3. Coordinate the support of other institutions in-
volved in the management of the Reserve.
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4. Maintain solid relations with local and national
authorities.

5. Obtain and train personnel appropriate for admin-
istrative functions, management of resources and
ecodevelopment and public use programs.

This sub-program also includes job descriptions for
various Reserve personnel including Project Coordinator,
Reserve Administrator, Chief Ranger, Chief Naturalist,
Rangers, Head of Public Works and Head of Investigationms.
An organigram of administrative orgaﬁizatioh is also
detailed.

National Cooperation and Coordination
Sub-Program Objectives

1. Establish mechanisms to develop interinstitutional
cooperation within the reserve.

2. Promote integrated management of the Reserve
resources. '

3. Coordinate the participation of the National MAB
Committee into the reserve management programs.

4. Solicit and obtain the involvement of relevant
governmental institutions into the execution of
management programs.

Construction and Maintenance
Sub-Program Objectives

1. Maintain in good condition all equipment and
facilities of the reserve to assure the adequate
functioning of all management sub-programs.
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2. Construct and maintain the public works necessary
to develop an adequate infrastructure for the
operation of the Reserve. This includes structures,
landing fields, trails, guard stations and other
facilities.

3. Maintain the human habitations of the Reserve in
a clean and hygenic state. (RENARE 1980).

Operations Program and Indigenous
Technology Transfer

Although most of the elements necessary to facilitate
native technology transfer occur naturally in the area
(i.e., indigenous peoples, pristine and managed resources,
areas slated for nationmal development by non-indigenous
peoples, etc.) the success of the endeavor is dependent
upon the coordinating body for the project. The reserve
administration, with the support of a multitude of other
agencies and individuals including the inhabitants them-
selves, is responsible for overseeing and initiating the
entire process. This includes initial planning and col-
lection of data to the transfer and initiation of appro-
priate technologies in designated areas. Maintaining
communication between all relevant agencies is necessary
and has been given high priority in this management plan.

The actual physical development of needed infra-
structure such as trails, experimental plots, education
centers, etc., is another responsibility of administra-

tion. Overseeing the implementation of native technology



123

projects in the buffer and cultural zone will demand much
attention to assure minimal impact upon the environment.
Most certainly other agencies will be involved in the pro-
ject, including the Honduran Forest Service, the Agricul-
tural Service, the Institutes of Anthropology and Tourism,
the University and others, but all of their actions must
be coordinated and monitored. Finally, the administra-
tion must retain close relations with the inhabitants of
the zone. Every effort should be made to facilitate their

active role in the operation of the reserve.

Integrative Development Program

The Integrative Development Program identifies spe-
cific development sites within the Reserve and outlines
projected activities and services provided in these areas.
All of these sites are related to some aspect of the man-
agement sub-programs and provide the necessary infra-
structure for their realization.

This section also includes a complete description of
personnel needs for all aspects of reserve development.
Equipment for these employees is listed as well as train-
ing programs (RENARE 1980).

This program will integrate and coordinate all activ-
ities related to the indigenous technology efforts. Pro-
ject sites are identified as well as needed improvements

or services in these areas.
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Development Sequence

The final chapter of the management plan presents
a four-year development program, divided into one-year
blocks. Personnel, equipment, and construction is in-
dicated on a development sequence map. The plan con-
cludes with a projected yearly budget for the four-year
period (RENARE 1980).

The Development Sequence will ensure that native
technology transfer programs are implemented in a logical
order with all preparatory steps taken in the proper
sequence. A budget is included which will be useful
for reserve managers in projecting their financial needs
for the future.

A Summary of Key Elements of the Rio Platano
Biosphere Reserve and Its Management

Plan which Relate to Indigenous

To summarize the preceding chapter, the following
elements of the Rio Platano Biosphere Reserve make it
appropriate to the successful initiation of a program of
indigenous technology transfer:

I. Physical Features

A. A large expanse of undeveloped land con-
taining a variety of undisturbed ecosystems.

B. A zone of generally undeveloped land sur-
rounding this core zone which is open to
development.
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Indigenous peoples residing in or near the
region which demonstrate generally environ-
mentally sound land use patterns.

II. Institutional Features

A.

Governmental and non-governmental agencies
with the legal mandate and institutional
capability to plan and carry out wildland
management and ecodevelopment activities.

A national wildland management strategy
which stresses ecodevelopment and recognizes
the importance and wvalue of indigenous
peoples and technologies.

A coordinating body which represents all
relevant agencies and individuals involved
in the indigenous technology project, e.g.,
the MAB committee.

An international network for information
and assistance related to the development
of such a program. In this case UNESCO
and other international organizations have
provided valuable assistance to the
Honduran government.

A management structure which can facilitate
native technology transfer, e.g., the
Biosphere Reserve Concept.

III. Management Features

A.

A management plan which receives support
and input from all relevant entities,
especially the inhabitants of the zone.

An integrated plan which effectively co-
ordinates all necessary activities.

A plan that addresses the necessary activ-
ities for realizing indigenous programs in
the logical order which they should be
carried out. These include:

1. Elaboration of general management
objectives which specifically address
the realization of native technology
projects.
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Development of mangement zones which
provide areas for cultural protection
and study, physical manipulation and
experimentation, and complete pro-
tection of other zones.

Formulation of management programs
which detail the step-by-step activ-
ities for carrying out projects of
this nature. Relevant programs and
sub-programs including:

a. Environmental Management Pro-
~grams

Protection Sub-program

Resource Management Sub-program

Investigation Sub-program

Monitoring and Scientific
Cooperation Sub-program

b. Public Use Programs

- Recreation and Tourism Sub-
program

- Interpretation and Environ-
mental Education Sub-program

- Public Relations Sub-program

c. Ecodevelopment Programs

Environmental Education Sub-
program

Agricultural Sub-program

Wildlife Sub-program

Forest Management Sub-program
d. Operations Program
- Administrative Sub-program

- Construction and Maintenance
Sub-program
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- National Cooperation and
Coordination Sub-program

4. Formulation of an Integrative Develop-
ment plan which identifies development
sites within the reserve and outlines
projected activities including train-
ing of personnel.

5. Elaboration of a sequential develop-
ment program, map and budget.

D. A plan which calls for perpetual monitoring
and evaluation of native technology projects
to assess their effectiveness and, if deemed
necessary, flexible enough to restructure
programs. : :

E. Development of a communications network to
transfer knowledge obtained from these
projects to those persons and agencies that
can most benefit from it. This includes
both on a national and international scale.

In conclusion, this chapter has dealt with the meth-
odology used for developing a management plan for a Bio-
sphere Reserve as well as the results of these efforts--
the Rio Platano management document. The opportunities
for implementing indigenous technology transfer programs
have been stressed as has the suitability of this planning
method for incorporating efforts of this nature.

The following chapter will extrapolate experience
gained in Honduras for introduction of native technology
programs into the global network of Biosphere Reserves.

A development sequence is suggested for implementing

these activities in areas with similar natural and

cultural features.



CHAPTER V

SUGGESTED GUIDELINES FOR IMPLEMENTATION AND
OPERATION OF INDIGENOUS TECHNOLOGY TRANSFER
PROGRAMS IN BIOSPHERE RESERVES

Based upon the case study of the biosphere reserve
project in the Rio Platano, a strategy and sequence of
development for native technology transfer programs can
be suggested for this and similar areas. Although no
two biosphere reserves will be identical in their physi-
cal, cultural and administrative make-up, there are some
basic guidelines which can be offered to assure the
effective incorporation and maintenance of these projects.
In approximate order of execution they are:

1. Formation of Government and Non-government Agencies
with Legal Status and Infrastructure Capable of
Efficiently Managing’an Indigenous Technology
Project.

This necessitates not only the appropriate staffing
and management of individual agencies but also the forma-
tion of a coordinating body representing all relevant
agencies and parties. National MAB committees can serve
this function.

Necessary legislation related to management of

natural and cultural resources must be passed and a

128
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national wildlands and ecodevelopment strategy conceived.
These agencies are also charged with the dissemination of
educational materials and the promotion of an environ-
mentally aware public and decision making body.
2. Selection and Establishment of Biosphere Reserves.

National wildland surveys should be undertaken which
not only identify priority areas for conservation but
also select the most appropriate management strategy for
each area.1 Biosphere reserves must meet criteria and
official ratification of a reserve site is carried out
by the MAB International Secretariat only after its
nomination by the National MAB committee (UNESCO 1974).

Management plans should be developed for all re-
serves. Suggested guidelines for the elaboration of
these programs can be obtained by consulting: Miller
1978; Moseley et al., 1974; Spangle et al., 1974; Deshler

1973; Hendee et al., 1978, and several others.

1 Management strategies vary according to natural and
cultural features of a wildland unit. Choosing the most
appropriate management classification involves identify-
ing the objectives for conservation and development in
the zone after the area has been studied to assess its
natural and cultural characteristics. Management cate-
gories coincide to certain management objectives. These
categories include: National Parks, Natural Monuments,
Scientific or Biological Reserves, Wildlife Sanctuary,
Resource Reserve, National Forest, Game Reserves, Pro-
tected Zones, Recreation Areas, Scenic Easements, Cul-
tural Monuments and Biosphere Reserves (Miller 1978).
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3. 1Involvement of Local Inhabitants in the Management
Process.

Interest and participation on the part of local in-
habitants of the reserve should be facilitated from the
onset. This is especially related to the native peoples
that will be involved in the technology transfer projects.
Reserve planners and administration should include mem-
bers of local tribes and communities and frequent meetings
held with residents of the area. Environmental education
and interpretation programs should be initiated and used
as a communications link between area residents and
reserve administrators.

4. Carry out Baseline Studies.

Thorough baseline studies on both the natural and
cultural features of the reserve should be realized.
Special attention would be placed on indigenous uses of
resources and the value and impact of these activities.
Extensive ethnographic studies are initiated which in-
clude the identification of environmental perceptions
of the local inhabitants. Long term monitoring programs
must be set up to record changing environmental and
cultural conditions.

Archaeological studies with emphasis placed upon
archaic land use and development practices will be
carried out. These too should be assessed for their

contemporary usefulness.
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Possible sites for the establishment of experimental
plots and model projects, especially in the buffer zone,
are identified. Research must be carried out to explore
indigenous practices from other similar zones and their
appropriateness for this reserve determined.

5. Formﬁlation of Reserve Objectives

Most management strategies begin by identifying
general goals and objectives for the reserve. Future
management decisions and subsequent planning activities
are based upon these parameters (Miller 1978). Con-
sequently, the inclusion of objectives related to the
collection, study and distribution of indigenous skills
is important in developing a native technology program.
These objectives are often included in the legislation
which legally establishes the protected wildland unit
and would thus give reserve administration legal status
to carry out these activities.

6. Design Reserve Zoning

Zoning plans for wildland units vary but the MAB

Task Force on Biosphere Reserves recommends the follow-

ing formula: 1) a natural or 'core'" area which will

remain essentially intangible; 2) a cultural zone that

corresponds to the area and resources utilized by local
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zone which includes degraded areas in need of rehabilita-

tion (UNESCO 1976). To this may be added 5) special use

zones where administrative infrastructure will be
established (Miller 1978).

Although core areas are generally determined by
ecological characteristics, their importance to the
indigenous peoples should also be taken into account.
Limited use of these areas by native peoples can be
permitted if their ecological impact is negligible and
the practice is necessary to provide some vital resource.

The cultural zone should encompass those resources
that are integral to the normal functioning of the in-
digenous society. Living sites, ceremonial areas, agri-
cultural plots, hunting and fishing grounds and similar
areas should be zoned cultural. Resource utilization
trends must be determined and if considered to be healthy
and not threatening to the integrity of the reserve,
these areas too should be zoned cultural. In the case
of large expanses of primary forest which are used only
periodically for exploitive purposes (i.e., hunting,
collection of medicinal plants, etc.) these regions can
be zoned "core' areas with such sporadic use allowed
yet closely monitored and controlled.

Buffer zones will be the site of transfer and dis-
semination of indigenous technologies except in those

cultural zone areas where the native peoples themselves
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adopt new development skills (preferably indigenous
technologies or modified indigenous technologies). Buf-
fer zones should be adjacent to inhabited areas outside
of the reserve and can be under pressure from develop-
ment. However, all exploitive activities in this zone
will follow guidelines set by the reserve administration
and the MAB committee and will be closely monitored.
Demonstration plots and manipulative experimentation
dealing with native technologies will be established
here. Extension programs working with regional '"neigh-
bors" of the reserve will concentrate their efforts in
this zone.

The special use zones should respeét traditional
uses of resources and not interfere with native social
patterns and customs. Adequate input from local inhab-
itants in the design of the management plan should pre-
vent confrontations between reserve construction crews
and local inhabitants. In relation to physical infra-
structure, local architectural styles and materials can
be utilized for reserve structures in order to more
harmoniously blend in with the cultural and natural
environment.

7. Develop Management Programs and Sub-Programs

Possibilities for management programs are endless
but it is possible to identify several major elements

that should be addressed if a program of indigenous



134

technology transfer is envisioned. These major themes
and their components include:
a. Natural Resource Management

Management programs in this category include all
activities and programs related to the adequate protec-
tion, study and utilization of a reserve's natural re-
sources. Initial baseline data collection and continued
monitoring and study of resources should be stressed in
this aspect of the plan. Included is assessment of human
impacts upon the reserve environment, i.e., indigenous
utilization of resources as well as experimental manipu-
lation of ecosystems (in the buffer zone). Baseline
studies would give adequate attention to identifying
forest resources of actual or potential value to the
inhabitants of the zone. Much of this work is done by
integrated teams of scientists and native peoples. Man-
agement guidelines for threatened species or ecosystems
should be elaborated and these will to some degree
determine which native exploitive practices can be con-
tinued and which should be curtailed or modified.

Protection of resources is another important aspect
of this program. Major emphasis should be placed upon
education as a tool for protection. Extensive environ-
mental education activities for reserve inhabitants,
regional populations adjacent to the reserve and the

public in general will be initiated early on in the
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development of the reserve. Active vigilance is also
necessary and both area residents and non-partial outside
individuals should be integrated into the guard-force.
Training in educational techniques can be incorporated
into their instruction. These Resource Management Pro-
grams in general protect and properly manage those natural
resources which will be utilized for the realization of
the Ecodevelopment Programs.

b. Ecodevelopment Programs.

Initiation of native technology transfer will es-
sentially be carried out by the ecodevelopment programs.
These programs must be based upon thorough understanding
of all cultural aspects of the indigenous inhabitants
of the area. Also those persons in outlying regions
that have been targeted as the recipients of this in-
formation are studied and their cultural features and
resource utilizati&n characteristics documented.

Using this data as well as relevant information
gathered from other regions and reserves, pilot indige-
nous technology projects should be established in the
cultural zone (directed principally toward the native
peoples) and in the buffer zone (for and with the non-
reserve inhabitants living in the adjacent area). If
possible, the indigenous peoples themselves should be
involved in establishing the demonstration plots in the

cultural as well as the buffer zone.
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An important aspect of these programs is the develop-
ment of good public relations between native peoples and
outside visitors or regional inhabitants. This will be
instrumental in adding credibility to land use practices
of these people and assist in the acceptance of their
ideas. The elements of visitation, tourism and public
relations are‘addressed in these programs.

Education activities related to inhabitants of the
reserve and the region as well as visitors to the area
are once again an integral component of a successful in-
digenous technology project. Both reserve peoples and
regional inhabitants must understand the reasoning behind
these efforts and how programs will be managed. In many
cases an educational foundation must be built before
certain activities can be initiated. This includes a
basic understanding of some ecological and conservation
concepts and of appropriate land use practices. The
Biosphere Reserve Program must be presented in such a
manner as to make it relevant to their needs and problems.

Reserve administration needs to understand that the
social well being of area inhabitants should be a major
~goal of the Biosphere Reserve project. Peoples that are
exploited by unjust economic and social systems will
probably not treat the land with any more respect or
care than they themselves have been treated (Eckholm

1976).



137

¢c. Administration Programs

Coordination and implementation of all native tech-
nology activities is dependent upon the reserve adminis-
tration. Although much of the effort will be carried out
by inhabitants of the region themselves, it is the admin-
istration's job to provide the initiative, direction,
infrastructure and financial and technical support needed
to facilitate these projects. An administration that has
adequately integrated local peoples‘into its structure
and operation will probabiy not be 169ked upon as an
external force but rather an important and constructive
decision making body of and for the community. Thus, it
is important that reserve administration include regional
inhabitants on its staff and at all times wofk closely
with reserve peoples.

The effective operation of the reserve and these
projects requires not only adequate pre-planning but
also constant monitoring, evaluation and at times modi-
fication of management programs. Actions needed to
achieve all of these aspects of program development must
be built into the administrative system.

Communication and transfer of knowledge is one of
the major goals of Biosphere Reserves and of indigenous
technology efforts. The formation and utilization of
the MAB global communications network is a chief respons-

ibility of administration. This also includes national



138

and regional communication and coordination of all of the
diverse agencies and organizations involved in the reserve
programs.
8. Secure Long-Term National and International
Support.

Projects for which funding or technical assistance
wanes before it reaches a level of self-perpetuation will
seldom be reactivated regardless of renewed support. This
is owing to the fact that reserve administration could
lose credibility and local peoples méy beliéve that once
again government has misled them. Thus, it is of extreme
importance that before and during these programs adequate
long-term support and funding are assured.

International aid agencies must take a similar
approach to indigenous technology transfer projects and
conservation efforts in general. Too many wildland pro-
tection programs including Biosphere Reserves have been
encouraged and sometimes prematurely initiated at the
insistence of global conservation associations without
providing the necessary financial and technical back-

stopping.

Ma%or Obstacles Facing Indigenous
Technology Transfer Programs

An important factor which has weighed heavily into
the frequent failure of Nofth/South technology exchange

and which could be just as relevant to indigenous
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technology transfer, is that oftentimes a well adapted,
appropriately structured social organization is needed

to adequately realize development goals. Many indigenous
cultural practices depend upon these specialized social
systems for their maintenance (Spencer 1966, Freeman
1955, Conklin 1975, Nietschmann 1973). For example,
communal efforts are often needed to harvest crops or
wildlife resources (Hutterer, pers. comm.). Imposing
communal development strategies in capitalistic systems
may be strongly opposed.

There may also be opposition to a perceived
"devolution" in resource harvesting techniques. Third
world societies striving to erase their image of back-
wardness will not easily sacrifice the supposed advance-
ment of modern technological development praétices re-
gardless of whether there is an advantage over more
traditional ones.

The general attitude discussed earlier of prejudice
against indigenous peoples may inhiﬁit many from adopting
land use practices which natives are known to have per-
fected. Consequently, information gleaned from indige-
nous peoples will have to be interpreted and presented
in such a manner as to make it easy for non-Indians to
assimilate. An adequate environmental knowledge base
will have to be established in the minds of recipients

of these skills before it will be intelligable.
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Possible ecological problems relate principally to
the adoption of very specialized resource utilization
techniques which have been developed in other regiomns.
Ecological similarity must be studied before indigenous
technologies can be transplanted into new areas. How-
ever, the fact that most Biosphere Reserves contain
representative samples of global ecosystems should assure
that development methods perfected in one reserve will be
appropriate to other sites.

Because this program links the anthropological
sciences with the field of natural resources, it will
need professionals and technicians that are versed in
both of these disciplines. They must be able to inte-
grate the wide range of needed expertise into their
approach to regional development and be able to communi-
cate this information to others. Universities and train-
ing institutions will in many cases have to broaden the
scope of the material presented to students to include
this new orientation. Currently, adequately trained
personnel needed for native technology activities are
few in number and many of them appear to be concentrat-
ing on theoretical rather than "on-site" efforts.

In relation to the MAB program, the future manage-
ment orientation of these reserves still remains clouded.
After initial establishment, development of many sites

has stagnated due to a lack of direction ‘and in some
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cases initiative and financing. There has been little
evidence that the 'metwork' concept for international
communication and cooperation between reserves is occur-
ring with notable success. Clearly further clarification
of the MAB program and assistance for the oftentimes
financially and technically deprived third world reserves
is needed if the program is to become firmly established.
Reserve administrators will undoubtedly be burdened
with insufficient funding and staffing and may be tempted
to consider these projects of secondary importance. How-
ever, a thorough analysis of benefits accrued from these
activities should warrant their high priority in most
cases.
Perhaps the greatest and most tragic obstacle is
the fact that the originators and propagators of these
techniques are rapidly being either physically or cul-
turally exterminated. Their exploitive systems which
have evolved for thousands of years and are still evolv-
ing, face imminent obliteration if nothing is done
immediately to protect these peoples and their knowledge.
Entiendan estudiosos que no puede haber un
intermediario que conozca nuestra region mejor que
nosotros mismos. Los que deseen estudiar nuestras
costumbres, pueden hacer lo, pero nosotros tambien
debemos aprender de ustedes las leyes y los
mecanismos utiles para cursar adecuadamente nuestras
quejas y formular nuestras peticiones ante las

autoridades oficiales. En la medida que ustedes nos
ayuden nosotros les ayudaremos.

Simeon Jimenez Turon
Yeicuana, Venezuela
(AMARU IV 1980)



CHAPTER VI
CONCLUSIONS AND RECOMMENDATIONS

This thesis has outlined a program of indigenous
technology transfer which, if implemented, could play
an important role in halting ecosystem and cultural
deterioration in déveloping nations. The amenities of
these projects are both ecological énd social. First,
natural and man-manipulated ecosystems should benefit
from sound management programs. Resource utilization
could become more efficient, imparting minimal adverse
environmental impacts. Secondly, these time-tested
sustained yield harvesting methods can relieve develop-
ment pressures on the remaining pristine ecosystems.

In respect to human populations, the quality of life

for indigenous peoples and the recipients of their
technology should improve. Cultural wisdom will be
respected and utilized for the betterment of the general
rural populous. Improved social standing for natives

in non-indigenous societies may also be an indirect
result of these activities.

Much of the information and organizational structure
needed to carry out indigenous technology transfer pro-

~grams is presently available. Extensive anthropological

143
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data related to native resource utilization has already

been gathered although its analysis in relation to this

project is still deficient. Institutional organization

needed to coordinate these efforts exists in the form of
UNESCO's Man and the Biosphere Program. MAB Project 8--
Biosphere Reserves, provides the managerial framework

to facilitate the collection, assessment, dissemination

and implementation of nativé skills and knowledge.

Although several barriers to the successful realiza-
tion of these activities do exist, the critical need for
such a program and its projected benefits appear to
warrant a global effort to launch a project of this
nature. If, in fact, the predictions for the massive
loss of tropical ecosystems and native peoples are true,
the immediate initiation of this project is not only
encouraged but perhaps essential for the survival of
both of these resources.

The following general recommendations are made in
relation to this program. They are directed to a wide
array of agencies and institutions as the development of
native technolbgy activities will necessitate an inter-

disciplinary effort on the part of many entities.

Recommendations to UNESCO MAB

- Under the direction of MAB 8--The Biosphere Reserve

Program--UNESCO should investigate the possibilities
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for initiating pilot indigenous technology transfer

programs within a selected group of biosphere reserves.

MAB 8 should develop and distribute educational mater-
ials focusing upon this concept to national MAB com-
mittees (this could include formation of an "Expert
Panel on Indigenous Technology' and subsequent produc-
tion of a document similar in format to their other

"Expert Panel" publications).

Other related MAB projects such as MAB 1--Tropical
Forests, MAB 2--Demographic Change, MAB 13--Perception
of Environmental Quality, as well as other U.N. pro-
grams such as the United Nations Development Program
(UNDP), the United Nations Environmental Fund (UNEF),
and the Food and Agricultural Organization of the
United Nations (FAO) should be integrated into indige-
nous technology transfer efforts and tapped for their
human and financial resources.

Recommendations to National
MAB Committees

National MAB committees should assess the feasibility
and desirability of incorporating this project into

their Biosphere Reserve programs.

Utilizing the global‘MAB communications network,

National committees should collect and exchange



146

indigenous land use data with other reserves and nations

with similar programs.

Together with biosphere reserve personnel and members
of indigenous and peasant communities, national com-
mittees should map out strategies for initiating such

projects.

Recommendations to Biosphere
- Reserve Managers

Biosphere Reserve managers should begin exploring op-
portunities for the inclusion of native technology
programs. Resource inventories should pay special
attention to indigenous uses of resources (with native
peoples integrated into all levels of park administra-

tion and operation).

Managerial components needed to facilitate these pro-
jects must be written into the reserve management

strategy and plans.

In cooperation with other governmental and related
agencies, reserve administrators can initiate small

pilot projects.
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Recommendations to Native Peoples

in their Protection

- Native peoples and agencies involved in cultural con-
servation should begin to record and document land use
practices which seem to be especially relevant to

regional development.

- These groups could establish an active dialogue be-
tween themselves and national MAB representatives and
begin developing comprehensive indigenous technology
transfer programs.

Recommendations to Universities

and Institutions of Higher
Learning and Research

- Future studies in anthropological fields can adopt a
more ecological orientation in field research with
special emphasis on data on indigenous resource utiliz-

ation transferable to similar biomes.

- Field anthropologists and archaeologists should become
familiar with relevant natural resource and ecology
concepts. Conversely natural resource managers work-
ing in the tropics and other developing regions
should be exposed to anthropological research on con-

temporary and past inhabitants of these areas.
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- Research institutes working to solve resource utiliz-
ation problems in fragile ecosystems such as the trop-
ical rain forests, should be acquainted with native

uses of these ecosystems.

- Native technology workshops and training programs should
be facilitated for resource managers and regional de-
velopers in third world nations.

Recommendations to International
Conservation and Aid Agencies

- International development and conservation organizations
should promote and assist such efforts in developing
nations. These organizations can provide funding and
technical assistance needed to implement these programs.

Recommendations to Environmental

Education Efforts in
- Developing Nations

- Environmental education efforts in third world nations
should not only publicize environmental problems but
also present feasible solutions including the use of

native technologies.

- Environmental education programs should emphasize the
value of the cultural as well as the national heritage

of a nation.
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- These programs are to be oriented towardsbsupporting
the national and regional goals set for conservatiom.
On a macro scale, this would include securing citizen
support for the nationwide establishment of wildland
management and ecodevelopment efforts. On a more micro
scale, it could mean insuring participation by the
local populous in developing a biosphere reserve or

indigenous technology programs.

- These educators must thoroughly understand their tar-
geted audience in order to present environmental in-
formation in an appropriate manner. Concepts should

"be understandable and relevant to the needs and prob-

lems of developing countries.
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